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,, governors, 212 

,, uoslafssoo’s vibratory pUtoe-rod, 12 
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Expansive and bigh*prvssare stcaB*engiae, Cole’s 
pat. an 

„ rotary steam-eagine, WUsoa’spat., 2Sj> 

„ stea»valres, improved mode of work* 
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Extension of south-western railway, ISA * 
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Field's, (Mr.) conversazione, 
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Froude’s pat. atmospheric railway-valvee, 248 ' 

Fuel, Azulay’s pat., artificial, ^ 

Fuel, combustioD of, 210 
Fuel, economy of. Douche’s pat., 303 
Fuel in gas-works, Kemp, on economising, i-tK 
: Furnaces aod btowiag-niachioe*, Lloyd’s p^, Iftg 
\ „ application of healed gaaee from, 2U 

„ reverberatory. Chance's pat., 3Rft 
„ steam-boiler, Baker’s paC, 212 
Fyfe, oB value of gases, IM 

Gallcxy, Nattorsl, 97,2R1 
Gard’s pat. bor boring and sialdag, 179 
Garlieg, oo tbe application of Kulpture to arcki- 
Ucture, 221 

Gas apparatus, M'ataon’s pat. self-acting, 248 
Gas and flame, on the diamagnetic condition of, 
1A2 

Oases, density of, 

Gaaes, Fyfe, on the value of, 164 
Gases, beaiH, application of, 284 
Gas from water, 'tSU 
Gas Improveiiieols, Palmer’s pat, U 
„ meters, Clegg's pat, Iflft 
Gas motive-power, 

Gas, purifying with sulphate of iros, L2S; 
GasH»tove, Brockedou’s put, 143 
Gas, Taylor, on the purity of, bft 
Gat tbernsometers, Regnault oo, 330 
Gas-works, economising fuel in, tftft 
Gas-works, uatores, 2ft& 

Gas-works, safity pressure-gaage, 21^ 

Gauge, broad and narrow, Bryant's plan Ibr 
uoit^, 2R 

Gauge to€ sleam-boUsrs, Newtou’a pat, ftl 
Gauge questiou, compromise of, 222 
Gauge question, litigation oo,^ 

Genealogist and antiquarian’s compasioa, by W, 
Bruce (rev.), 22 

Geological cb^stry, Prof. Daubeoy so, UA 



Geological discovery, 222 
Grological lectures, by Prof. Ansted, 2Z 
Geology of South Wales, 313 
Geomeb7 for the millioa, Tate's (rev.), UA 
Geometrical lines aod optical corrections of tbe 
Greek architects, 130 
Georges (St) cathedral, 299 
Gilbert’s pat. sack-holder. 111 
Girders or beams, deflection and strain of, 22ft 
Girders or beams. Fielder’s pat, mo 
Girders, wrought-iron bowstring, ^ 300 
Gladstone’s iron lever bridge, 

Glass-blowing appsrmtus. Cooper’s, 82 
Glass, Cbancc’s pat. improvements, 364 
Glass painting, by M. de Ron, 16 
Glass perforating, Loekhead’s pal., 2BZ 
Glass, plate, Hartley’s pat, HI 
Glass, plate, trade, SIG 
Glass tubes, go aooeallag, 122 
Glyn, on draining marshes by steam, 301 
Glyn, OB bydraolic-pressure engioea,21i 
Gddsmid's (Baron de) bouse, 12U 
Gold, new method of extnetiag, 381 
Gooch, oo resistance to railway trains, 133. 186 
Good's traflSc oo railways, 366 
Gothic window at Boppart, on the Rhine, iw 
Governors, steam-eagine, giift 
Grainger’s cast-iron skew-bridge, lift 
Grain traflie on railways, 313 
Granaries, air-tight, 12 
Grandi, oo the motion of water, AL 
Granite, extraordinary block of, 381 
Greet Brtfoia steamer, sale of, 330 
Great- weatero docks, Plymootb, 318 
Greek architecture, Penrose, on the peenUari- 
ties of, ISO 

Greek vises, Dr. Harding oo, 90, ftl 
Green’s arched timber vii^ucU, ftl 
Greeo, on the sewage aod drainage of Brialol, 9ft 
Green sand formatioo, pboaphates in, L2I 
Gregory’s mathematics (rev.), 200, 2ift 
Gresham professorship, ftftft 
Griffiths, on the natural system of architecture, 
ftl 

Grimsby docks, 2111 
Guano, miDeral,283 
Guglielmini oo torrents, 2ft 
Guide to tbe regulation of buildiags in towns 
(rev.), 27. 65 
Gun metal, testing of, 381 
GustafssoD’s vibrating piatoe-rod engine, 24 
Gutla percha boats, 319 
Gwilt, on pointed architecture, 22 
Gypsum, indaraUd, ftftft 

Hackkey, (south) church, 222 
Hague, iastitutioa of civil engineers at (he, 121 
Halgh’s pat. for measuring water, 221 
Hammer, Jones's friction, 128 
Hammer, steam, Nasmyth’s pat., 202 
Hann's theoretical and pructicul meehnaies (rur.), 
224 

Harbour, Dover, 987 

Harbours of refuge, Earl Lovelace oo, 222 
Harbours, on shoals at the enlranees <h, XflA 
Harding, oo grevk vases near Hexamili, ^ ftl 
Harding, on progress of the railwny system, IftA 
Harlow's atmos^eric railway, 224 
Harmoaic ratios, Purdie on the fallacy of Hay's 
theory, 1 48 

Harmony of form, Hay on, 150, 1 83 
Harrison, oo (he couet of Great Brilaia, IM 
Harrison’s wrought-iroo tabular bow-b^ge, 1 
Hartley’s patent pla t u-g is su, 144 
Haskoll’s assistant engineer’s railway guide 
(rev.), UJ 

Hastie a pat., appUcatson of steam-power to BcdUs, 
114 

Hay, 00 symmetrical beauty, 21 
Hay’s theory of symmetrkid beaaty, Puidte, un 
the fallacy ol, lift 

Hay, oa the harmony of form, HO, 186 
Heutb of towns bill, Lift 
Health of towns cowmtisiuo, 1ft 
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HeftHb of towB«i Dr. SmUh oo» Ul 
Health of tows*, Ibe ^veronieat and Ibe pro- 1 
feMioB.lZ 

Healb't pat. railfTRy-broak) SOi 

ligbtiof, and fentilatisg, Briltero^a pat., 

lift 

Heaton’s pat. loeoraotive-eogioes, IRQ 
Height of wave*, CapUio StHBley on, lift 
Heowood’* pat. for steering vessel*, iZ 
Hepboro. on the prevcotiun of accidents on rail* 
waji, &i 

Hepburn’s railway-break, 3ft 
Heppelt, on resistance to bodies in fluids, 100 
High'pressure boilers, Smith on, ftgl 
High-pressure steam for carbonisiog wood, 12 t> 

„ generator, Leon’s, UUl 

High-pressure and expansive eaginea,(^}e’a pat., 

m 

Hints to planters. Cl 

Hi'tory of architecture, letters on .\lr. Elmes’s, 
Ml ilji fid 

Ifonr^ railway telegraph and alarum, SO 
Hoffinaa, on the composilioo of coni gas, L&Z. 
Holmes's electric telegraph, 2 ftl 
Holyhead steam-packet, X/rv-rf/yji, loo 
Homersbam, on tbc fall of rain. Sift 
Homrrsbam, on soppty of nater to 3Iaocbe$ter, 
&c„ (rev.), Ill I 

Horse trafllc 00 railways, S07 | 

Hosking’s gnide to the regulation of buildings in 
towns (rev.), 2Zi I 

Hotel de Ville, Fads (rev.), Oft 
Houses of parliament, 243. 278. 2 Q 1 
Houses of parliament, espenses of, 0 ^ 22 B 
Howard, on plate-glass trade. SIC 
Humphrey ’* pal. screw propriler* aod pumps, 047 
Hnngerford suspension bridge, ^ 202 , Xtt* 

Hunt's pal. gas-barners, 11 1 

Hunt, on the electricity of mineml veins, IRQ 

Hydraulic lifting jack. Thornton's, ^ ftil 

Hydraulic pressure engines, 311 j 

Hydraulic starting apparatus, 1S3 

Hydraulic telegraph LftI 

Hydraulic or steaai-wheel, Sims’s, 311 

Hydrographic map of the Briii'h Isles, 

Hydrogen gas as a motive power, i7o 
Hydrometer, aiaritw, Ruchatian*s,ftl ; 

1'akson,oo mural paintings in Liogfletd church, 211 
I’sDsaa, oo building sewers, 2ft 
Ice, comparative \alnc of, lift 
llluminatiou of lighthouses, 17>. fttu 
lllumioatiag power of gas, mode of esliiaatiBg, 
liii I 

Imperial insurance-office, Old Rroad-street, Iftft 
Import aad etouft of metal*. 108 [ 

Improremenis lu bridge building, lift j 

Improvemeols of liilaud navigation, 11 
Improsement of steam navigation, 111 
Indiau rniiways (rev.), iftl 
Iodia-riil>ber tube-cocks, JenningB’* pat., 
lndia-rnbl>er joints, Brockedoo’s pal., 33 ft j 

Indian uaterfall, lift 
Indurated gypsum, 268 

Inland navigation, by A. P. Perceval, &i I 

lalaying metals, Molay’s pat., ftil I 

losUtoie of British architects, ^ ^ 69i 121, ' 

l&D, 180, ^ Jgglj, 3M I 

Institution of buitdera foremen. 90. | 

Institution of civil engineers, 01. 90, 122, 133, 
185,221,283 

Institution of civil engineers of Ireland, 01 
lostitotioo of engineer* at the Hague, I2Z 
lostitulioe. Royal Polytechnic, ^ 13ft 
Institution of atecbnoieal engineers. 87, 182, 243, 

283.380 

lovention of tobular bridges disputed, 

Inverted nrch bridge, Cowprr’s, ti 

Invisible musiciaos, Lftl 

Irish and English channels, oo the tides of, 111 

Irish wants aod remedies (rev.), 2 t 4 

Irish flax, Bennett on, 11 

Irelaod, ioilitutioo of civil engineers of, ft! 

Ireland, railways in (rev.), 2ix 

Iron, manufueture of, Allwood’* pat., 171 
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Iron, Manofactore of, Blewitt** pat, Ifi; New* 
ton’s, 170: Rnaseli’s, ft^; Vioken, iZ 
Iron bridges, Bnehanao on, 123 , ISS 
Iron lever bridge, Gladstooe**, Sfift 
Iron, Norton’s machine for rolling, lftl 
Iron ore io Algiere, lftl 
Iron prodace ^ Pennsylvania, iS4 
Iron, Rocke’s pal. for casting. 21ft i 

Iron, sulphate of, for purifying gas, 128 i 

Iron skew bridge, Graiager's.jQft 
Iron, the effects of sine on, IfiX | 

Iron tubes, Cotler’s pal., 248 
Iron tubular bowstring bridges, 1-200 
Iron traffic oo railway s, 270 I 

Iron trass railway bridge, Rider’s, 3ft I 

Iron vessels, consiruction of, 225 I 

Ittomelricai perspective, 230, 294 ^ I 

Jack. Thornton’s hydraoUc. 87. 217 
Jackson oo eugineeriog of the Rhine aod Moselle, 
ISC 

Jackson’s hydraulic slsrting apparatus, Lftl 

Jacquard perforating inachlne, ^ 223 

Jee's Diotiog Vale viaduct. 33 

Jenaiog’s pat. india-rubber lube-cocks, Hi i 

Junes’i friclioD hammer, lift | 

JohoMo's put fur refining silver and lead, lift ^ 

Juiiins’a letters, authorship of (rev.), 213 I 

Kay, Mr., death of, ftl 

Kemp, oo economi»ing fuel in gaa-works, Hfl 
Keadalt’s designs for schools and school-houses, 
ft! 

Keys, railway, Barlow’s pal,, 30 i 
Kiin, porceUio, Newton's pat., 1 45 
Kimberley's pat. joiniing damp, 373 
Kinsman's pat. rotary .engines, ftlft 
Kyao’s pat. for cunsuming smoke, 113 

Lacc, Brussels, 3ft 
Lakes of America, lift 
Ijanthorn, new miniog. 255 
Lap and lead of the slide.valve, H, II 
Launch of the Erprru, 319 ; iYew 5fer, 319 ; : 
Lfrird/yn, 193 : 7*aMr«ii, 3flO 
Law’s nialhemotics for practical men (rev.), 209, 

ftlft 

L:itar<i‘s rrmatks on Nineveh, flft 
Lewd ami silver, Johnsoit’s |>at. fur refining, Iftft 
Leather hangings, Puy tiler nii, ftl 
Lecture, Playfair's imroduciory, 3Ifi 
Lectures oo geology, by Prof. \n*led,ftl | 

Lectures oo civil eagineerio 2 »H'. Ranger (rev.), 378 
Leoa’s bigh-pfMSure steam generatw, IQQ : 

Letters of Junius, authorship of (rev.), 213 I 
Lifting-jack, Tborntoa's hydraulic, 87. ftl2 
Light, effects of, in photography, 2fil 
,, engines aod trains, 22 a 
LightfaouM on the Skerryvore rock (rev.), |73, 
ftfll 

Lighthouses at the Sonth Foreland, ftl2 
„ Fiodluyon, ftl 

Lighting, heating, aod ventilating, Brittern's pat., 
370 

Lighting by electricity, Slalte’s pat.. Aft j 

Lime, irafltc on railways, ftZft 
Liagfleld church, mural psiatiogs in, 2ft 
Lists of new patents, 3^ ^ ^ 1^ 1^ 

2^ 28^ 3^ |5^ 182 

Liiter* railway breaka, lftl 
Little and Brett’s railway commoniealor, 3ft 
Liverpool, snpply of water from the new red 
sandstone, iM ' 

„ snrveyt 

„ waterworks, IftZ 

Lockbead’s pat. for perforating glass, 307 
Locomotive carriage apparatus, Wrigfatoo’s pat., 
240 

„ wheels, Evans's pat., 180 

LoconMlivc-cngiaes and breaks, Taylor's pat., Zft 
„ carriages, Taylor’s pat., 

22 ; Prarsoo’s, 1Q7 

Lueomotive-eogines, Crampton’s pal., 48 ; Hra* 
loo's, 160 ; Ritchie’s, 3iUl 
Locomotive propelled by manual labour, lftl 



Locomotives, branch paaseng^, Sftft 
London and North-Western railway earrjfng 
atock, SftI 

London, ordoaDce survey, 06^ 1 Oft. 255 
„ society of arts, 29,01, 9^ lift 
Lovelace, Earl, on harbours of refuge, 222 
Lowe's pat., nsaoufaclurc of ores, 2 U 
Low-pr^nre atmospheric railway, 281 
Lubricant, new, for machinery, 111 
Lubricatiog eowpositloo, Deane’s pat., 109 
Lush's notes npoa art, lift 
Lyell, 00 fosfil footmarks in Uie roal formation, 8 ft 
Llandaff cathedral, Wyatt 00 , til 
Liewelltfu ateam-paeket, IQQ 
Lloyd’s pat. fumaev and biowlog-macbioe, 111 

N’Ceu’s railway alarum, 22 
M’Coonell, oo boJanciog of wheels, 223 
Machine for rolliog troo, Norton’s, Uli 
for quarrying. 160 
Machinery, Blarkwall railway, 

,, new lubricant for, 155 
Madder, colouriDg property of, 281 
Mail conveyanoe on railways, 223 
^lalleable iron railway chair, Robb’s, 31 
Malleable Iron lever bridge, Gladstone's, 3ftfl 
Mammolb machine, 1Q2 

Maoehester, &c., supply of water to (rev.), 17T 
„ aod Sheffield railway, gootu traffic 00 , 

Sfi7 

Manual power locontotive, iftft 
Manure traffic oa railways, S2ft 
Map, bydrogrAphic, of the Brititb isles, xix 
Maps of the ordnance survey, ftftZ 
Marble arch at Buckingham palace,! 

Marine eagiocs and propellers, Maudsley’s pat., 
305 

„ hydrometer, Buchanan’s, ftl 
„ steam-boilers, Dundonald’s pal., 2211 
Market-bousc at Blackburn, gft 
hlarsbes, drainage of, by steam, 301 
Mathematies for praeiicul men, Gregory’s (rev.) 
209, '449 

Maudsley’s pal. engines and propellers, 322. 
Measurement of leioperntures, 338 
Mechanical engineers, institution of, 8 ^ 182, 232, 

283 

Mechanics, stody of, 323 

„ iheorvlical and practical, HaDD*s(rer.), 
322 

Meebsnism, new rlentrnt of, Sift 
Medals of R. L B. A., award of, 134, 12ft 
Mercury, density of. 287 
Metals bronsed by electricity, 122 
„ import aod export of, Iftft 
„ Motay’s pat. fur iolaying, 212 
„ process fur uniting, lftl 

Salxede’s pal. fur broosing, 189 
Metropolitan tanilary commission, LI 
„ sewer* act, 281 
Miebaut’s pat. for manufacture of coke, 2 ift 
Middksbro' dock* and coal drops, IA3 
Mill, removal of, near Coleraine. 

Miller, uD aiialysl* of wroiigbt-iron, 

Mills, application of steam-power, Hastie's pat., 

lift 

Military surveyors and civil sunreyofs, 198. 255 
Milne’s overarch suspensloo bridge, 32 
Mineral guano, 28ft 

„ jiriHiuce Ilf Austria, Iftft 
„ traffic on railways, 55 a 
„ veins, elcctrivily of, 18ft 

Mines, veutiUlioo of, Wijcock's put., 24 
Mining apparatus, Puis’* pat., 246 
„ lantliuru, new, gftft 
Mints, obsenatiooB un, by Mr. SinUli, 315 
Miscellaneous goods traffic on railways, 366 
Miicbell’a safetT-wliecl ring revolver, Qft 
„ screw-pile aud moorings, 122 
Ilfodu of cxtinguifliing fire at tn, ftlft 
Moffat’s railway alarum, 32 

„ pat., improremenis in sewers, 322 
Monumental brasses. Archer on, 39 
Moselle and the Rhine, cngineeriDg of, Iftft 
Moiny's pat. for inlaying metals, 211 
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Motioa of water, bj Guido Grftodi, fil i 

Moihe power obtained by fae, 12& 

MoaUoo*a paU fur coatruclloa of bndgef, 22 i 
>Iaral painliof* (o Liogffetd cbareb, I'aaaoo. 2D 
Msficai ioitrvneQli pU>ed bj electro-naagoetisin, 
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T( 4 «mt 7 H, OB chemical cbaracter of aleel, 211 
^ 00 Ibe efTecla of line oo troo, 1ST 

Naamylb** pat. itean'baniaer, 2fl2 
^ atrain pile'drtTer, 2^ 

Natiooal Gallery, oew, j 

Natural gatworkf, 2S2fi I 

eystem of architecture, by W.Oriffitba, 21 ! 
Kavisatioa, iolaod, Perceval ob, il 

„ steam, Scott ItusMlI oo, II I 
Navy, ateam, Z2 
Newair* pat. aasb-Uoe. Lifi 
Sen baptist cbapel, Blouiuabory, 122 
Newcaatk-upon-Tyne central railway station, 222 j 
New cement, 119 

New elemeot of inechanirm, by R. Roberta, 212 
New electric light, he Mott’a, 222 
New honaea of parliament, 2^ 18S, 213, 2ZS 
New lubricaot fur machinery, 122 
New market bouse at Blackburn, 22 
New iBelhudofcutliDg trenches fordmn.tilea, 112 
New method of treating the ore of platinum, m 
New National Gallery, 06^ 121 
New palace of Weatuiniter, 245, >78, 222 i 
^ expeosea of. 9>, 21fl 

New park at Uatlervea, 222 I 

New pateou, lista of EBgUsh.32.e4. 96. 128. 160. 

1 09- 224, 120. 832. 282 

New patgQta. regialer of. 22. 4S,7&, III, 143, 167, 
an. a40. 2H2. 102.3U. a£fl 
New red saodatone, supply of water from, 188,391 
New n0e barrel, 1112 
»ir Stcr sieamboat, 212 
New ateam or bydraulirnwheel, 221 
New sieam*sbip baaiu, Portsmoolb, 121 
New theatre at the Pulytecbnic lastilutioa, 96, 
L&a ' 

Newlaod, 09 surrey of Liverpool, 21S { 

Newton's paU, manufacture uf iron, 112 t 

„ niaoofacturr of pigments, 212 
„ porcelaiu kiln, 144 I 

„ railnay'Wbeeii, 111 
„ w«iter*gauge,22 
Niagara river, sudden draining of, 121 

„ suspeusioo bridge, ilH, ' 

NHicreU, remarks on, by Mr7Xayard, 22 j 

Nurmanvillc* pat. axle-boxes and journals, 1£2 - 

Norton's maebine fur ruUing iron, ilil | 
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LXXXI .ISO; LXX\ll.,l6*j LXXXIir, 
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Ooioi^B rotary engine, 221 
Ordnance maps, 2ttZ 

„ survey of London, 0^ lUH, 222 
Ore, copper, Norwegian mode~or imelliog, 222 
,, Bivot's process for smelting, 1 17 
Ore of platinum, new method of treating, 128 
„ Wall's pal* for separating iron from, LU 
Ores, Birkuire's pal. fur smelling, 315 
„ Bronton'a pat. furdressing, 211 
H maoBfaclurs of, Low’s pat., 211 
O me rod on drainage of Cliat-moss, 115 
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Oxides of tioc. Hocfaaz’s pat., 212 
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Patiuer'a patent pas improvements, 23 
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WROUGHT-IRON TUBULAR BOW BRIDGE. 
f U^ith an JRnffraffingy Plate I.) 

In consequence of the tubular form becoming a favourite mode 
of constructing brid^res of wmught^iron for railway purposes, we 
are induced to frive an en^o^vinx of a wrou^ht-iron tubular bow 
ausmnaion bridge for crossing the Ouse river in Norfolk, desired 
by Mr. W. C. Harrison, who has had considerable experience In 
the oonstructioo of some large timber bow suspension bridges on 
eome of the Norfolk railways. 

Mr. Harrison observe*^, — ‘^Thc facility with which a bow bridge 
of this construction, with bttiler-plate, could be put together, ap> 
peered so ex'ident, that he felt convinced of its practicability and 
usefulness fur railway purposes, in crossing rivers and valleys, to 
almost any extent. A bridge of this kind could be easily put 
together, by the same kind of workmanship as in steam boilera, in 
a manufactory in any part of the country, and in certain conve> 
nient lengtha of 10, 15, or 90 feet each, for the purpose of trans- 
porting to its destination, so that there will be but a few joints to 
rivet up when put in ita place. The bow being hollow, and also 
the tie-beam, or string as it may be termed, gives the opportunity ' 
for a man to get inside to hold up the rivets for the woramen out- | 
aids to rivet the parts together. < 

**The bow and string are to be made of plate-iron, of such a 
thieknees as is most suitable to the sue of the bridge intended to 
be constructed, and joined at the angles with angi^iron ; and it 
will be perceived from the engraring how perfectly well connected 
the extreme enda of the tie-beam and l>ow will by the manner 
shown, which is a plate extending over the tie and bow, firmly 
rivett^ to each, thereby answering the purpose of an abutment to 
the bow, end giving peneet security in a vital part. 

^ The elevation of the bridge shows both the suspending and | 
rrnas lirarr bars, being all of plate-iron, from the facility of gating I 
bars in this shape so easily made, and requiring so little workman- 1 
ship— namely, the rivet holes made in their ends. 1 

^The design is for a span of 170 feet and two lines of rails; I 
consequently, there are three bows. Fig. I is the elevation of one- 1 
half tne span, with the suitpendingbars oa and 66; dd, the abut- I 
ment pUtea, as they mar be called ; c, the cross-beams, which mav j 
be iron or timb^. Fig. 9, a view on the top of the hows, with | 
«)me of the cross-beams, c, extending outside (as also seen at fig. 3, | 
the end elevation), to receive the lover ends of the struts going up I 
to the top of the outside of the bows, to give steadiness to the ; 
whofe ; but these can be used or not. Fig. 3 shows the distance- j 
pieces and cross-frames between the bows. Fig. i is a section of ' 
the cross-beams or girders, which may also be made of wroughU | 
iron plate and angle-iron, nr wood, to carry the timber sleepers of ; 
the rail. Fig. 5 is an enlarged section of the bow and string, and | 
the distance-piece between the suspending bars." | 

Mr. Harrison proposes for a bridge of the span shown in the I 
eogrsviog, that the tww should be constructed ot half-inch plate- I 
No. 124— Vot. XI.— Jaw^Aav, 184». 



iron, 4 feet deep by 3 feet wide ; and the tie-beam or stringer 
S ft. 6 in. deep by 3 feet wide. 

Next monto we will endeavour to offer some remarks on the 
construction of bridges of the tubular form, as to their applica- 
bility for railway purposea. 



A DEFLECTION OR VIBR.\TION GAUGE. 
By Gboboc Howabd Fk.vwick, C.E. 




Plf I. lItvdUos. 



The accompanying engraving, fig. I 
(drawn to one-thinf the full size), is a 
gauge fur registering the vibration or 
deflection of railway girders. A is a 
piece of wood nr metal, made to slide in 
another piece, B, which is held in posi- 
tion by a slight pressure of two iroring«. 
G and F. as shown on plan fig. 9 (drawn 
full size). On the face A are two ar- 
r<»w8 at C, which can he moved to any 
of the holes at D for adjustment. It 
supposed to be set at xero, and as it re- 
ceives tlie pressure from the girder E it 
is pressed down, thereby registering the 
deflection of the girder on a decirnnl or 
mechanical divid^ scale on B. This 
gauge may be applied by being sup- 
ported by u frame let into the sides of 
the vails which the girders span, and so 
ma<le to travel to any particular place, 
such aa the centre or ^ringings ; or 
may be placed upon a staff for conveni- 
ence, similar to a levelling staff. 

G. H. F. 

[This simple and ingenious contriv- 
ance might, perhapiL improved hy 
fixing a vernier on the slide U, divided 
so as to indicate the hundredth parts of 
an inch ; the side scales being divided 
into inches and tent hs.}— ‘E ditob. 
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NOTES ON ENGINEERING.— Nft, VIII. i 

Ry IlojfL'BMMai rc»x« II. A. 

On the m<*Mt Krmumtical Form* <j/* Su*pen*iim Bridgr*. 

Of all kinds nf hridjfen sutipcnKion hrid^M are capaldo of 1>einfr 
ronstructed with the preateat span. NotwithatundinK^ this advan- 
tage and the facilitv of eonstrurtion, the u«o of these Htructures 
has heeii restricted hy their flexibility and tendency to undtilaie. 
I'hey hare fallen inti» disrepute in the modern practice of enpneer- 
inp, on account t»f the difliciilty (srenerally deemed insu|>erahle) of 
making them sufficiently ri^ricl for the purposes of heavy traffic^ 
■iuch «a that upon railways. Another^ though less obvious, objec- 
tion is that the ordinary methods (»f calculating the pn>per form 
and diinetisiiMiH <»f suspension bridges, and the different strains to 
which thev are subjected, are exceedingly romplirated. The in- 
tricacy oi^ the iii\'esti^tions leaves a de^rree of uncertainty and 
distrust as to the actual strenjrth which the several parts of a sus- 
(H’lision bridge may be assumed to poswess. 

'I'lie object of the present pajier is to examine how far these 
diffirulties may be removed, and to show what method of arran^in^ 
the different parts of the structure secures the neatest amount of 
strenjjlh for the whole. 

Sus|K*nsion bridges may he distinguished generally into two 
classes: 1st,, thoM} of the ordinary' f(»rm, that of a main chain or 
raicnarj*, with the n>adway suspende<t from it by vertical rods ; i 
ind.. those in which the n>adway is suspended directly fr«*m the 
ahutments by straight rruls, the catenan’ or curve chain being ^ 
altogether dispensed with. It will he sliuwn, on strict statical 
principles, that the first methcKl involves a great waste of material, 
and that, by a proper arrangement of tfraiffA/ rods, a gi\*en amount I 
of strength may he secured with a smaller quantity of iron, or a | 
greater amount of strength with a given quantity ol iron, than hy j 
the use of a main catenary. Of course, methods of using straight 
r«»ds may he employed which involve greater waste of material 
than even the enqiloyment of the curved chain. The most econo- 
mical arrang«‘ment of straight rods is n»it a merely arbitrnr)' mat- 
ter, hut depends, like every other branch nf engineering, on sound 
dediictioim from the laws of mechanics. 

lieforo proceeding w ith the investigation, it may be aa well to 
remind the reader tliat the object of these Notes on Engineering 
IS to simplify the practical auplications of theory, and to explain 
them, as far as possible, in familial, untechnical language. This 
im|M>rtant rule should be constantly remembered by all who teach i 
and all who study the mathematics of engineering — tJuU tong for~ I 
muttr are »c*rr put into prattict. In practice, simple general prin- [ 
riples are far more useful, because capable of being applied with 
far more certainty and facility, than tne most elaborate results of | 
siuentific research. 

H'e now proceed to establish the following important general | 

Proposition. — In a *u*pen*i<m bridge the material required to »i/#- 
tain a given toad wiU be the leaet vhm each point of eupport m the 
r>vi«yirr/y i* direetig connected ttith a point qf euepention in the nearest 
ahutnimt (nf one independent etraight rod. 

To begin with the simplest case, it will be first of all supposed 
that only two points of support in the roadway are connected with 
the |K>int of suspension. Suppoae that B (fig. 1) is the point of I 





'•u«pension ; A and D the two points of support in the horixontal 
pbtlfi*rm A C. 'I hcn it will be shown that to susUin a given load, 
the most wonomiral arrangement of the suspension bars consists in I 
conne<'tiiig B with A D independently and directly by two rectili- I 
near nuis, A U and 1> B. If, however, as w fig. the connection | 
be indirectly made by suspension rods meeting at an intermediate \ 
point E, more material will be required for a given amount of | 
>trength. 



In order to prove this pixiposition, which has so important a rela- 
tion to the mirst usual metluNls of c«jnHtrurting suspension bridges, 
it is neressary to ascertain the quantities of materia) in the rod 
A B and U D (fig. 1). and the roiiN A K, D E, and B E (fig. V), and 
to compare the aggregate amount of material used in Inith cases. 
It is of course, pre»oqqKH*cd that the strength of the mds is pro- 
portioned to the strain ution them. In ascertaining the thickness 
to he given to the rods nf a suMpeii»>i<in bridge, the first point to be 
settled is the amount of strain w hich the material wili hear on each 
square inch of the sectional area. For the purtiowe of mere com* 
Dftrieon. it is indifferent what amount lie assumed; it may therefore 
ne supposed that the rods are to be calculated to bear a strain or 
tension of / lb. ^»er square inch of their sectional area. Conse- 
mipntly, multiplying the sectional area of anv rod by f, we have 
tlie whole strain to which it is subjected. Furt^ier, for purpowew of 
comparison it i* indifferent what he the load on the hriflge, so that 
in luith cases the weights at corres{Hiriiling |Hiints of the platform 
be supposed the same: let it therefore be assumed that both in 
fig. 1 and fig. V the )Niint ,\ has to aiistaiti a vertical weight ic, and 
also (for the sake of simplicity) that the juiint D in both figure* 
has to sustain the same weight rr. 

It will (at first) be taken for granted lliat the platform contri- 
butes nothing by its rigidity to sustain the load; that the whole 
weight is borne by the suspen^^ioii rods, which are kept in tbeir 
oblique position by the roniu'ction of the platform. The amount 
of material requisite to support tr at the {Miiiit A will first he con- 
sidered. 

Commencing with the case of fig. 1. we have, since the rod A B 
sustains the weight w at A, the vertical comtHuient of the tension 
of A H equal to ir. Supposing the sectional area of this rod to bv 
k square inches, its tension, by what has been already said, will 

.•.» = *««« BAc = 



Conaequently, the mass of tlie ro<l = its sectional area multiplied 
by in Icnj^th = y (1). 

Proceeding now to the case of fig. 8, and still confining attention 
to the suspension of the point A, hy reasoning exactly the same as 

that for fig. I, the masa of the rod A E r: ^ , (Ee being 

t He 

drawn vertical.) 

It is clear that the connection lietween the point R and the point 
E may lie supposed to be established, nut by a simple bar, but by a 
Compound bar of two or more parallel lengths. In fact, this 
method is that usually adopted in actual practice, the several links 
of the chain commonly consisting of several bars or iron plates 
laid side by side, and connected at their extremitiea. Their relative 
thickness is a matter of indifference, provided that the total thick- 
ness be sufficient to sustain the strain. In fig, “i the rod B E, jiro- 
vided it have the thickness necessar)’ to sustain the united effects 
of the two weights at A and 1), may he supposed to be made up of 
any number of parallel bars of any relative thickness whatever. 
Now, supposing B E to be a compound bar, let k' lie the sectional 
area or thickness of metul due to the effect of the weight at A, 
k^ the thickness due to the weight at D: k' 4- k” will be the total 
thick news of B K. 



Taking the thickness V to be that requisite to sustain tr at A, 
and k't tlie consequent amount of tension of that part of the com- 
pound bar, we have the vertical component of k't (:s vertteal com- 
ponent of tension along A E) = «. Hence, if E/ be drawn hori- 

jontal, «.= V»Mn BE/ = *'/ ® ® . 

tB’ / B/ 

Multiplying this i^uantity by the length £ B, and adding the moM 
of the rod ascertaim>d above, we have the total mass of metal re- 



quired to connect A and B \ ‘ E 11/ } 

Hence subtracting the expression (1) from the exprewKion (2) it 
will be easily found by some simple aiiHlyais, which is here omitted 
for the sake of brevity, that the mass requin^ for the indirect cuu- 
nectiuD A E B, fig, exceeds the n>»«s required for the direct or 
rectilinear connection, A B fig. I, by a quantity 
(BC.K/ - AC.Ec)* w 
B'C.B/./C ’ / ’ 



which is positive in all caaes. Hence, more material is always re- 
quired for the indirect than for the direct connection of A and B, 
The some mode of reasoning applies to the wreight aus]>ended at D. 




IM.'] 
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The form of the analreia i« surh that it appHea to this c&se ag 
veil aa the laat, an4 leada to a similar concluaiun — that theindirect 
or bent connection^ D B B. requires more material than the direct 
or rectilinear connection, D B, Now it U evident, that what is 
true of the several ports of the system indtviduully, is true of the 
whole collectively — that if less material be required for each of the 
direct connections than for each corres(M>ti(iini? indirect cuntiectiuti, 
the total inaterial re<[uired for all the furtiier will be less than the 
total material required for the whole of the latter, lit other words, 
the JtWMtem of a\u^i\Mion in fu;. 1 i$ the m‘y»t et'tmomit'n/. 

The same result mit(ht have been obtained by suppo!%in^ B E a 
simple, undivided bar, and the nmimnt of material i^iven by that 
hypothesis would be the same as that on the hy|iothes)s here 
adopted. But the method of investiication (tiveii alnive leads more 
easily to the ^nierul results for which we arc seeking. It has the 
advantage of admitting immediately, and without any mure mathe- 
matical analysis, the following important 

CoBOLnaav . — The method o/’ eturftetmhn (fig, 1) is twire ecotu?mit'aJ 
than the method (fig. 8), for amv nunther of imnU of «u>i;x>W in the 
l>UUform. 

bor the reasoning given above is not afiV‘ctcd by supposing the 
rod B E to divaricate at E into three or more radial bars proceed- 
ing to as many points of support in the roadway. Whatever might 
be the number of indirect connections hy this melho<L each of 
them would rei^uire more material than the corresponding direct 
connection of fig. 1 ; and therefore the total quantity of metal 
required by the ftirmer method exceeds the total qu.mtity required 
by the latter method. 

We have hitherto considered. In the second or indirect meth.id, 
n.'ily one point of divarication, E : the inquiry will be completed 
by considering several other such points to exist — os at B, o', B", 
rf ", &C., fig. 3. 




Ki«. a. 

The connection of A and D with B. hy bars meeting at K, has 
been already considered. Less material would have been rciiiiired 
to support the weight at A and 1), if, instetid of the method shown 
in fig. 3, there had been setmnite straight rods from and 1) to B. 
In tins latter rase, B' (the next point of suspension) would be 
connected with the three munis A, I), A, hy three straight nuls, 
divaricating from the end B of a common rod B B'. 

The ** Corollary" given above shows that this triple divaricjilion 
involves a waste of material. Had there been in the place of it, 
three straight rods from A, D. and 6, to B'. less material would 
have been required to support the corresponding weight. But this 
triple divarication itself reuuirew leas material than the melhfMi 
shown in fig. 3, Hence, a fortiori^ the direct connection with B' 
would require still less material than the method shown in the figure. 
And so, by continuing the same mode of reasoning fur the other 
points, B , B"', &C., we come at last to the general conclusion 
that, if all the points of supiiort hod been directly and indepen- 
dently connected with K (the ultimate point of suspension), leas 
material would have been required to sustain given loads than by 
Che method shown in fig. 3. 

'rhis conclusion Is independent of the inclination of the rods 
E D, BA, B A, B A*', &c., and remains true when they are vertical. 
Hence, in the common suspension bridges, such asthose at Chsupii^- 
croaa, Hammersmith, &c., with a main chain or catenary hanging 
between the abutments, and connected a'ith the platform by verti- 
cil rods, there U a waste of materi.il. The same conclusion applies 
to all suspension bridges having radial bars radiating from any 
point except the points of ultimate suspetiKion at the abutments — 
and, therefore, hold with respect to the bridges on Drcdge'a prin- 
ciple, some of which arc erected In the Kegent's-park, and of which 
one recently gave way and was destroyed near Calcutta. 

The amount of aavmg effected by connecting all the |>oint« In the 
platform with the abutments bv independent straight rods, may be 
shown hy an example. The Hungerford bridge, at Charing- 
croeo, may be token as o familiar example — and we will, therefore, 



proceed to compare the moterial required for that bridge by the 
method actually adopted, and the quantity which would be required 
by the method here advocated. 

The quaiititv of material req^uired for auspendliig the bridge by 
a catenary amf vertical rods will first be considered. The position 
of the centre of ip^avity of the half-span depends on the form and 
weight of the chain, and the manner in which the loud is distri- 
buted along the platform. When the load is small compared with 
the weight of the chain, the centre of gravity of half the bridge 
and loud will be nearer the abutment than the centre of the bridge*: 
fur the curvature of the chain, its increase of thickness near the 
puiiit of suspension, and the increased length of the vertical nwls. 
all tend to make the weight preponderate towards the abutment! 
But when the bridge is suppus^ to be loaded with a breaking 
weight greatly exceeding the weight of the chain, and uniformly 
distributed along the platform, it may be assumed, without sensible 
error that the hurixuntol distribution of the weight of the whole 
system is uniform. In this cose, the centre of gravity of the half- 
span will be midway between the abutment and centre of the 
bridge. 

At this latter point the tension of the catenary is horizontal. 
Let moments be taken about the point of sus|>eiision for the eipii- 
librium of the half-span: then, since the horizontal ten-<ion in 
question acts below the point of suspension, at a vertical di>*tance 
eipinl to the deflectioii of the chain, and aince the weight acts at a 
hurizuiitsl distance from the same point equal to the quarter-span, 
the products of each of these fun*es into the oirresnuiiuing distance 
will, by the Principles of Moments, l>e equaL Hence, calling W 
the total weight of the half-span (including the half-chain), T the 
horizmttol teiuiun, d the defection, a the quarter-spun, — it follows 
that 



\Va=.Tdi orT = w“ (1). 

That iii, the horizonitU Uiuian = the weiffd uf the half-ei>an muUiiJud 
Ay the ratio of the vaar/rr-«/Min to the drftfv(ioii ; a simple rule, from 
which the horizontal tension uf the chain uf any suspension bridge 

luadtsl with its breaking weight may genemlly be calculated aitb 
sulhcient accuracy. 

Jt has been assumed that the load is uniformly distrihuted, or 
that any portion uf the weight is proportional to the lengtli of the 
curres{H>nding portion of the platform. It follows, that if any 
distance, z*, be measured along the platform from the lowest point 



of the chain, the weight corresponding to that distance is W* • 

2a 

Also, if y be the vertical ordinate uf (he chain at the same dis- 
tance, a known principle which applies to catenaries of every form 
gives 



•!» = M' 
ds 2a 






"If 



( 2 ) 



By another known principle which also applies to all kinds of 
catenaries, tlie tension at the point (a*, y) is equal to 

’■■(‘ + 2 )*- 



.\nd since the sectional area of the chain at any point is supjHhicd 
proportional to the strain at the same point, we have, if K and k 
be suctional area at point (x, y), aud the lowest point of the chain 
respectively 




The mass of each small portion uf the length of the chain is the 
product of that element of length, and the corresjiundiiig sectional 
urea : hence it w-iU be easily seen that the 

mass of the half-chain = -p rfx. 

And this quantity by substitution from (^) will be found t*qual to 

2a k ^1 Einally, if the tension per square inch be /, 

and consequently T == k /, and if a be put = 1 70 feet, and d = AO, 
it will be readily asoertained that the 



maw of the half-chain = ^ X 11H9'X 

(which ore almost exactly the values uf those quantities in tlie 
Hungerford Bridge.) 

To obtain the whole quantity of raaierial required fur the pur- 
poses of suspeoaion, we must add to the quantity last obtained, the 

2 * 
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macs of tho sacpencion rods. 7*he lon^rth of these increases from | 
the centre to the abutment, and Is equal to that of the vertical 
•o-ordinatec of the catenar}*. 

'rhe intepation of equation (9) the relation of y to x, 

which will W found such that the proportion bo t wte n ony t«eo rrrtifnl 
eo-ontfiao/c* it equal to the equate qj the proportion betveen the fwrre- 
epowiin^ hort 2 ontai oo-ordina/c#— a very simple rule for determiniii^c 
the form which the chain will nearly assume when subject to its 
breakinff weiaht. 

It follows ^om this rule, that when 

X is ^th of the half-span, y is i^th of the deflection 
X A tbs „ y ijstha yy 

X Aths „ y 4a the „ 

X Aths ,, y ^tlis „ 



&c. 



&c. 



Now, if we suppose the half^latform attached to the half-chain 
at every ‘A)th of the len^h or the former, we shall, by addin^r up 
all the y's in the above s<%eme, yet the total length of all the ver- 
tical rods together, which, therefore, is equal to 

^ (1 + -p 3 * + 4 » + -h 19-*) X deflection; 



and this by actual calculation is equal to the deflection X 6‘175. 
'I'herefore, aince the deflection is 50 feet, the total length of all 
vertical rods is 30ft*75 feet. This supposes that the platform meets 
the chain at the centre, the value of « at that point being zero. 

Each rod sustains one-twentieth of the we^t of the naif-span, 
and therefore has a tension = Therefore, if, as before, t be 

the tension per square inch of the sectional area, that area, by 



principles already laid down = A p The mass of all the rods equals 



this quantity X the length 308*74 feet, just obtained = ^ 
Adding this to the maw of the half-chain, we have finally 
the mass of the half-chain and its rods = ^ X 1204*7 (A). 



Next, let it be ascertained what is the quantity of material re- 
quired when the load is supported 
by straight rods exclusively. It 
has been shown that If A*** be sus- 
tained at A by a straight rod A B, the 
, , ^ 1 ir AB* 

mass of that rod = 80*7’*B^* 

This expression (since ABC i« a 
right angled triangle, and therefore , 
AB» = AC* H- BCs) is equivalent , 

^ 7 (w + I 




A C i> A th of the helf-epan, A C* = 4 (S o)' 

AC 4th« „ AC Je(«o)* 

AC A«l>* » AC *(So)> 

&c. Ac- 

Adding up »U the veluei of AC, we got for the total meaa of 
the rods 

{(l+*- + 3’+ = 

^7 7 761-3 (B). 

Comparing the expression (B) with (A), we see that the material 
required in one case is about A tbs of what is requir^ in the other 
case. In other words, </ a etiepmeion bridge^ qf the dimeneionM qf the 
Hungerjord bridge^ vert euetained bg independent obtique rerfi/tneof 
rodoy inetfod of a main cAain and ccriico/ rods, o soriny qf neariy half 
the material teould be qffeeted. 

It will be hereafter shown, that great as is this advantage with 
respect to the power of the bridge to sustain a statical load uni- 
formly distributed, still greater advantage* belong to the methM 
of suspension here advocated, when the effect of moveable loads is 
taken into consideration. 



THE OBLIQUE ARCH. 

On the Foetu to which the Jointe on the Face converge. 

Suppose a right*anglcd plane triangle formed of any flexible 
materia], having its two rides respectively equal to L, the axial 
length, Bud vr, the semicircle otitained by taking a section of 
the bridge perpendicular to the axis. If the side L be placed along 
the top of the abutment of an oblique bridge, and the triangle 
wrappM over the laggings, the hv(H>tlienuse will form a spiral line, 
w’hich is the intersection of the coursing joints and sotfiL If a 
straight line move along the axis ol the cylinder, so as alwaja to 
intersect it at right anines, and pass throu^i the hypothenuse of 
the above triangle, it will generate the twisted surface proper for 
the beds of the stones. Mr. Buck was the first to show tnat the 
joints that appear on the fare of the arch, pass through a point O, 
below the centre C, when the ^section on the squan\” or section 

f ierpendicular to the axis, is a eirrle, A similar exprewitin for the 

ength of the line C i> mav be obtained when the sections of the 
intrados and extrados, maoe by a plane perpendicular to the axis, 
are similar ellipses. 




Let the figure represent the elevation of an oblique bridge, cir- 
cular or elliptic on the square** — if it be segmental, the eUipse* 
must be supposed completed. Take the axis of the cylinder for 
the axis of y, and let the plane xy be horizontal. A,B; 0,4, are 
the semi-axes, major and minor, of the extrados and intrados re- 
spectively. A X E, o X E. the lengths of these semi-elli{ises. 
8 = arc A'P, where CN ss A cos and e zz arc o'/>, where Cx s 
arc a'p. L = axial length. A = acute angle between the directions 



of the roads. 



• s angle of extrados ; and, therefore, tan 4 s 



AK 

L ' 



The equations to the extradosal and iutradosal spiral are, respec- 
tively. 



X A cos o ^ 

v = aV 1 

Z s B sin e - 



X = o cos 4 
X = 6 sin 



i 



(«) 



and the equation to the face of the arch is y = x cot O tf. (3) 
Let X' Y* Z* X* y' »\ be the co-ordinates of the points in which 
the corresponding extradosal and intradosal spirals meet the face 
of the aren. Then X' Y' Z', x’y'a', are co-ordinates of a ptiint in 
the face of the arch, and must satisfy equation (3). 



Y ' = X' cot n -f- rf ; and y' = x* cot n 4 ; 
X’ - X' = (Y' - »■) un n = |(|_*) uo n 

A /8 „ 

. It- 1 tan n. 

tan 4 \A at 



In order to determine the length of CO, it will be sufficient to 
confine our attention to the projection on the plane x«, of a straight 
line passing through X'Y'Z\ x'y' x*. The equation to this projec- 
tion IS 



X - Z' 



Z* - zf* 
X'-x* 



(x - X') ; 



and if X s 0, * - CO, .*. CO = 



Z x‘ - yX' 

X'- X' 
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B Bine A C09 9 — b9\n9 Aco» O 
X'-y“ 

— 0 

- ft oot n un« |S 



Aa Vl-g* win (g-*) 
A 7s 
tui«\A 



V a) 



(an n 



(x-i) 



ft cot tan 0 nearly, since the 



difference of e and 9 ia always very small. 

Hence, whether the ^‘section on the square" be circular or elliptic, 
at the point ft make the angle /ftC = 90 — o ; and at the point/, 
where ft /meets C a, make the angle C /O = 4, the angle of the 
extrados ; the point O where /O meets ftC produced is the focus 
to which the joints on the elevation converge. C O = C/tan # s 
C B tan (90— A) tan 4 = ftcotAtan^ 

If the section perpendicular to the axis he circular, / will be the 
focus of the ellipse a'fto, and may be readily found hy describing 
from the centre ft, with radius Ca, an arc of a circle which will cut 
Oa In/ the focus of the ellipse a'fto. If we had considered this 
case Hione, the preceding calculations would have been much sim- 
plified, for then A = B = K;asft = r; AE = «R; oE = *r; 

Bss^Ra: •zsr9; and CO — r cot O tan ♦ 

’ * (e-0 

The line/O may be readily and accurately drawn by setting off 
with any scnle of equal parts /ft — axial length, and erecting a 
perpendicular Air equal the semicircle or semi*ellipse in which a 
plane perpendicular to the axis cuts the extrados. 

F. BasiiroRTn. ' 



CANDIDUS'S NOTE-BOOK. 
FASCICULUS LXXVII. 



" 1 na»t litTV lil*en)r | 

WIUmI. u ft cbftTtrr tbc wlvlf, I 

To biftw on wiiocu 1 plMfto." 

1. 1 must confess to being completely disajipointed by Hay's ^ 
book on the ** Laws of Harmonious Colouring; nor at all the less 
so for its having reached a sixth edition, when had reviewers re- i 
porteil <»f it conscientiously at 6rst, its futility for any purpose of I 
real instruction would have been pronounced long ago. It is not j 
to be denied that it contains some useful information in regard to I 
the colours — that is the pigments, employed in house-painting; 
which mav have caused a demand for the book among the opera- 
tives in t)]at humble branch of art. But as to any direct insight 
which it affords into the tbeo^ and principles of artistic colouring, 
as one main auxiliary to architectural design and effect, it U alto- 
gether null. Or, at the «*ery best, it merely affords a faint glim- 
mering here and there of something like approximation to the 
subject promised by the title-page. Fossibly, Mr. Hay is fully 
capable of clearly explsining to others the doctrine which, it may 
be nreaiimed, he nas satisfactorily established for himself. Never- 
th^esa, he has thrown very little, if any, light U{hiq the matter. 
To say the truth, his book shows no disposition to communicate 
more than he can possibly help; in which respect, however, he ia j 
by no mesns singular, there being many other Inioks of a similar 
description, in which the informatiun is studiously concealed, — 
either evaded, or else wrapped up in oracular brevity, or in ver- 
biage overclouded by more than oracular obscurity. Had Mr. Hay, 
imetead of theorising so much, tn« ftftme, as the Germans say, con- 
descended to exemplify harmony of colouring in decoration by a 
few positive instances— both suen as were distinguished for the 
oba^ance, and others which proved its value by allowing the 
errors arising from neglecting it — ^he would have suppli^ his 
readers with some really useful lessons ; whereas now lie leaves 
them entirely to themselves to take their chance for making out 
what he, as their professed instructor, should have careful!)- cx- 

? 4ained step by step Where he ought to have been most of all 
uU and explicit, he is more vague and brief than elsewhere. On 
the other hand, he U somewhat loquaciously prolix in regard to the 
work done by Urn at Abbtitsford, notwithstanding that it docs not 
in the slightest degree serve to illustrate the Laws of Harmonious 
Colouring, the painting being there confined to the mere imitation 
of oak and wainscotting. In short, the book is a rather humbug- 
ing affair, for the light which Mr. Hay has thoi^fat proper to afford 
na amounts to no more than ^*darkneM visible,*^and there he leaves 
us to grope about 



II. The fresco scheme for the decoration of the Palace of West- 
minster does not, it seema, anawer expectation, — at least so does 
not what has been done in the House of Peers, where the experi- 
ment has been first of all made, instead of the artist ac<|uiring 
proficiency in that mode of ^intiiig, by being croploved in less 
important parts of the building before touching that w^ich ought 
to display, not the efforts of 'prentice bands,” but the mastery 
acquired by matured proficiency. Among other defects and nver- 
si^ts complained of, it is now discovered that, partly owing to the 
profusion of gilding and vivid colours of the other decorations, the 
L'escoes do not pnmuce the anticipated effect, they being in a great 
measure overpowered and eclipaeo by what is mere eml^llishment. 
Thus th^ are in a manner converted from principal objects as 
works of art, into quite secoadary ones as regards the general 
ensemftlir, — a serious defect, that will be further increased when all 
the windows shall have been filled with stained glass, whose bril- 
liant hues will inevitably cause the frescoes to appear, hy contrast, 
feeble and faded, more especially as the windows occupy so ver>' 
large a proportion of surface. The only remedy which is now left, 
is to moderate the scheme of colouring for the windows, by exe- 
cuting them nearly entirely in chiaro-scuro, with only a few touches 
of positive colour nere and there. Yet even this would he unsatis- 
factory in another respect, because such sparing application of 
colour in the glass would be out of keeping with the showiness in 
regard to colour of much of the ornamental work. Tlie fact is, 
the decorations of tbc House” have been studied only piecemeal, 
and those employed upon them have cousidcred no more than their 
own particular snare, without at all calculating the general effect. 
As fkr as the frescoes are concerned, it would surelv have been 
easy enough to ascertain their effect beforehand, by filling In all 
the six compaitments with the cartoons for the respective subjects. 
Yet, obrious and simple as such mode of preparatory trial was, it 
seems somehow or other — perhaps owing to the fatality which 
hangs over all our public undertakings in art — to have been over- 
looked. Bold as it may be thought to say so, a determined system 
of blundering seems to be established for them. Certainly not the 
slightest pains are taken to prevent blunder, by proper experiment 
previous to the work being actually commenced. On the contran*, 
the cJiief ]irecaution taken is to keep natters entirely in the dark, 
until some irreparable mischief has i>een committed ; and the only 
satisfaction left us is to amuse ourselves by wondering that they 
should have been managed so perversely. 

III. Of so-called religious subjects in painting, acme are auda- 
ciouslv profane, others the most trivial in matter, and one and all 
equaify fabulous ; giving us only the fancies of artists for the re- 
presentations of historical events. Religion may have been the 
patron of art, but art has t»een but a ver)’ questionable, if not posi- 
tively treacherous, ally to religion. It served Popery during the 
midifle ages, for the impostures of the one were in keeping with 
the impostures of the other. But for pure Christianity, art can 
do Just as much and no more than it can for the advancement of 
pure mathematics. There is a great deal of ver)' pal{uible and 
maudlin cant afloat in regard to religious art. Hardly were any of 
the gv^Bt masters inspin^ ; on the cootrar)-, many of them were 
anything but exemplary in their lives, and exercised their pencil* 
on the lewd traditions of pagan mythologv with quite as much 
gusto as they did on the traditions of the Church. Mediieval art 
has, besides, contributed not a little to that fundamental sujiersti* 
tion of popem', MunoUtry, against which worship of the pretended 
^(Jueen of Heaven,” the tWic law ought to be enforced amongvt 
Catholics. 

IV. Notwithstanding their piddling and minikin |)edan(r)*, ar- 
chitectural w riters are apt to i>€ exceedingly careless in their lan- 
guage, frequently employiug expressions and terms after a truly 
nonsenical fashion. They will speak, for instance, of an order as 
being “ of colossal ^roportk/M" ! the proportions being all the while 
precisely those which are generally followed for the particular 
order in question. Of course, they mean **dimensiona” or scale;” 
therefore, to use the other term, betrays strange confusion of ideas 
and the meaning of words. Nothing, again, is more common than 
the truly barbarous solecism— one fur which a schoolboy would be 
corrected as a dunce— of employing the term “ Interculumniation, 
not in its own proper sense, but* in that of Intercolumii which 
is nothing less than marring technical language, and doing away 
with those distini'tioDs in it which are essential to its accuracy. 
If there be ati)'thing that can excuse such a truly vulgar blunder, 
it is the authority it receives from our architecturaj-dictionary- 
makers, M>nie of whom among their other qualifications seem to 
have been totally ignorant of the languages from which most of 
the terms of the art have been borrow ed fur our own. Tbe con- 
founding together the terms ^ Intercolumiiiation* and ** Inter- 
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column”— or rather the rejection ot the latter eltoftether, notwith- 
ataudin^ the)’ are quite diatinct in meaning — U peculiar to Kii^liah 
wnterii, tho<ie of other couiitrie« properly obaervin^^ the diatinctiun 
lietvreeii them. Juat us well mq'ht we use '^Cutumniatioii” in the i 
aenae of *‘('oIumn/ and apeak of a p<irtico as conaiatin^ of so | 
many columniatums as call “ lutercolumiM** “ Intercolumniationa" 
—the latter term ai^nifyiii^, not the actual tptux* between the 
columns but the m\w of adopteil ft»r the columns. The 

iiiaccuntry of here curnvtoil may he thought a fault of 

no cun^cquetico ; yet, as it U just os easy, it in surely just as well 
to employ terms correctly as not ; and the correctness thus recom> 
mcndetl is surely also far leas tinicAl than that puerile afectation of 
antiquateil ortho^uphv. which insists upon a linal k in the word 
“ Gothic," now inviiriaWy wriUeii *• <»oiliick" hy thoae who pique 
themselves upon their urtliodoxy ; the k serving aa abad^e of it— 
perhaps, like other bo44(ea, as a substitute for it. 

V. If Running's design for tlio new Coal Exchange be not wick- 

edly caricatured in n wood-cut of it that hoa been published, it 
must be a mortally queer one, still more queer than the Gothic 
exhibited hy him in the Citv of London tkdiool, the taste displayed 
in wliich chu be uccounteil for only by sup|K>sing that Guildhall 
diffuses an architectural malaria throughout the whole of that 
neighlmurhoiKl — <1 supposition rather coiihrmed than contradicted 
hy the specimeti of Italian at the corner of King-street. — To keep 
to the C oal Exchange, it seems the design of some architectural 
coal-heaver. 1 say for though it is made to appear such, 

it may prove the contrarr ; and that is all the mure likely because, 
as has been shown, a giHH^ deal in it is utterly unintelligible. There 
is room, therefore, for suspei'ling ( hat it has been greatly misunder- 
stood and misTcpresciiteu. Accordtiig to what, it is to be hu|>ed, 
is a very gross caricature, Mr, Running's design is alnmlutely archi- 
tecture run mad — madder than any of tkirromini's freaks. In 
short, it is impossilde to Itelieve that such extravagant unc«mthaeaa 
and unmeaniiigne!«s of forms as are there exhihiteo, will be actually 
perpetrated ; thereftwe judgment ought to l>e suspended until the 
worg shall have l>een executed. Still, it is ditAcult to conceive how 
such a degree of misrepresentation could have occurred. Surely 
the wood-cut iu question must either have been taken from an ex- 
ceedingly rough and random sketch indeed, or have been the work 
of fumie arrant bungler. 

VI. A storv is told of a lecturer who was cut short in a long- 
winded rambling preamble, coosiating of truisms and commonplace 
dressed up iu high-flown phraseology, by oue of his auditory 
getting not only impatient, but also getting up and saying : ^ You 
will excuse the interruption, Sir, but I must beseech you to bear in 
mind that we have nut come pmvided with nightcaps !” This sally 
was succeeded by such a grand chorus of laughter, that before it 
had subsided the unfortunate le<‘turer had thought pniper to vanish. 
Like many other iMX-alled anecdotes, the above may be pure in- 
vention, it being, perhaps, too good to be exactly true. Its moro/, 
however, U a tolerably signiheant one, and deserves to be attended 
to. If it be not an Hiberaiaiiisiu to call that strange which is so 
generally practised, it might well be called strange that so much 
mere sch<M>l-huy stuff shtmld he served over and over again in lec- 
tures and written esoaysj sometimes to the exclusion of anything 
besides such frothy matter, it being poured in so unsparingly, that 
tliere is actually no room bir wJmt would be substantial and nutri- 
tious. Now, people may be excused fur not knowing mure than 
what U already familiar to every one at all acquainted with the 
Mubject professedly treated of ; hut there is no uciMsiun for them to 
bi'tray to others that such is really the cose. It was nut very lung 
ago that conversing with an acquaintance who had been to hear 
some lecture upon architecture, he told me that little os he himself 
knew of the subject, he kuow enough to be able to engage to pro- 
duce something infinitely more to the purpose than what he had 
heard, it being utterly stale. an«l barren of the least fresh informa- 
tion ; much of it consisting of mere raetuphyaical mouiiahiiie, better 
calculated to mystify than t«> enlighten the auditory. 

VII. It may fairly bequostioned whether sculpture for the pedi- 
ment of the Itritish Museum might not just as well be sparetl, in- 
namurh as such partial dccoraiion a ill iiuiy serve to render the 
absence of urnanuoil in the rest of the structure itll the more pain- 
fully striking. Even without such addition to the main building, 
there is a must unartistic want of keejung between that and the 
w ings, — a defect which it is now so utterly lieyoiid the power of 
Aliy mere ornanientatiun to remedy, that it is mure likely to be in- 
creased by attempting it. At present it is uot so apparent os it 
will he when tbe old buildings, which serve iu some degree as a foil 
to tbe new oneo, «ihall tiave been completely cleared awav, and the 
entire line of the latter become fully exposed to view, SVhat sOft 
of a t<Mt auerrMt may easily euuugh be guessed, aiuce it may ev^^ 



now be plainly foreseen. If there be any doubt at all in regard to 
, it, it is only because it still remains to be »een how it is Intended 
i to inclose the court from the street. Should it be done hy any 
such sort of palisading as that before the Post-office, tbe effect 
will be mean and tastcleiM in the extreme. Whatever it is to be, 
that and the sentry-boxes were probably not included in tbe model, 
which, it might reasonably be fancied, did not even so much as ex- 
hibit the wings, otherwise their incongruuusuess w’ith tbe central 
structure could hardly have failed to be noticed and objected to by 
those to whom the model was submitted — atony rate, if they were 
at all qualified fur exercising any judgment in the matter. Une 
question not wholly undeserving deliberate consideration there is 
which does not seem to have occurred to any one, namely, w hether 
it would not have been more advisable, instead of adhering to the 
arrangement of the original edifice, to advance the new facade up 
to tbe street or nearly so, thereby extending the plan, by taking 
in the court-yard. That would have provided the accommodation 
that will in a few years be required, should tbe collections continue 
to increase as they hitherto have done Much available space has 
also been thrown aw*ay elsewhere, aiuce without entirely filling up 
the inner court, it was obviously practicable enough to occupy a 
portion of that quadrangle (317 and feet) by oue or more 
ground floor galleries within it, lighted from above, and not so high 
a.s to obstruct the windows towaMs the court, vihich are besides at 
a considerable height from the ground. Or the apartments tliere 
formed might have been on a somewhat lower level than the court 
itself. It will, perhaps, be said that should it be found requisite, 

I this may still be doue, but certainly not so well as it might have 
I been, hu it been planned at first, since it would call fur some alter- 
ations in what is already built ; Insides which, bad it been tfiought 
' of at first, the cost of the intier facades of the quadrangle might 
have been spared, since plain brick walls — quite shut out of view, 

I as they would have been — would have been just as well in such s 
situation us the present ones faced with stone. Even had the court 
been partly built upon below, the upper part of it — that is, as much 
of its sides as could he seen from within through the winduwa, 
I might still have been fluislied as at present, with the omission bow- 
I ever of the columns and ant«, so tJiat its general appearance as so 
. viewed would have been quite as satisfactory as it is now ; nor need 
builfliiigB within the quadrangle have been at all visible from any 
of Uie surrounding galleries or other apartments. 

VIII. The plan of the National Gallery was in a great measure 
sacrificed to the unlucky and ubstiuately-persisted-iu whim of letting 
8t. Martin's church be seen from I'all-.Mall East. Since it has 
been thrown open by the removal of tbe .Mews, that building, said 
the wiseacres, must on no account be shut out of sight again as it 
was before ; as if such would really have been the case w ere it nut 
visible from rall-Mall East, when it would have shown itself as 
well, or perhaps even better — more picturesquely than it does now, 
from Cockspur-strect and Trofalgar-squarc. Rut fur that stupid 
whim, which prevented the architect ftx>m bringing his portico at 
all forwarder than he did, and also compelled him to set hack the 
extremities of his facade very considerably, the building might 
have been nearly twice as much in depth as it now is, and in siime 
parts even more than that. It roust be admitted that uotwithstaud- 
iiig the disadvantages forced upon him, \Vilkins might have ar- 
ranged it much Wtter, there being at present a great deal of space 
thrown away, tiial might by a iilUe contrivance have been turned to 
good account. As to the dome, 1 haie nut a word to say in excuse 
of it, it being so decidedly had. Excuse fur Wilkins, upon the 
whole, there is much, fur never, perhaps, was architect mure worried 
and thwarted than he was in tiiat uiilortuiiate building. 

IX. **Eiiiiticiil” must be an epithet of exceedingly doubtful 
meaning when we find it applied to an individual recently deceased, 
who, a.s an architect, was of no uute whatever. However eminent 
Mr. * ♦ • ma)- have been in the profew>.ion, he was certainly nut 
at all eminent out of it, his name being totall) unknown to the 
public. Rather wo« he eminently obscure, since so far from being 
quoted in evidence of his talent, not a single building by him has 
ever obtained notice at all. As a man, he may have l>een a very 
worthy character : so he might, bad lie been an *• eminent cheese- 
monger,” ill which case eniinem^ and obscurity iniglit imre been 
allowed to go hand-in-baud together. Truly grievous is it that 
harmless uubodies siiould he m> vilely daubed over us mmhi as they 
arc dead. It looks too much like tbankiiig the.n lor going out of 
the world and leaving their snug places and appoiniinriits for 
others. Tbe professional hfe of tjie emiuent arcnuect alluded to 
would, I fancy, form a mure curious than iuteresting cunti iautiou 
to tbe biugrapliy of artists. 
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BUCKINGHAM PALACE AND THE MARBLE ARCH. 

But one opinion Hm been expresoed of this unfortunate Palaee, 
for if It finds favour at all with any, they have not the coura(^ to 
utter so murh as a sj’llable in defence of it. M'e accordingly 
spare ourselves further censure of what is actually done, our pre- 
sent purpose lieini; to ni>int <uit what mlpht have neen d<»ne, and 
doubtless would have Men, had aught like due or decent consider- 
ation been pven to the matter, the idea here submitted being ao 
very obvious a one that it is difficult to conceive how it could have 
by any posaibility been overhwked. Or if it was not overlooked, 
but purposely rejected, it l»ecomes desirable to know on what 
grounds it was set aside, since the reasons must have been mure . 
than ordinarily cwent ones to lead to its rriection. } 

Looking at the Palace as it st«M>d before tne alteration was com- . 
menced, no one would have ever imagined that the blocking it up . 
by another building, merely in order to obtain additional nKims, 
and thereby depriving all the ori^nal portion of the building of | 
those advantages of situation ana prospect which in some degree 1 
atoned to its occupiers for its architectural deficiencies, would nave 
been resorted to without all other expedients being first tried. The i 
preserving the same view as bef«»re into the Park should have been 
made a cine <ptn mm; instead of which Mr. Wore seems to have had 
a carte MancAe to do just as he pleased, and he seems to have studied 
nothing more than merely providing the extra acrunimodation re- 
tired, in an additional building merely tacked on to the first one. 
To say that he at all considered the circumstances of the case — the 
opportunity which it held out for architectural improvement, would 
be to accuse him of downright incapacity. The most prudent ex- 
ruv for him is that he was called upon so suddenly to prepare draw- 
ings for the purpose, that he had no time to collect his thoughts, 
much leiM any iaeaa, those which he miyht else have had being nut 
to flight by tke expeditiousnew imposed upon him. M'hereas nad 
he bMn auowed to apply himself to the task leisurely and quietly, 
he would have devisea s<»me means of preserving the Marble Aren, 
and not only retaining it, but giving it increased value and Im- 
portance, as the focus point of a new facade. 

General, va^e suggestions of this kind, it will perhaps W siiid, 
are very easily made, but we here offer somewhat more than a ' 
mere shapeless, unembodied idea, by showing in the annexed cut ' 







bow the Arch could have been retained and connected with the 
advanced line of new buildings. M e would have continued we 
stylobate and order of the Arch by two sweeping double coltmnades 
(quadrant in plan). This would not only have given greater privacy 
to the court-yard, the stylobate being sufficiently high to prevent 
ita being looked into, but would also have given it greater 
space than before, when that space was so indistinctly defined by 
the palisading, that as seen from the Palace the Arch 
stand aa quite a distinct and insulated oliject in the Park. Ac- 
cording to the plan here shown. It would, on the contrary, 
nection with tne colonnades attached to i^ have formed a highly 
scenic piece of architecture, full of play of light and shade and per- 
spective effect, and admitting a view of the landscape scenery m 
the Park in the liackground. As an embellishment to the court 
there might have been parterres in the quadrant portions of it, 



with a fountain in the centre of each quadrant. To specify other 
matters of decoration not indicated in the plan — statues and can- 
delabra for gas-bumen placed alternately in the iiitercolumDsof the 
colonnades, and a col«>MMil sitting ligurt* of Rritanniuou the summit 
of the Arch, giving to the Utter shat it has all along sauted, u 
pyramidal teimination to its mass, would have produced a more 
than ordinarily striking arcliitectuml jijcture, whether viewed from 
the Palace or the Park. As seen from the Utter, it would Lave 
been a sufficiently effectual screen to the buildings w iibia the court, 
and aAer the sun had pasaed off from the east side of the Palace, 
w<»uid have been continually lightetl up by ita rays striking upon 
some of the columns during the whole nay. In combination with 
additional buildings carried out to the right and left in ex- 
tension of the original w ings, such a coluiiiiaded centre might have 
been made to produce a facade not at all inferior to, perhnjis even 
more picturesque, liian that of any other royal jmlace in Europe ; 
whereas now-^ut we can hiirdly speak with decent patience 
of the miserable and truly contemptible abortion whicli Blore 
hiM perpetrated, both to his own disgrace, and the disgrace of those 
who employed him. Had such a design for enlarging the Palace 
been sanctioned by M’Ulium IV., though our mortification would 
have t>een the same, our surprise would have been ron»iderably 
Jess. His taste and feelirut for art never extended iieyond the 
figure-head of a ship. That it should have been perpelrattnl under 
the auspices— at least under the very nose of a rriiK’c who affects 
the character of a connoisseur and patmn of art, fills us nut only 
with astonishment, but dismay. W e account for it only by sup- 
posing that ho was ovrrruM in the matter, he being no more than 
rrince Consort. 

To show, as we have, what might hare been done, when the op- 
portunity for doing it has passed away, may seem ungrari<ius. Our 
reply is, it is no fault of ours that the opportunity was not afforded 
us, and not ourselves alone, but others uImi |»erhsps far more able, 
of making suggestions at a time when advantage might have been 
taken of them. At any rate, we hope that Buckingham Palace w ill 
now prove an efficacious lesson for the future ; and it is also some 
consolation to find that it U not only ptKtr, but so desperately bad, 
that there it very little danger of its corrupting public taste, be- 
cause it w ill be now more mockeil, and more an object of general 
derision than ever. Admiration it will excite none whatever, that's 
certain ; hut then it is equally certain that it will excite a vast deal 
nt astonishment. It will completely astonish the natives, and oil 
foreigners into the Imrgain. 

As the .Marble Arch — w hich might have been so easily retained, 
and nut only retained but greatly improved, and made tne nucleus 
of an extemfrd piece of decoration in the foriyruund of an extended 
line of facade— IS to be taken down, the question now is, is it to be 
destroyed, or re-erected cm some other spot ? Nobody except those 
actually in the secret, knows; though why it should be made a 
secret at all nobody ran tell, unless it l>e because the intention in 
regard to It is so prenosteruustliat were it divulged it w«mld excite 
strung opposition. ()ur idea is that the street front of the Horae 
Guards would lie a ver\' suitalile situation for it. It would there 
fill up what is now too much of a gap, and the two smaller arches 
would serve admirable as the recesses for the sentinels on horse- 
back. It has, indeed, been rumoured that both the Horse Guards 
and Admiralty are to undergo architectural transformation by Mr. 
Barry. But instead of that interposing any obstacle, it would 
rather facilitate such application of the arcfi, since Barr>* would 
only have to bring it into liis desi^ and treat the rest of the com- 
positiou in accoruauce with such feature. 



BUCKINGHAM PALACE. 

It seems not a little singular that none of the rritiew w ho 
are disposed to animadvert in such severe terms on the new front 
of BucKingham Palace, not even your lynx-eyed ^^Candidus” him- 
self, ahould have discovered that it is only a reduced copy (aliout 
two-fiAhs in length) of the Palace at Caserta ; so that the faults 
or merits, be they which they may, are not Mr. Hlore's. but Vanvl- 
tetti's. In proof of which, 1 beg your acceptance of tracings of 
the perspective view of the front and of the plan, aAer Vaai. 

It is to be feared that the imitation will be confined to the part 
of Vanvitetti's design upon which he appears to have bestowed the 
least pains, that is the outside, and that there are but faint hopes 
of an equu imitation of the splendid staircase and vestibule. 

Vasi states the length of the north and south fronts of ('aserta 
to be 91B palms (Neapolitan, I presume), which, at lU^ inches, 

h ■■ Ogle 
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would 873 R. 10 in. for the lenirth of the front. The enst and 
wait fronts, hy the same reckoninfCi would be 61H ft. 10 in. ; and, 
M the Icn^h of Buckinttham Palace U stated in the Journai at 
3M feet, the proportion is exactly two-hfths. The height of 
C'aaerta is 180 feet; of Buckingham Palace, 77 feet. 

I visited Caaerta thirty years ago, in company with Mr. Woods 
and M. Solas, the eminent Belgian architect, ana the notes of that 
day are now before me. 

*^^The central uaaaage or vestibule leading from the entrance is 

feet wide, ana S4 feet high to the springing of the semicircular 
vault. The steps of the middle Aignt of the stairs arc 98 feet 
long, and the two return flights each 14 feet long (100 steps in all), 
and are of white and reddish variegated marble : there are statues, 
trophies. See. The vestibule above is handsome, but (in my eyes 
at that time) In had style. The ch^el (which is op|Kwite to the 
staircase) has coupled columns, of Sicilian marble. The lower 
part of the chapel is lined with slabs cut from the Giallo Antico 
columns, removed from PurruoU," Sec. Sec. 

Let Mr. Blore give to the Palace a staircase at all resembling 
this, and the world will forgive him the faults of hts front ; many 
of which have, no doubt, been forced upon him, aa upon his great 
predecessor, by the necessity of providing accommodation for bq 
many people. 

I nave read Mr. Elmes's Epitome of the Lives of English Archi- 
tects with great satisfaction, and beg to express my hope that he 
will carry out his ** present intention** without delay. 1 would take 
tlie further liberty of suggesting to him that the illustrations he 
pnitniaes ought to consist mainly of unedited specimens, or at least 
of those of which the engraving are least accessible, or the works 
<«ntaining them least known. A list, referring to the books in 
which the most meritorious of each architect's productions are to 
he found, would be very valuable. 

It should be remembered that size is not the criterion of merit. 
How many of us country architects are forced to take the counsel 
of our excellent friend, *Percier, and in despair of executing large 
works, to bestow greater care upon lesser ones ^ 

1 am, &c., 

Pork, Dec. 13, 1847. Robebt Sharp, Architect. 



COWPER‘8 INVERTED ARCH BRIDGE. 

Sir — In reflecting on the construction of Mr. Cowper's bridge, I 
think it is interesting to notice that the boiler plates are rioeited 
fopptAcr, so that the premure on the piers and abutments must now 
l»e rertirai instead oi as in the common suspension bridge. 

Hence, then, in prinripie it may be said to coincide with the 
ordinary girder brid^, hut its alteration in /orm suggests an im- 
portant advantage, which it possesses ; for, in the girder bridge 
(and especially when dealing with long bearings), there muxt 
always be this objection, viz., that by reason of the gravity of the 
material itself, independently of any additional influence of a load 
placed upon it, it is constmtly tending to assume a curved form, 
and such curved form not being the natural (position of its particles, 
it is constantly tending to rupture; but tn the ** inverted arch 
hridge” the material is thrown into that form (or nearly soj which 
it wouU take if perfectly Jtfjribb’y and then is made perfectly rigid. 
So that, as regards its otrn gravity, there is no further alteration 
of form, of any practical imp<»rtance, to be apprehended. 

With regard to the alteration of form which might result from a 
load being put upon it, Mr. Cowper has already pointed out the 
preventive meaaure, viz., the giving to the vertical dimension of 
the plate such a magnitude as to bring the line of strain icUkin 
the plates. 

1 think the name mi^t have been more aptly choaen : “Inverted 
arcb** is euggestive only of ybn»i, and not of and might 

(it seems to me) with equal propriety be applied to the ordinary 
■uspeosion brid^. I ^ 

^ G. W. Rich Amp. 



• ♦ It is not clear that it would be practicable to make tl»e 
inserted arch bridge" so rigid as to exert only vertical premuree 
on the abutmenU, and to act as a curved girder. . . , 

Suppose its span «0« feet and depth ♦ feet, and that a weight of 
.10 tons (engine and tender) rests at iU centre. Then, by the 
ordinary principles of statics which apply to girders, we may easBy 
hnd the horizontal strains of tension and compression which this 
weiglit aioM produces at the ceutre. Considering the half^ructure 
as iTseparate sUtical system, the forces acting upon it have equal 
moments about the point of support in the abutment : or half 
the weight X the half-span = the moment of the couple of tension 



and compreaaion created at the centre of the bridge. The length of 
the arm of couple U indeterminate, but (since the total depth ks 
•4 feet) it is a favourable suppositinn to take it at 3 feet. Heneei, 
calling the horizontal strain P, we have 

P X 3 = 13 X 100, or P = 300 tons! 

The metal must be tolerably thick to resist /iw hundred Ions 
pressure on the upper, and tension on the lower, side of the bridge 
at its centre! Thu difficulty is formidable enough when the struc- 
ture is considered as all one piece, but becomes insuperable when 
the effect of joints Is taken into account, It U not to be overcome 
by any system of rivetting and dove-tailing, however intricate. 

Though it be easy to calculate the amount of the horizontal 
strains at the centre of the curved beam, it is not easy to estimate the 
sectional or transverse dimensions necessary to resist those straina ; 
for our knowledge of the transverse strength of wrougbt-iroa is 
much less than of cast-iron. Some idea may, however^ oe obtained 
from analogy. The ^Saverted arch," if it sustains lUelf by its 
rigidity as a girder, may, for all purposes of calculating the strength 
at its centre, he consiaered as a horizontal beam 900 feet long and 
4 feet deep, with an effective width of 1 foot to 1 foot 8 inches at 
the utmost. Now, the proposed Meoal tubular brid^ will be 430 
feet long, but its depth wiU be thitig feety and width J\fteen feed : 
also its upper and lower sides will he composed of several thick- 
nesses of metal, as the former will consist of two, and the latter of 
one, series of cellular compartments. The anadogy between the 
Menai bridm and the Inverted arch is complete in several respecta : 
both are tubular, both are to be composed of rivetied wrought-tron 

S lates, and both are designed for railway traffic. The sectional 
imensions of the Menai bridge are suggested by actual experi- 
ment, and are never considered too great. Is it not, therefore, 
abundantly evident that a beam of |ths the span of the Menai tube, 
but with only an eighth or twelfth its depth and width, would not 
be rigid enough to sustain itself as a beam } 

If suspended from, instead of resting upon, the abutments, it 
might perhaps be prevented from actuidly falling, but it would 
certainly bend. Jf the point of suspension be supposed to be at 
the upper edge of the end of the beam, the transverse strains of 
deflection will be somewhat reduceil by the curvature of the beam ; 
hut it would be difficult to show that this advantage would not be 
far more than compensated for by the increase of length, and there- 
fore of material, which the curvature renders necessary. 

It is important to remark, that if the orUg requisite for aecarity 
were that the depth of the chain should “include any alteration in 
the curve of the strain," that depth should nut be uniformly 4 feet. 
It should be nothing at the centre of the span and the point of ana- 
pension, and gradually increase up to some intermediate part. The 
li'ighest and lowest points of a catenary may be always i^oaen 
arbitrarily. 

The argument that the chain would not be distorted becanae it 
is “of such depth as to include any alteration in the curve," ia 
vague and inc^mclusive. It certainly cannot stand ground against 
deductions from the fundamental equations of statical equilibrium. 
The reasoning given above is a simple, ordinary application of the 
elementary principles of mechanics ; these are nut to be opposed 
by a mere hypothesis, w hich is too subtle to be made the subject of 
ngid investigation. All that can be said of this hypothesis is, that 
it is not netr*earUg true. A number of independent chains might 
be hun^ from the abutments, and to each might be given that form 
which It would, if perfectly free, assume of itself when the load 
St some particular stage of its transit hung from that chain alone. 
Then it is clear that, while no connection existed among the se- 
veral chains, the load acting on each in succession would nut tend 
to distort any of them, i. e. would not prcwiuce transverse strains. 
But it does nut follow that this would be the case when all the 
chains were bound up together in one connected mass. 

The “ inverted arch bridge** does not seem to be an advantogeoua 
compromise between the principle of the girder and the suspen- 
sion chain. An intermemate condition misses the advantages of 
both those structures; for if the inverted arch be only partially 
rigid it ia subject to needless and prejudicial transverse strains 
if it be aa rigid as a girder, why unnecessarily increase iu length 
by curving it The idea of our correspondent that the curvature 
obviates its tendency to deflect by its own weight, seems to us un- 
founded ; for however much the structure was bent when first 
put up, it would tend to bend still more when its ends merely 
rested upon tlie abutments. We cannot positively underlie to 
assert that the suspenrisn «/ a curved beam has no peculiar advan- 
tages ; but they have not yet been pointed out, and wo are unable 
to discern them. — Eoiroa. 
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ELECTRIC TELEGRAPHS. 

It ia extruordinary that we »hr>uld have had to wait an lon^ for 
the uitruduction of a ay-^tem of riertrie telejrrnphfs that a 

re^oturv o{n> it wa« known that the elertrir lliiid rould l»e aent 
through a roil of wire two milea aa waa done in the evperi- 
menta at Hampstead, while a coil had also l>een carried across the 
Thamea. Papin, ton, in the be^iininff of the Ia>t century, had 
anuftht a means of rornmuniratinfr power and motion to a distance. 
Had, however, such a means of communication as that hy the eler> 
trie telegraph been adopted, it would have ]angui»hed in the then 
state of the roads, arm the then state of Mjcicty, f«»r it would not 
have answered commercially, and its failure ruight have been m<»ft 
prejudicial. It has been reserved for our day to apply this inven- 
tiuu, and to give one to the many characteribties which make it I 
an era of progress. Reside the locomotive, the steanuhip, and the 
daguerreotype, the electric telegraph may lake it* place ; and the * 
day U perhaps not veiT distant, w hen our furthest islands will by 
the telegrapii lie hrmigfit under our immediate rule. 

Having been among the hrsi in the held, and having by the 
Slough line proverl the practirahility of the svMtem, we have allowed 
the Americans to get in advance of us, for tiiey had in IH48 sixteen 
hundred miles in practical cummerctnl working, while we ran hardly 
be said, even at present, to have any great extent of telegraph in 
use, although we have a great length laid down. Next year will 
redeem us from this charge, for we shall have two thousand 6ve 
hundred miles, but it will not exculpate the government for having 
So long neglected this admirable invention. It is M»me comfort 
that we are ahead of France and all the European kingdoms. In 
the want of machinery* for extending electric telegraphs we haveto 
regret the neglect of the government in withholding the introduC' 
lion of railways in India, where the telegraph winild l>e invaluable 
in governing territories so vast, and where the number of English 
functionaries is unhappily limited. 

We have now arriveil at an era in the telegraph, fiT at the dale 
of this publication, the metropolis has been brought into imme- 
diate communication with Liverpotd, .Manchester, and many of 
the great centres of trade and nianufacturrs. The Electric 
Telegraph Company have brought their operations to that stage 
that they can convey intelligence to sixty great t4iwii«, and this 
seems an appropriate time f<ir laying s«>nie account of their pro- 
ceedings lie/ore the public, the more so as the full effect of this ad- 
mirable invention does not seem to bestiwell appreciated ns it 
might be in comparison with its vast capabilities, an<l the influence 
which it will exercise upon ever)' class of the coinmimity, Imth • 
morally and physically. 

The operations mav be considered as having begun with Mr. I 
CcM«ke and Professor XVheatstoiie, «lio, after labouring singly for 
some time, in la37 took out their fir^t patent. It is understtsid 
that Professor M’heatst<»ne applied himselt more to the purer philo- 
sophical experiments, and that .Mr. Cisike has taken charge of the 
practical detail, and at last brought the invention to its present 
bearing. M'e say nothing of other parties who have laboured on 
this subject, for our business is now with the Electric Telegraph 
t’ompany. Soon after Messrs, ('ooke and M'hcatstone took out 
their (latent, they laid down a line nineteen mile* long on tfie Great 
Western railway, between London and Slough, the working of 
which was most successful, although of course it did not satisfy 
those who thought the system might fail if extenile«l to Liver|>ool or 
York. It took many years to urge the system forward, and it was 
not till 1K46 that a company was incorporated, called the Electric 
Telegraph Company, for carrying it out on a large scale. Con- ^ 
tracts had however been made, and works carried on, mi that before ^ 
the act of incorporation the company was already in activity, and 
had hy the end of 1846 laid down H)00 miles of telegraph. At the 
same date Profewsor Morse, in .\merica. had laid down 1600 miles. 

The system has been chiefly carried out in connection with rail- 
wsv’s, because the value of the telegraph to the railway companies 
has induced the latter to adopt it, and to make advantageous ar- 
rangements for laying it down. l‘he years lHt6 and 1H47 have 
therefore been rhiedy employed in laying down the wires, and their 
working on a large scale has lieen retarded until now by the non- 
eompletiun of the wire between London and Rugby, <jn the North 
Western railway. On the 13th Nnvemlier this link was completed, 
mod the London prices were at once conveye<l to Manches- 
ter. The new metnipulitan station has likewise been partially 
opened, and by the new year the whole plan will be in full 4ipern- 
tmn. I>uring the present year the metro(Hi)itan station lias been 
in the Stmnu, and the working has been chiefly for governnient 
purposes along the South Western line to Oosport, although 



latterly much general business hat been transacted. The organ!- 
aation of a new system has called for the exercise of much labour 
and ingenuity in the engineering and the signals departments, the 

I irincipal ofllicers of which are Mr. Hatcher, recently of King’s Col- 
ege, and Mr. M'hishaw, author of the ** Railw ays of Great Britain.* 
and the inventor of the hydraulic tele^aph. In the standanl work 
on the ^ Railways of Great Britain, .Mr. M'hishaw pro|Kised uni- 
fomiity 4»f railway time, and a mode of communication between 
guard and driver, which with many other practical suggestions are 
now carried out. At a given time ever)* moniing a signal will 
be made from the central station, and the needle will be brought 
to the vertical indicating Greenwich mean time, by wluch all the 
telegraph chwks will lie set. As this arrangement, most im- 
(HirtaJit to travellers, will now he carried out over the country, we 
may observe that hwal cliwks and watches can be made with a 
double minute-hand, so as to show local time and mean time. Al- 
though much c<introven*)' has been raised about mean time, and 
many eminent men have oy)|Kised it, it has received the sanctiou 
of the astrun«>mer-royal, who has pro|>osed the adoption of it for the 
great cliM'k at the palsce of M'estminster, which is to be »et by 
electric telegraph from lireeuw ich. The system of codes adopted 
hy the Electric Telegraph ('ompany, has b^n, w« believe, entirely 
constructed and arranged by the same gentleman. On account of 
the extent of the operations of the ctimpanv a great many niec'hanica 
have been employed in making the various apparatus aiid in laying 
down the wireN and many works of great nicety in their execution 
have been carried out. 

The company is not restricted to Messrs. Cooke and Wheat- 
stone’s patents, hut has power to avail itself of all inventions in 
which eW-tric power is ustd. They have therefore purchaaed many 
patents and inventions, among the chief of which maybe mentioned 
Bain’s eleclrirnl clock, an invention, the full value of w hich is liar 
from heiiig known. At the offices in the Strand is a model-room, 
which contains a large iHillectiun of telegraphs of various c«instrur. 
tion, and of clocks. This model-room does great credit to the com- 
pany, and is a museum of great value to the practical man. It 
will be recollected that at Sir John Rennie’s convenuuiones In the 
spring, among the many novelties which the learned president 
I brought beftire his gu»*sts, was a collection of telegraph apparatus. 
This was rontriliutrd l»y the Electric Telegraph Ctwnpany, and 
formed not the least interesting contribution to the temp<»rary mu- 
seum in ^V'hitrhaU FUce. 

In the nuMlci-room in the Strand, the collection in which will, 
we presume, lie removed to the city, there is every tiling nece^ 
sary to illustrate the subject, though of course it does nut contain 
every telegraphic invention. Several apparatus whow the improve- 
ments which have lieen gradually made in the needle instrument, 
so as to make it capable of wurking. Two ingenious telegraphs 
communicate hy sound. One «if these, the invention of Profeaaor 
>Vheatstiine, strikes twf» hells of dissimilar sound, the combin»tir>n 
of the two pniducing the letters, as in the double needle telegraph. 
.\mitber, the discov e^’ of a workman, gives a humming iwise from 
a wire. I'lie effect is singular, and was a chance discorerv’. At 
present it is of no moment, hut the preservation of a model hy the 
company serves to encourage the spirit of discover)', while what is 
now merely trivial may Iiecotrie the germ of a valuable application. 
It is deserving of note that already the officers and wo^men em- 
ployed on telegraphs have been the means of making many useful 
suggestions, and we may Hiiliripate the best resultsfn>m an energetic 
iMwty of employees, if tbe company are lilierol. Notwithstanding 
all that has lieen tuiiil about railway improvements, it is well known 
to practical men that very great improvements have been elfectisl 
by railway officers, and that a large amount of talent i« constantly 
and energetically directed to the perfection of the system. The 
namt>s ol (ievirge and Robert Stephenson, Brunei, Braithwaite. 
Biuith, GvHich, Gray, Edmonson, are only a few as a sj>ecimen <if 
thoH* who have contributed to the practical improvement of rail- 
' ways. In a few years the Electric 'I'etegraph officers will, we 
hope, linve given equal pna>fs of zeal and ingenuity. 

’Fhe printing tele^aplis in the model-rosun are illustrated by 
I several apparatus ot various f<irms, some for printing by letters, 
and others by signs. The company make use at their stations of 
the needle telegraph, but as the working of this is doubtful, and 
other telogTHph-H move quicker, it is i|uite open to them to change 
their instruments, as they have the wires Uid down, and the wires 
are used under whatever syiitein. >Vhile adverting to printing 
I telegraphs, which print their mesaage in black, we may observe 
that it IS |>erfeclly competent to make a telegraph which shall use 
i different colours, and indeed a mode of shading was long ago sug- 
t gested by .Mr. Hyde I'btrke. 

I The buBUiess uf the company iu electric clocks w ill no doubt be 
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very luri^e in the end, tut they admit of »urh uHefuI a|>plirnti»n in 
public and private eHtahlirihment*. In the n»ur»e ofa tdnirt time 
no utiMic oince will he without a clock dial in every department, 
and when the example han been »et wide enough there wtll he few 
private huuiiea without a dial in every ro«im. It i« a amall thin|iCi 
i>ut it iit nn mean thinsr to increaae hahitn of punctualitv in a popu- 
lation. Thone who have noticed in foreign countries tfie di'tre^rd 
<»f the value of time amon^c unenterprieiiiff popuUtiotiM, know the 
worth of our jn’mter luxury in timo-pieces. The Elei*trie Tele- 
graph Company, ho*-ever, will he ftattitfied with the )»erimiary 
result, without aeekim; further aa to the public benefit they may 
effect. The price of a clock i» at prewiit of course rather bi|fh, 
namely, sixteen guineas, and of companion clocks, ten gnineaa 
each. A great objection to electric clucka at present is, that de- 
pending on the electric currents of the earth or on a batter)’, their 
regularity cannot he depended u)>nn. 

i'he rnetnipolitan station, desigiied hy Mr. Hunt, is verv well 
aituated. It occupies what was lately Kounden’ Hall and t)te ad- 
jacent premises, having entrances in Lothhur)’ frt>m Founders’ Hall- 
court, and in Moorgate-street. The doorway in Founders* Hall- 
court is handsomely carved in stone, and thougli small makes a good 
fa. mle. The central hall or counting house is mie of the haiid- 
aumest works latelv executed. This station is within a few minutes' 
walk of the Hank, Stock Exchange, Royal hixchange, Lloyd's, 
the joint stock and private lianks, assurance offices, in the heart of 
business, and not far from the ('<trn Exchange. Commercial ILxtms, 
Coal Exchange, and the seat of the Manchester warehouses and 
colonial produce warehouses. The newspa|>er 4iffires are further 
remove<l, but in the end means will he fotind of acconuncxlatiiig 
this class. The government offices, houses of parliament, courts 
of law, and places of west-end husinesa are also at a distance, hut 
the city is tne district which will pay best, and it is impossible to 
proriile for all at once. So far as the city office is concerned, the 
judgment of the managers has been well shown in its selection. 

The principle of ('ooke and Wheatstone's telegraph is founded 
on the (iiscovery of Professor (Krsted in IHIO, that a magnetUed 
iieedie has a tendenc)* to place itself at right angles to a wire along 
which a current of electricity is passing. By the m«»vements of 
such a needle on a dial an alphabet i« formesl, which serves as the 
means of communicating messages. 

In the other forms i»f telegraph a disc is made to rotate, bearing 
oo it letters or signs, and this U effected in virtue <»f the pniperty 
toft iron has of becoming temp4>rarily magnetised hy an electric ] 
current being paased along a wire coiled in a spiral around it. The 
same principle is adopteil in all the apparatus fur ringing the 
alarum in f*nler give notice that the telegraph is in action. It 

is to he observed that the telegraphs in the I'nited States. France, 
and Prussia, are on the <li«c system ; in Kaden Highton's telegraph 
has l>een used. Most of the telegraphs in England are neeille tele- 
graphs, that on the South Devon is a disc telegraph, and that iu 
the Box Tunnel ou Nott and Gamble's plan. 

The diw telegraphs arc worked eitner by the vidtaic battery 
or the magneto-electric machine, power being derived from a 
permanent magnet. With these telegraphs, two wires only are 
necessary, one for the telegraph and one for the alarum ; hut the i 
needle telegraphs, for commercial purjioses, reijuire three wires, j 
two neeille-wires fur the telegraph and ime wire for the alarum. ' 

As MOW laid by the Electric TeVgraph t^unpany. on their best | 
system, two wires are empluyeil fur each uriucipal station, the 
wires used being of iron, of No. H gage, amt one-sixth of an inch 
diameter. These are gulvaniseil. and come very cheap. The 
weight is al>out 3»*lb. to the humlred rards er 4^1b. per mile. 
The wire is welded together in lengths of about a tptarter of a 
mile each. These wires are fixed to standards, at distaitces vary- 
ing from 16 to S6 yards apart, and at each ijuarter of a mile is a 
stronger standanL where a connection is made. The wires are 
kept taut hy a simple arrangement, which it is unnecessary to 
describe. In consC4|uence t>f this mode of suspending the wires on 
standards, which was first adopted in iHt^f, a great economy is 
effected, and the svstem admits of a mure extensive application, as 
now it may he laid anywhere wherever the stamUHs can be put 
up ; and as the jiopulation get accustomed to this invention, it can 
be put up as safely in tho streets, or in the roads, as gas-lamps arc 
now left ; though of course it is premature to anticipate such ad- 
vancement at present. Under Brett and Little's system it can, wo 
believe, be laid much cheaper than now. 

The original method of laying the wires was to cover them 
with silk or cotton thread, and then with pitch, resin, caoutchouc, 
or some other non-conducting substance, enclosed in earthenware 
tubes, in wooil trunks, or in iron pipes. At that time, there were 
aererai iaventioiu for laying the telegraph wires in asphalt. The 



great expense of the system was one of the obstructions to its 
extension at an earlier period. Our readers will rer«dlect that 
pipes were used on the Great Western and RIackwall Railways. 
One purpose in the pipes was to prevent any iriterfereuce with tbe 
telegraufi wires ; but this precaution is now considered unneces- 
sary. The connecting wires hetw(>en Nine Elms and the Strand 
stations, and between Euston-square and the metropolitan stations, 
are laid in pipes (.Mr. Freeman Roe being the contractor) ; but, 
as we have already observed, they will in the end he, in most 
cases 1*^1^ standards in the streets. .\t the present moment, 
our main strei'ts are filled with cast-iron pipes for gas for water, 
and for electric telegraphs. Liquid manure is also to be laid on, 
and we believe Profess^ir Wheatstone contemplated a sound telo- 
gmph, which should play music. The profeasor conteinjilated the 
conduction of sound ; but waiting till that is aci'omplished, it is 
quite easy to play music at a distance bp the present resources of 
science. Witn a sufficient number of wires, a grand piano might 
be played in London and Liverpool at the fame time ; and nothing 
would he easier than for one orj^nst to play in two cathedrals, or 
to play a set of chimes in St. Paul’s and in York Minster simul- 
taneously. Professor WheaUtune’s bell telegniph, in the model- 
room of the Electric Telegraph Company, gives the elements of 
such an apparatus. In Flanders, every town has its set of c«iri//ona 
or chimes, playing elaborate tuneiq and having its earilloneur, who 
plays on Sundays. In time, the whole of these may be worked 
together, or perhaps the towns of England supplied iritb the 
luxury of mrM/tut. Professor VYheatstune, however, proposes to 
go bevtmd this, and to convey musical sounds to a distance. 

A great economy has already been effected in the number of 
wires used. In the earliest Sbiugh instrument, five needles were 
Used, and double wires for each. The application of the principle 
that the earth could be made to serve as naif of the circuit, and 
its adoptiun by .Mr. Cooke in his patent of at once aboUshed 
half the wires, and by successiie improvements, tho number of 
needles was brought down to four, to tlirve, and to two, and, fur 
some purposes, even one. Thus, where twelve wires were necessary 
in IHt’^forone station, two are now sufficient, while the cost is 
decreased in a very much greater ratio by the wires being 
galvanised instead of wound in cotton or silk, and by their 
being suspended in the air instead of being laid iu pipes, rerhapa, 
in the end, a lighter wire s ill be used, and the system will be in- 
definitelv extended. It is impossible to consider the system aa 
being utlierwi»e than in its earliest infancy, and we may expect, as 
in railways, to see very great modifications. The locomotive, after 
being increased in nite to the magnitude of the ''Great Western," is 
now likely to he brought down to the proportions of a steam- 
carriage. Nothing U so dangerous in new inventions as to pre- 
judge. 

'I'he instruments used are Cooke and Wheatstone’ a, and are 
either single or double needle instruments. The latter is pre- 
ferred. They are both on the same principle, except that the 
latter is double the former. As seen from the ouUlde, the double 
needle telegraph shows two needles suspended like cluck-hands on 
a dial. Each of these needles is the duplicate of another within 
the instrument, and behind the dial, and which latter is the real 
needle. This needle is suspended in a light hollow frame of woikI 
or metal, round which are wound two sets of fine copper wire, coated 
or insulated with silk or cotton. About yards of wire, rl^th 
of on inch diameter, is used for these purposes, 'riiis coil is con- 
nected with an electro-galvanic buttery. A great difficultv of 
the needle telegraph is to st<m the oM’illations or vibrations of the 
needle when set in motion. This i< atternnted by giving a greater 
extension and weight to the lower limb of the nceille. 

On the instrument, below* the dial, is a handle, which is bo 
formed ns to turn on or break off the connection of the battery 
with the conducting wires, and so to transmit motion to the needle, 
which, acc4irding to the way in which the current is passed, may 
be deflected to the right or left. 

In the ilouhle- needle instrument, tho alphabet is formed by the 
production or repetition of three combinations. Tho needles being 
placed parallel, the right-hand needle may be worked or tho left- 
iianil needle, the two together, or the two alternately ; accordingly 
as this is done once, twice, thrice, or four times, a large number of 
alphabetical or other characters is obtained. The amible needle 
has this additional economy over the single needle, that in many 
combinations the two handles are worked together; in other tele- 
ihs of a simpler construction the saving would be still greater, 
he needle being itself a magnet, U subject to disturbance from 
the free electricity of the atmusphero in particular states of wea- 
ther, so tliat its working is very uncertain ; and although some 
I modifications and Impruvcmeuts are made, this does not obviate 
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th« objertion«. To prevent the needle from trevertinfr too far, it 
ift confined by pins on either Mde. On a recent occasion all the 
tele^aphs throughout England were defected for so long a period 
that busincM was wholly stopped. * 

It is to be noticed, that the communication is carried through 
the instrument, which is a part of the chain of connection. At 
each station used, must be an instrument ; but where the corre- 
spondence is small, several instruments may be used with the same 
wire* ; but of course two stations c«nnc>t be worked toircther, — 
one o^y can uae the telefrniph at a time. Where there is larjrer 
corresp4indence, separate wires and instruments aro used fur each 
station. An objection at present is that one instniment beinff dis- 
ordered, which IS not unfrequently the case, the whole set suffer. 

Where several instruments are nut on one set of wires, there is 
an advantaffc in sending a simultaticous mesaaf^e. Thus, in the 
case of the Queen's speech and prortqruin^ Parliament next year, 
it may be simultaneously communicated to sixty stations by one 
clerk in Lothbury ; and we may conceive the peritKl when a public 
functionary may simultaneously convey instantaneous instnicti<ms 
to a thousand subordinates, thus surpassing all that the printing- 
press has ever yet accomplished. Already, the superintendents of 
railways, seated in their London offices, can give general instruc- 
tions every morning to their statiuii-mastem attending In the 
telegraph-rooms. For most of the pnrpo*es of the subscriberH’- 
roums, the whole system of telegraphs put ill communication will 
allow of one message or list of prices or quotations being used fur 
all, which is a great ec»momy. Thus the price of shares at Man- 
chester, of cotton at Liverpo<»I, of sugar in Mincing-lane, or of 
com at M’akeficld, will be simultaneously announced all over the 
country. 

The hell, or alarum, may be considered at present an essential 
part of the telegraph system. By setting the alarum in action, 
notice la given to the telegraph clerk that a message U going to 
t>e sent. We question, however, whether the bell will in the future 
be necessary at large telegraph statituis, where clerks are on duty 
day and night, and the instruments, perhatis in constant use. At 
present, the alarum may be set in action from the telegraph wire, 
or a separate wire may used. The defect of the funner plan is, 
that it the clerk, on finishing his message, dues not leave his 
alamm in the circuit, the alanim cannot l»e set in artirm, and the 
only way to attract his attention is the chance of his seeing the 
neeillea working. Ah this contingeney virtually neutralizes the 
owe of the alarum, it is considered preferable to have a separate 
bell for the alanim. The alarum is a piece of clock-work, to he 
set in action by the connection or disconnection of two pieces of 
aoft iron, formed into a htTse-shoe magnet, and covered with a 
coil of fine copper wire insulated with silk or cotton. H'hen this 
horso-ahue is magneti'«ed, it attracts an armature of soft iron, 
which moves on an arbor, and lets loc»se a catch, which sets the 
clock-work in motion. Formerly, the magnet w.'ia made to art 
directly on the hammer of the hell. Lately, great improvements 
have been made in alarums by other inventors. 

The single needle telegraph is Munetimes used for railway pur- 
poses, where a limited number of signals is required ; but tor all 
others, the double needle is used, and the ditfenmee in price is not 
sufficient to justify the use of a less elTective instrument. .\«s 
however, in the case of the double needle instrument, accident 
may happen to <me of the wires, the clerks are taught the use of 
the single net^lle signals, so that conmiunicMtions niny still W 
earried on. This is the more necessary from the liability t4> 
disorder. M’'e may observe, that in case of injur)' to a particu- 
lar line of wires, as that on the old .Manchester and Bir- 
mingham Railway for in>>tanee, the communication with Man- 
chester could still W carried on by forming a circuit with Sheffield, 
Leeds, Liverpixd, or any other of the places remaining in connec- 
tion with it and the metntpolis. Unlesn all the wires round a t(»wn 
be disturbed, the communication cannot be stt»ppctl, so readily 
can A line of correspondence be funned ; and it is at present con- 
sidered of little im(>nrtanre to send a mesaage roumi by any dia. 
tance, aa no perceptible difference in speed or efficiency is found 
between a direct or a circuitous route in the transmission of elec- 
tric messages. Hitherto, all corres|Hmdcnce with Manchester has 
l»een sent cirruitmisly by Rugby, and over the Midland Railway. 
In a p«>liticjJ. and even in a commercial point of view, this fact is 
of Mime importance, as it guarantees the stability <if this nunte of 
communication. It is to be noted, lotwever, tlnit the Khu'tric 
Telegraph Company have hitherto w<»rked their messages hy relays, 
and this is the case on the South Eastern, which argues some de- 
fei't*. The company’s telegrnpli is a failure on the S^mth Devon 
line, and in the summit Tuunel on the Sheffield and Manchester 



railway. Nott and Gamble's telegraph has also failed in the Box 
Tunnel. 

The mr»de of transmitting mes sages hy telegraph has already 
been subjected to revolutions. tVhen the idea was put forward of 
spelling words, of course it was suggested that cnmhiiiations might 
he formed of signals standing for words. This was not, however, 
then found to wtirk well, and the competent author of the article 
on ele«*tric telegraphs, writing in “ M'eale's Pocket Book," in the 
end of the year !»46, says— “ ThU method has been fully tried, 
and has been relini(uished only upon a conviction of the greater 
certainty and eventual quickness of the literal communication." 
At the present moment, the company are again working by sig- 
nals or wunK and with great success, upon Mr. M'hishaw’s 
system. It will strike every one who has given hU attention to 
the subject, that each subject relating to shipjung, to the stock 
exchange', to produce markets — will have its own technical 
language, in the cognate businewa of shtirt-hnnd writing, called 
“ arbitraries,** and for which signs may !»e used as they are in 
Nhurt-haiid. The merit of Mr. M'hishaw’s system consists in 
its s|iecinl a]>plii-ation. while the failure of the previous at- 
tempts was in tlieir generalization. All successful ct»des of sig- 
iinls, irr telegraph rommiiiiications, have been special; and the 
same may be said of short-hand arbitraries. A Jaw short-hand- 
writer will find constantly recurring — ^ plaintiff, defendant, affi- 
davits plea," and a number of other terms which it would he a 
work «>f sii|»ererogatioti to write in full ; and so in each dejiartment ; 
but this has been left to systematization by (he individual rather 
than made a work of science. Sea sisals have been rendered very 
simple by their application to nautical purpiiwes though the at- 
tempts to apply them to more extended communications have 
fail^. 

In Mr. Whidi.'iw's system for the Electric Telegraph Company, a 
codeof Hignals is applied to eat'hclasa of communications. Thus there 
is a dale for shipping intelligence, a code for racing, a code fur share 
lists a code for corn-market prices forth. On the message 

being commenced, a signal i« maile what code is used, ho that the 
clerk who receives the message is prepared for the nature of the 
signals. As the number of signal* which can be made in a given 
time is limited, it i* evidently of great importance to economise 
time hy the luloption <»f arlntraries in*tead of spelling every word, 
letter for Ictler. Imied], if an expeilient of this kind were not 
adoptiul, it would be impossible to carry on the correspondence 
between the great towns. As it is it may be reasonably expected 
that liusiness w ill so far increase on tbe organization of the sys- 
tem, as to require the adoption of more than one line of telegraphs 
between the metropolis and such towns as Manchester and Gla»- 
gow. We may note here, tliat it will be curiouii to observe 
whether the number of telegraub messages will bear any corre- 
spondence with the number <»f post letter* sent to earn town. 
There can be no doubt, however, that to give accommodation to 
the public new companies will be formed, ms in other branches of 
enterprise. 

On a message being delivered In writing at the telegraph office, 
it is translated" into telegraph language, tranamitted by a tele- 
graph clerk, received by a telegraph clerk at the other end, re- 
translated there, and written out and given to a messenger fur 
delivery. Each message is accompanied by preliminary signals, to 
cidi the attention of the clerk to l»e addressed, and to si^ify to 
him the nature of the message, and the cinle ti» he used. 1( may 
readily be conceived that it is of great a*si*tauce to the clerk to 
know the class of message he is going to receive, as he t* thereby 
bettor prepared to understand its import. It is like a reporter iii 
tlie gallery of the House of Common* understanding (he speaker 
whom he is f<dli»wing, and which enable* him more fully to catch 
and express hi* meaning, than if the subject were uiifaniiliar to 
him. Ill time, no doubt, the telegraph clerk* will divide among 
themselves the labour of traiisniitting the several cla**e* of intelli- 
gence, and thi* will have a temleiicy to ensure greater accuracy 
and rapidity, in order to obtain more accurate delivery of a 
nie-*age, the compauy offer, on the payment of an advanced 
price, to have it repeated, so that there may be a security for 
Us lieing fully understood ; and thin i* necessary, as error* miisl be 
expected to creep in from frequent imperfection in the instru- 
ment*, from unintentional error on tbe uart of the sender, and 
fnim misinterjiretation on the part of the receiver. These 
kinds of message* will be peculiarly o|Mfii to tlu»e ‘'equivoques," 
now known a* “errors of the pre**," in printing, where the 
insertion of one wrong letter altet* the whole meaning of a 
word or sentence. ^V’e may be p^epar«^d, thereAire, for letter* 
addressed to the great Connor of the age, headed, “Shameful .Mis- 
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manaf^ment of the Electric Telejfraph Compenv* “Shameful 
OpOTeeBion," “Shameful NetflMjenco,** *• Shameful Monopoly,“ and 
au forth, in which the real or fictitious conwpondent'4 declare the 
dreadful iufferiupt to which they have Wen e*p«»ed by the errore 
and delaya of the telegraph clerks — how “ owl* were orderetl ft»r 
dinner, instead of “ fowls,"— “ pigeon " for “ wid«e«fu" “ veal " for 
“teal/ “cals" for “skates," •*»wi|>e«" for “ siiii)es," and many 
sundry <rri*fva^>f*»S which could m»t be comjtlaineil al>out hitherto, 
an there were no tele^nph offices to be Iwlaboured by the qucruhois, 
ditfatUfied, and inconsiderate. The tcleKTiiph ifrievanee will he a 
safety-valve to the railways, for the former will s<i i>ccupy the 
TimtM and /'uncA, as to leave no r«»om for the last case of iieiflert 
by Mr. Hudson, or the last instance of beintr hve minutes l»ehind 
time on the Eastern Counties. When telegraphs come to he 
ahuced as well as railways, it w ill be a sifin that they have done 
aome service, and have meriteii well of the public. 

The lowest char^ for the delivery of a message at present is 
half-a-crown, for which thirty words are sent thirty miles — though 
it is to be hoped for the public accommodati«Ni that the prices will 
he reduced. The charire increases, of course, in the double ratio 
of the number of words and number of miles. In many cases, the 
dbarjre will nut be ffteatly above that which was made a few year* 
for general ikihI letters for mercmitilc purpiMes; and, indeed, 
merchants will nave been relieved from the char»fe of )M»*taire, 
to #:ive them a revenue for teletfr.aph purposes. If there are any 
who doubt that the mercantile classes will be ready to avail them- 
selves of the telegraph, they should be put in mind of the large 
sums formerly disbursed fur postage, and, indeed, of the large sums 
still disbursed for Indian and foreign postage. 

The Electric Telegraph (.'ompany, as a matter of necessity, give 
notice, that they do not hold themselvea responsible for the speed 
with which the messages are transmitted, nor for delay c-atiwed by ' 
the state of the weather or apparatus. At present, the slate of 
the weather often affects the rate of working of the machines, 
and sometimes to a serious extent. 

The rate at which messages can be transmitted is rather lower 
than might be anticipated, and this arises from using the needle 
telegraph. It is found that about six words a minute is as much 
an can be practically telegraphed at present, the words being 
spelled literally. The last Queen's Speech was sent seven w'ords 
a-mlnute. By using the coaxes, lunger messages can of course be 
sent. The number of words which can be written by short-hand 
in a minute i* seventy; the number of words which can be read 
rapidly in one minute is ^0. I'he number of characters passed hy 
i'rufessur Morse is 117 as a maximum, 99 as an average. U'e may 
be prepared fur the much greater rapidity of the electric telegraph 
in other hands. Mr. Bain promises, in the cuurwe of time, 1,000 
ciiaracter* : hut the present rate of speed is ample for all present 
purposes, thougfi we liave that faith in the extensiim of telegraph 
business, that we believe it mu^t be shurtly increased. By using 
well-trained clerks at the chief stations, and by fret^ucntly relieve 
ing them, the utmost use will he made of the telegraphs ; and they I 
are likely to be worked night and day. For many classes of cor- 
reuiHmdence, all the words must he spelled, and no arhitraries or 
cMKies can be used ; but still a large mass of correspondence will 
admit of proiilable abridgment. Prnfe*sor .Morse, and many tele- 
graphers, undertake to «lo a much greater numlK'r of word<< than 
those assigned by us as the present rate in England ; but what one 
individual can do in an isolated case, is very different from the 
working of a miscellaneous correspondence, thnnigh a public office. 

That the undertaking will turn out productive, wo have no 
rnamier of doubt, because, in many cases, the company have not 
the property of the lines, which belong to the railways, hut work 
them at a toll, while the revenue to be received must lie rer)* 
great. A line between two principal stations will yield five thou- 
sand a-year; and as the outgoings are chiefiy in clerks, it will be 
seen that there must be a large surplus to pay the wear and tear 
i»f instruments, the cost of management and su]>erintendence ; and 
after yielding a toll to the railway companies, afford a ver)' hand- 
w>me return to the Electric Telegraph 6'ompany for all the capital 
they may be called upon to employ. They enjoy, to<i, the advan- 
tage <»f a ready-money btisinens. A thousand a-year would, how- 
ever, yield a dividend. At present the company have nut wires 
enoug)i for the public business, and great complaint* are made of 
the delay. 

The length of line laid down by the Electric Telegraph Company, 
or in progresM, ia now, we believe, about miles; and the fol- 
lowing is a list of telegraphs, with the date wheu laid down, and 
the length of line, though the materials from which we have com- 
piled it arc imperfect. It will, however, in some degree, lervc to 
aiiow the progress of the system 









Mile* 


1K39 Great M'estern 


... London to Slough 


19 


1M42 


Rlackwall 


4 


1S44 


N'aeniouth and Norwich 


... 


20 


1844 South-Western 


... London to Stmthamp- 








t4)ll 


99 


„ 


Eastern (.'ounties 


... Colchester line 


41 


»» 


M ... 


... Cambridge do. 


88 




r» 


... Hertford branch do. 


7 






... Ely and Peterltoruugh 


29 


,, 




... Thames Junction 


3 


It 


South-Eastern ... ... 


... Litiidon to Dover 


88 


♦t 


,1 ... ... 


... Ramsgate line 


SO 


♦» 


w 


... Margate do. 


4 




„ ... 


... Maidstone do. 


10 


1846 


t» ••• ••• 


... Tunbridge and Tun- 





l>»t7 

IHtj Norfolk Railway 

i»t; 

1816 Midland Counties 



York aud North-MidUiid 

Hull and Selby 
Yurk and Newcavtle ... 



IKto Sheffield and Manchester 
lHt6 S^iuth Devon ... ... 



bridge U'ells 6 

... Brickluyers' Arms line 6 
... Deal do. 9 

... Norwich and Brandon 38 
... Lowestoft line 10 

... llereliam do. 13 

... Rugby and Derby 49 
... Birmingham ^ Derby 41 
... Derby to Normanton 73 
... Nottingham and Lin- 
coln 41 

... Sheffield line 6 

... S3 

... York & Scarborough 43 
40 

... 84 

... Durham line S 

... Sunderland do. 4 

... Shields do. H 

... Richmond do. 9 

... Summit Tunnel 3 



lHt4 Ltmdun, Brighton, and South , . ^ * 

Ouiat ' London and Croydon 



1846 Preston and Wyre Preston & Fleetwood 20 

„ Eastern Union 17 

„ London and North->Ye*tern... Wolverton and Peter- 
borough 

1847 Midland ... Syaton and Peterboro' 

,, Leeds and Bradford 

„ Manchester and Leeds 

York and North-Midland ... Hull and Burlington 
„ Newcastle and Berwick 
,, South Devon Extension ... 

„ London and North-M'estern... London and Rugby 
„ „ ... Rugby to Newton 

,, H ••• Liverpool and Man- 

chester 

n t. ••• Crewe to Chester 



Syston and Peterboro' 40 
U 
61 

Hull and Burlington 27 



Southampton and Dorchester... 

.Midland 

K4linburgh and (tlaagow 



Bristol Birmingham 90| 

46 



„ r.4iinhurgn ana itiaagow ... 46 

The length of line laid down previously to 1844, was not more 
than 44 ; in that year, about 400 miles ; iii'lKtO, 600 miles ; and in 
1847, 1,100 miles. The total dune and in hand i* above 2,300 
miles. 



The towns to which communication will be made are above 
aixty, including l.ondon, Manchester, tUasgow, Idverp^KiI, Edin- 
burgh, Leeds, Sheffield, Binninglmm, Bristol, Newcastle, Hull, 
4Yolverliampton, Wukefield, Derby, Leicester, Nors»ich, Notting- 
h.am, Portsmouth, Northampton, Bradford, Coventry, Dover, 
Canterbury. Halifax, Rochdale, .MaitUtune, Smtlminptun, Glou- 
cester, ('heltcnham, Yarmouth, Cambridge, Colchester, Ipswich, 
York, Darlington, Margate, Stafford, Banislev, Hertford, Kama- 
^te, Deal, Volkestone, Rotherham, ‘runbridge, 4Yinrhester, 
Ihjrchpster, Peterlmrough, Huntingdon, Chesterfield, VYisbeach, 
Luwestoff, ClielmsfonC Berwick. Scarlm rough, Burlington, Stam- 
ford, and St. Ives. M’itli Bristol, the communication is rirruitou* 
round by Birmingham and Gloucester, as the (freat-^Yestc^n, 
althou^ first in tlie field with the Slough line, have neglected to 
apply the telegraph thruughimt, which seems to arise from dia- 
satisfaction witli the neeille telegraph, for they have allowed par- 
tial applications of two other systems. Every town in the country 
having above one hundred thousand people, is brought into com- 
munication with the metropolis; and tW only great town* still 
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uRoiippUetl Plymouth, Chathnm, Prf^too, Exeter, Bnth, 
Brip htun, and Oxfurd. The number of fihire town« hruiiplit into 
eonnertiun is near tliirtv ; alt the chief aeaporta and seats uf 
manufactures »pd several waterinp-plares. 

Besides the places already enumerated, manv cunsiderable towns 
nui be sen'ed, beinp alrea<ly placed un the line uf teletn*aph, ns 
\Voree^1er, Sunderland, St<»ckpi»rt, Kinpxtoii, Lichfield, Tiinhridpe 
Wells Ptxde, Croydon, WatAinL Maldmi, Droitwich, Thctford, 
Beverley, Braintree, Ashford, Newark, Alnwick, Dunbar, Louph- 
borouph, Crewe, M'olverton, Leiphton Kuz^a^d, Driffield, Reipate, 
Homf(»rd, Bishops Sturt ford, Thirsk, Northallerton, Market M’eiph- 
tun, $ic. In fact, within a very short period, the company will be 
able to supply the prices uf above a hundred market towns, if 
wires enouph are laid down. 

In the Ignited States, New York, Philadelphia, B^iston, Balti- 
more, Washinpton, Albany, Newhaven, and Hartford, have the 
means of intercommunication, and a line of a thousand miles long 
runs t«i Quebec. 

With repard to submarine telepraphs their practicability is indis- 
putable. The preat eaaay will he the line between Dover and ('alais, 
when the two preat cities of western Euro|>e will have iiwlnnt 
parlev. Already the money markets of the two syrapathLse, the 
capitalists of the twt» cities are iHoiml np with each other, and it is 
to be honied these ties will be drawn closer, and the peace of the 
two preat nations be maintaineil. A continuous line between 
London and V’ieuna is talked off as in progress; at any rate, we 
shall anon have, by a telepraphic communication with Marseilles or 
Trieste, the means of abridpinp our Ea»t Indian correspondence. 
The value of such correspondence to the London houses enpaped 
iu East India business ana ex|>ectiup remittances would have been 
rery great durinp the late crisis. 

If the steamboat threatens us with prrater hazard of invasion 
duriop any future war. the telepraph comes in p<»od time to roun- 
tenct any unfavourable influence, hy pivinp us instant intellipence 
of anv danger to our c«iasts, and allow inp of immediate, and as it 
may be called, personal commonicatiun lietween the statesmen of 
England and France, ao na to allow nepociiitions for ]>encc to he 
c-arried on with more rapidity than hy mean of envoys. 

Tu the Admiralty the elet'trir telepraph olfers the means of 
sopersedinp the cumbrous semaphore, and of rapid intercourse with 
the naval stations. We consider the Admiralty greatly Mnmeahle 
in not havinp iwioner availed themselves of tfu* system, after the 
Buccewi of the Slouph ex)>enment. As it is, they Have only a line 
tu Gosmirt. There is none to Plymouth, C'bathani, Sheerness, 
or Milford. M'e do not see why a submarine telepraph should not 
be carrieil out to the anchorape at SpitluMd, so as to allow of 
readier correspondence with the admiral or officers afloat. It is 
no testimony in favour of povernment maiiapement in Eiiplaiid and 
France that the clumsy semaphores, usele<w at nipht and in a fop, 
and useable only for a fifth of the rear, should have been so lonp 
persisted in ; but we entertain no «ioubt that so soon as the electric 
telepraph system U fully applietl for public service, the povern- 
ments will iWrome candidates fur takiiip its control into their own 
hands interfering with it as they ha\ e with the railw ays. 

A submarine telegraph which will he of great use will be betw een 
England and Ireland, and nothing hut the want of energy of the 
government prevents them from applying it tn the present crisis 
when it will be a means uf ecuiioniismg money, and most probably 
uf saving human life, iiuch a telegraph is properly a g<ivernment 
uxperimetit, and not a commercial experiment ; and for that reason 
it is nut likely to be done until it cannot he put off any longer, and 
when done to be badly done. 

It is to be rememfiered that the telegraphic establishment will 
be a new post-office, operating almost instantaneously, and with 
this advantage — that iioitead of the whole busineiw heiiig restricted 
to one fixed time, or to two AxhI times, cmmnniiicntion will he 
made at the moment desired by day or n'ght. The way in which 
such an estahlishment must operate on society must )>e most hene- 
fieial. All those interested iii markets, whether helunging to the 
agricultural interest or the mercantile interest, will, in every part 
« the kingdom, wherexer they may he, know the state of all the 
marketii open williiu a few minutes of operations being effected, 
while they will have the means of making purchases <»r sales hun- 
dreds uf inileH off, whereby trunsactioiis will )»e much cpiickened, 
and a general and uniform rateof prices will he establi*>lie<l through- 
out the countr)’. The charge fur sultacription is only two guineas 
yearly, and the subscriber, wherever he may be, baa admission 
to the sulmrriplioii rm»mw, in which are posted the shipping 
lists, the share li»ts from the London and provincial share ex- 
changes, the prices current, the prices of corn, live sUa-k, and pris- 
dttce, and every event of public or uiorcantile interest. No one con- 



cerned in any busineiH can well avoid this payment, for it will in 
the end become de facto a tax, fur no one will dare to be plare<l 
under a disadvantage to hta neighbour. It will be as oommun as 
to read the newspapers. 

It will readily be seen that even the man of pleasure cannot 
escape contributing to the revenues of the telegraph company. Cur 
political intelligence and sporting intelligence will l>e recorded, 
and wherex er he may wander he will always have access to in- 
formation. On going into the telegragh station he will see the state 
of bets atTatteraall's. and regulate his own proceedings accordingly, 
or learn who is the winner at Epsom or Newmarket. During the 
late general election, had the system been in full w ork, iutelligemw' 
w ould have been sent of the state of the poll from edxty boroughs 
and thirty places of county elections, which are now telegraph 
stations. A parliamentary division will be known within a few 
miimtea all over the country, and the faction which triumphs or 
which falls at St. Stephens will within a brief period he brouglit 
under the comment of thousands of its supporters or opiKinents. 
Now the divisions are telegraphed to Liverpool and Manchester, 
and posted in the moms. 

The sending uf private messages must be most various in its in- 
fluence, and the efl^ect of time and experience only can enable its 
bearing tu be fully appreciated. New modes uf doing business will 
spring up, new branches of husiness w ill be created. Mime perhaps 
be supers^ed, hut that the result will be beneflrial on the whoV 
no reasoning man can doubt. At'hoever has a sick relative at a 
distance, in the hourly peril of death, with life quivering tm a 
breath, in all the agfiny of huiH" and fear, will know the x alue of an 
establishment which can give him frequent and immediate intelli- 
gence of the state of one whom he holds dear. ARer this example 
it is of little moment to picture the many wax's in which persoiuil 
interest will seek gratification in a correspondence which extends 
the power of wealth and enterprise, and widens their sphere of ac- 
tion. A Rothschild, a Goldsmid. or a Baring, may rule hy agents 
in London, in Paris, in .Madrid, and in Lislatn at once; hut hence- 
forth their most distant affairs will be under their own guiihmce, 
and their personal influence will be made to act in cities they have 
never entered, and with men they have never seen. The couflden- 
tial agent or the junior partner will be a zero, and the riieans of 
safely conducting an available o|»eratioii will no longer be limited 
by the necessity of intrusting it to a sulK>rdinatf, Indeed it is im- 
possible to contemplate, without excitement, the new world which 
IS as it were opening before us, and to wliich the effects of railway 
and steamship intercourse, great as they are, are as nothing. 

To the press the electric telegraph will he a new arm of power: 
the money which is now spent in nurses and expresses will be ap- 
propriated in a large proportion to keeping up a greater imniber of 
agents and corresponaence. It may appear at flrst sight that the 
telegraph rooms by affording so much intelligence will be curtailing 
the sphere of the newspapers but they will only be interfering 
with them in some departments to give them greater facilities in 
others. The Electric Telegraph Company may announce that the 
mail steamer has brought to Liverpool the American president’s 
speech, and its purport, but the special edition of the Time* must 
give its words sent up by telegraph. Country meetings of Lnv 

t uirtance will be sent up by telegraph, and it is not imposaible tliat 
lefore long such arrangements may be made as to allow of the re- 
porter’s notes being used for telegraphic transmission. The differ- 
ence in the number of si^ns between long-hand and short-hand 
(discarding most of the arbitriiries), is as to 170, or nearly as 6 
to 3; this gives a saving in favour of short-hand of two-thirds, and 
allows five hours’ work to he done in three, for it is to l>e idtservcd 
in telegraphic rommunication, the great object is to economise t)i» 
time used at the telegraph. The short-hand system was tried on 
the South-Western and found to answer. 

It seems hv no means improhahle that an influence will he ex- 
erted on the Jurisprudence and pedirp of the country hy the tele- 
graph system. Perhaps we ought to say that it has already done 
HO. The arrest of Tawell, the qutiker, for iminler, and the arrest 
of m many other criminals has given a greater effictem*)* to the 
law ; the respite and afterwurds execution of the c«»nvict lit Maid- 
stone, show the ready meatiH of commuiiicution with the central 
authorities. But though a telegraphic mesaage may be a sufficient 
authority to arrest for felony, ti will be necessary to prux'ide nume 
new procoss to make this estHblisbment available in eases of ini^ 
demeanour, and in the end it is likely to l>e spplieil in civil ca*u% 
in which already it is calculated to quicken many stage-* of pro- 
ceeding. It may hereafter not he uncommon to have a witni^s at 
Eflinbtirgh examined hy telegraph during a trial at Westminster 
Hall, and other evidence besought fur live hundred miles off. It 
may cease to be necessary to bring up a prisoner to the supx'rior 
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courts on ordinar}' applications, when a correapondence may be 
made with him at any niittance. 

As a meana of railway administration the electric toleffraph has 
proved its efficacy, and it is impuasible to conduct single lines pro- 
perly aitbout it. Already the convenience to paseenjrcm has been 
eery jrreat, and that to tho companies cannot l>e undervalued, ft 
extends the superviaion of the central authorities, and allows the 
moat effective action to take place on every emergency, whether of 
accident or otherwise. Lately, some half-dozen gentlemen were on | 
business at a minor station on the Eastern Counties line, and being , 
desirmiB of proceeding early to Cambridge, they made application 
to stop the next train, which would otherwise hare paaaed the stu- 
tion. The message was paiMod to the superintendent at Shoreditch, 
leave granted, and within half an hour the gentlemen were on their 
way to Cambridge, where it was of great importance they should 
arrive early, A lesser case, which happened on the South Eastern 
a month or two ago, may be worth notice. An old woman pri>ceed- 
ing from Minster to Tunbridge, or some intermwliate station, after 
paying her second-class fare, in her hurry left her money on the 
counter. On arriving at Caiiterbun* she found out her loss and 
wished to return to .Nfinster, but the supcrinteiulent persuaded her , 
t4i go on, in the hope that she might be able to learn sometliing of 
it at Ashford. On her arrival there she was told that the money 
had been found on the counter at .Minster to the amount she de- ' 
scribed, and at the next station the sum was handed to lier; but 
though glad to receive the money, she could not repress her fears i 
that the railway officers to whom she was imlcbtea had dealings 
with the powers of evil. In the United States it is said that a 
marriage was contracted by railway lietween two parties hundreds 
of miles apart. Under the law of Scotland a telegraph marriage 
might, we iielieve, legally take place. Telegraph clerks are some- 
times however able to help themtielves, and a case lately occurred 
of a superintendent, having to convey to a branch hank n<4ice of 
stoppage, drawing out bis own balance before he delivered the no- 
tice. 

In the progress of such an invention, and in iu greater economy, 
its application must be I’ery extensive. In the last scssiou a tele- 
grapn was worked between the House of Commons and the com- 
mittee moms, and it is evident that it can be usefully employed in 
btrge offices and factories, where in time the telegraph wire will be 
as extended as the bellwire. The greater the exteiiwon the greater 
the prospect of improvement ami economy to the public, and we 
can only wish, though we scarcely hope, that a system so valuable 
will be received in a favourable apirit on the part of the public, 
and meet with a greater degree of encouragement than is usually 
afforded to new inventions. 



ON THE LAP AND LEAD OF THE SLIDE VALVE. 

The slide valve is that part of a steam engine which causes the 
motion of the piston to be reciprocating. It is made to slide upon 
a smooth surface, called the cylinder face, in which there are three 
openings to as many pi}>es or passages: two for the admission 
of steam to the cylinder, above and below the piston, alternatelv; 
while the use of tne third is to convey awav the waste steam. The 
first two are, therefore, termed the induction <ir steam ports, and 
the remainiug one the eduction or exhaustion port. 

The slide is enclosed in a steam-tight case, called the slide- 
jacket ; and motion is communicated to it by means of a rod work- 
ing through a stuffing-box. 

Tho steam from the boiler first enters the jacket, and thence 
paases into the cylinder, through either steam port, according to 
the po>(ition of the slide, which is so contrived that steam cannot 
pass from the jacket to the cylinder through both steam ports at 
the same time, or through the eduction port at any time. 

Case 1. — When a Slide has keitheb Lead ok Lap. 

Fig. 1 represents the cylinder face for a Murray slide** without 
lap; a and 6 being the induction porta, and e the eduction. 

Figs). 9, 3, and 4, are similar sections of the nosle, showing the 
slide in its central and two extreme positions. It occupies the 
mid-position, fig. S, when the piston is ut either extremity of its 
stroke ; the extreme position, fig, .3, when the piston is at lialf- 
sCroke in its descent; and that sliown in fig. 4 , when the piston is 
at half-stroke in its ascent. 

When a slide has no lap, the width of its facing, at /and g (fig. 



2), equals that of the steam ports; the lap being any additional 
Midth whereby those porta are overlapped. 




r\t. I. Fi». 5. 



Flir. a. 
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That the waste steam may have unobstructed egresa. the exhaoa- 
tion port c must be made of no Icmh width than the >>team ports; 
and, for the aame reason, the bars d ami e should ourespond with 
the sli«le face at / an«l g. The three ports, together with the bars 
between and beyond them, are therefore drawn of equal width ; 
the total length of the slide being equal to the distance between 
the steam sides of the steam jMirts. 

The distance through whicii the slide moves, in passing from one 
extreme position to the other, is called iU/mtW/ which, in this 
cose, equals ftricr the ftorl 

MTien the motion of a slide is produced hy means of an eccen- 
tric, keyed to the cntiik shaft and revolving with it, the relative 
positions of the pist«in and slide depend upon the relative positions 
of the crank and eccentric. 



Demonstration. 

Let ah, diagram 1, represent the 
crank ; then b being the crank- 
pin, and a the centre of motion, 
the larger circle represents the 
orbit of the crank, and its diame- 
ter b e the stroke of the piston. 
8itpjtosing the cylinder to be an 
upright one, haVing the crank- 
shaft imme<liatelv a^ve or below 
it, the connection between the 
piston-rod and crank being merely 
a connecting-rod, w ithout the in- 
tervention of a beam, it is evident 
that when the position of the emuk 
is ab, the piston will be at the top of the cylinder, and at the bot- 
tom when its position isac. The relative positions of the crank 
and piston, at any point of the stroke between the two extremea, 
depend upon the length of the connecting-rod : for the present, 
however, let us suppose the connecting-rod to W ofinfiiiite length, 
and therefore always acting ujM>n the crank in parallel lines, mo 
that when the crank’ is at rf, e will be the apparent jH»sition of the 
piston, and / the same when the crank is at ; the piston being 
represented bv the sine of the arc descrilied by the crank from 
either <»f the points b and c, in the direction of the arrow. 

The diameter A », of the inner circle of the diagram, represents 
the travel of the slide, and its radius the eccentricity of the eccen- 
tric; or, regarding the eccentric as a crank, the mdius may be said 
to represent that crank, as a 6 represents the main crank. The 
travel of a slide, without lap, being equal to twice the l»<*rt, the 
two steam porta are represented hy the snares a A and ai, but 
tratiK{>o«ed, a i l>eing the passage to the top of the cylinder, and a A 
that to the bottom. 

Supposing the piston to be at A (the top of the cylinder), the 
position of the slide will be that shown in fig. 9, the direction of 
ita motion being downward, wj that the jKirt a (same figure), or a i 
in the diagram, may be gradually ononeil for the admission of steam 
above the piston, until the piston has arrived at balf-stnike, when 
it will be fully o|>en, as shown in fig. 3. The direction of the 
slide's motion is then reversed, so that when the piston has com- 
pleted Its descent, the port 6, figs, | to i, or a A in the diagram, 
will begin to open fur the admission of steam beneath it, and ex- 
naustiun will commence from above it thniugh the porta, ora f. 
and exhaustion port r, the slide being again brimght into its central 
position, fig. 9. 

Now the slide being at half-stroke, when tho piston is at either 
extremity of its stroke, if we make ab the position of the crank, 
ak will be that of the eccentric; and the axis of the crank being 
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likewise that of the eccentric, they must necessarily revolve to 
equal times, and always at the naine diKtauce apart ; therefore, 
when the rmnk has reached the point d (supposing it to move in 
the direction of the arrow) the eccentric will have advanced to 
and eJ and / m represent the positions uf the piston and slide re- 
spectively ; showinft, that when the piston has descended to e, the 
steam port a i in the diagram, or a 1 to i, will be open to the 
extent a m. Ajrain, — when the crank is at r^ and the piston conse- 
quently at half-stroke, a i will be the position of the ect'enthc, the 
port < 1 » bein^r fully open, and the slide occupying the extreme posi- 
tion shown in htr. 3. The direction of the slide's motion is now 
reversed, and the port U a^pun frradually covered by the slide face 
until the positions of the crank and eccentric are a e and a o, when 
the piston w ill have completed its descent, and the port a i will be 
completely closed, the slide being again brought into its central ' 
position, hg. 9. 'fhc opposite steam port ah now hegins to open 
for the admission of steam, and the direction uf the piston’s motion 
is reversed ; the port continues to open until the crank and eccen- 
tric reach the {Kiiiits p and A, when the piston will again be at half- 
stroke, and the slide in its extreme position, hg. 4. MeJinwhile, 
exhaustion from above the piston has been taking place, to the same ' 
extent, through the port oi. Finally, — the piston having aim- 
pleted its ascent, the slide again occupies its original position, fig. 9, | 
and, its course being downward, steam is again admitted into the 
cylinder, through the port a ; the piston then begins to descend, 
and, at tlie same instant, exhaustion ceases from above, and com- 
mences from below it, through the port h. 

It is sometimes urged against the use of the eccentric, as a means > 
of actuating the slide, that the steam ports are opened and rloiied 
loo slowly ; but it must he remember^ that the piston does nut 
move at a uniform velocity, as the crank does ; for example, while 
the crank describes the arc 6 d, the piston descends only from b to 
«, the versed sine of that arc ; and its velocity is gradually increaed 
as it approaches the middle of its stroke, where it is greatest, I 
being equal to that of the crank. Again, — as the piston approaches 
the end of its stroke, its velocity is diminished in the same ratio as | 
that in which it had previously increased, until the completion of 
its stroke, where it remains stationary during the small spare of 
time in w-hich the direction of its motion is reversed. 

Now, it must be obvious that less steam is required to impel the 
piston at a slow rate than at a rapid one ; and n glance at diaaram 1 
shows that the steam admitted into the cylinder, when the slide is 
actuated hy an eccentric, is at all times pr«)portioiie<l to the velocity 
of the piston, the port being least open when the piston is near the 
end of its stroke, and fully open when it is at half-stroke. I 

4Vhen an eccentric, instead of l»eing set, as in the prece<iing case, 
so that the steam port shall only begin to open when the piston 
commences its stroke, is so placed that the port shall be u{icn to 
some extent prior to the commencement of the stroke, the width 
of that opening is termed 

Tax Li:ad, | 

Tlie non-use of lea<l is diMidvantageous, chiefly because at the j 
oommencement of every stroke, the steam has to contend with the ' 
whole force of that which had impelleil the piston during its pre- 
vious stroke. But, besides obviating that diMidvantage, the tend 
is of essential service in locomotive engines, ^ where it is found 
ne c esaary|t 4 j let the steam on to the opprMiite side of the piston 
before tlie end of its stroke, in order to bring it up gradually to a 
flop, and diminish the violent jerk that is rauseil hy its motion 
being changed «» ver)* rapidly as five times in a second. The steam 
let into the end of a evHuder before the pi'tton arrive* at it, act# 
as a apring cushion to assist in changing lU motion \ and if it were 
not applied, the piston could not be kept tight upon the piston- 
rod."— Diwcr»/rfio« of Stfpttrnton a LoconnAivr Engine^ ** Trtdyoldf 
Casr 9 . — Whk-v a Sliok has Lf.ad without Lap. 

Let n h, diagram 9. represent the 
stroke of the piston ; cd tfie travel of 
the slide ; aim r/the trad ; then, sup- 
piising the piston to be at the tiip of 
the cylinder, ea is the position of the 
crank, and ag that of the eccentric. 
Following the course of the crank, in 
the direction of the arrow, we find 
the port ed fully o|>en, not, as in the 
former case, when the piston is at 
half-stroke, hut when it has desceiuled 
to the point A, — the arc a i, desrrilHil 
by the crank, being equal to the arc g d, 
described hy llie eccentric. Again,— 
we find the port re-closed when the 
which pui;.t exhaustion commences i 







baa descended to T, at 



from above the piston through e and ateam entera below it through 
I ec, for the return atroke, at the commencement of which the port 
ec is open to the extent ttl (equal toe/) for the admission of 
steam, while e d is open to the same extent for exhaustion. 

It is to l>e remarked, that the amount of tmd is necessarily very 
limited in practice, its tendency being to arrest the progresa of tlw? 
piston befitre the completion of its stroke. The greatest possible 
amount of lead equals half the travel of the slide, 'fbe eccentric 
would in that case be set diametrically opposite to its first position, 
which would have the effect uf reversing the direction of the pis- 
ton's motion. 

In the cBJie of a slide having lead without lap, the distance of a 
piston fnim the end of its stroke, when the lead produces its effect. 
Is proportional to the lead as the versed sine of an arc is to its 
sine, supposing the radii of the crank and eccentric to be equal. 
Dtmanttrution. 

Let a A. diagram 3, represent both the 
travel of the slide and the piston's 
stroke; then ca and cb represent the 
steam ports. And let cd represent the 
lead; then ca and ct represent the 
rmnk and eccentric, the pisUiii being at 
the top of the cylinder. Now, steam 
w ill enter the cylinder, below the piston, 
when the eccentric is at/ and the crank 
at g; for the arcs aeg^ and cA/ are 
equal. A|^n, — the arc ^ A is equal U> 
Ac; therefore, ig is equal to Ac, and t A 
to k A. Now, A e is the sine of the arc A f, and A A (equal to i 6 ) is 
its versed sine : hence 

Rulk I . — To find the dietanre of the piabm from the end of it* 
s^roAr, irAca the trad produee* it* ^ect 

Ihvide the lead by the width of the steam port, both in inchea, 
and roll the quotient sine; multiply ita correspomliiig versed sine, 
found in the table, by half the stroke, and the product will be the 
distance of the piston from the end of its stroke,' when steam is 
admitted for the return stroke, and exhaustion commetires. Or, 

Ri’li] II.— To find the trad, Vte dietance qf the piston from the end 
of it* Hrvke beii^g girrn : — 

Divide the distance in inches by half the stroke in inches, and 
call the quotient versed sine; multiply its corresponding sine by 
the width uf steam port, and the product will be tue lead. 

E^fimpte 1. — The stroke of a piston is 4A inches ; width uf steam 
port ^ inches ; and lead ^ inch : required the distance of the pis- 
ton from the end of its stroke, when exhaustion commences. 

Here, ‘5 - 7 - 9*4 = "9 = sine ; and versed sine of sine "9 *0909. 

'fhen, *0909 X 94 = -4bi8 inches. 

Erftmfiie 9. — The stroke of a piston U 48 inches ; width of steam 
port 9*j inches; and distance ot piston from the end of iU stroke, 
when exhau-ition commences, *4848 inches: required the lead. 

Here, *4848 94 = U909 == versM sine; 

and Mine of vented sine *0909 — *9. 

'I'Jieri, *9 X 9-4 = *4 x= lead. 

>Vhen the lead of a slide is equal to the width of steam port 
multiplied by any niimlier in the first column of the following 
table, tlie distance uf the piston from the end of its stroke, when 
steam is admitted on the exhaust-side, will be equal to half tlie 
stn»ke multiplied by the corresponding number of the second 
column. Or, if the distance of the piston from the cud of its 
stroke, when steam is admitteil on the exhaust-side, be equal to 
half the stroke multiplied hy any number in the second column, 
the width of steam port iniiltiulieil by the corresponding number 
of the first column etjuaU the lead. 
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The Lap, 

A slide is sAid to h»ve lop when the width of Us face is tp^Bter 
than that of the Hte»m |Hirt«, the porta bein(? thereby overlapped. 

in 7. 

It U to be remarked that slides should have some degree of lap 
on both the steam and exhaustion sidea of the passage^ beeause, 
although in theory' an aperture may he said to he compfetely closed 
when covered by & bar of similar width, yet, in the construction of 
a slide without lap, wc cannot insure suck accuracy of ^ as to 
preclude the piNsihility of Eteum entering or leaving both steam 
|H)rts at the same time. 

Lap on the steam side has the effect of cutting off the steam 
from the cylinder, by closing the port before the completion of the 
stroke, the remainder of the stroke being effected by tbe expansion 
of the steam already admltteil. 

DenumttTfition. 

Cask 3. — Wfiex a Slii»e has Lap on tub Steam bidp,, 
WITHOUT Lkad. 

Let a b and 6e, diagram 4, represent the lap at both ends of the 
slide; and let ttd and ce represent the two steam ports; then de 
will represent the travel of the slide, which, in tnia cose, equals 
twice tne steam port, pluB twice the lap. 

t>lafrun 4, 




f^upposing de also to represent the stroke of the piston, and that i 
the piston is on the top stroke, then bd and b/ are the respective [ 
IKtsitiona of the crank and eccentric; for the slide, instead of occu- | 
pying its central position, when the uiston is at the end of ita I 
strolce (aa in Case 1), must be set in anvance of that position to 
the extent of the lap. that steam may enter the cylinder when the , 
piston begins to move. (See fig. 6.) 




Fir 4- 



Fir «. Flu, F 



UTien the eccentric has advanced from /toe, the crunk will 
have reached the point g ; the piston is therefore at a when the 
jMirt ce is fully open, the slide being then in the position fig. 6. 



Again, — when the eccentric ha* reached the point A, the port e • 
will be re-ehtsed (fig. 4), and i will be the position of the piston; 
therefore, the dij»tance of the piston from the enil of its stroke, 
when the steam U cut off, is proportioned to the whole itnike, as 
I e is to de. 

^Vheii the eccentric arrives at A, the slide will ocnjpy it* central 
position (fig, 7), and the piston will be at m. where* exhaustion 
commences from above it ; but steam is not admitted below it, for 
the return stroke, until the eccentric has reached the point «, 
where the port ad begins to open, the position of the slide at that 
moment being that sh<»wn in ng. k. 

4Vhen the eccentric arriven at d, the port will be fully open, the 
slide being then in its extreme position, fig. 9; and it will be re- 
rl(»sed when the eccentric arrives at g, and the piston at where 
the steam is cut off, the position of the slide Wing again that shown 
in fig. 8. Again, — when the et'centric readies the point r, exhaus- 
tion ceases from above the piston, which in then at #, and com- 
mences from below it, the slide being then In Ita central position, 
fig. 7, and moving downward. Finally, — the crank having arrived 
at d, and the eccentric at /, the piston will have completed It4 
ascent, and the slide will occupy tne position fig. 5, as at starting. 

The steam was shown to be cut off when the piatim had di^ 
Bcended fn>m d to i, the enmk having described tlie arc dg «, and 
the eccentric the orc/eA. Now, di i» the versed sine <»f dp «, and 
ec is the versed sine of half /e A; and dgu and/cA are equal 
arcs. Hence 

Rule 1 1 1.— To find at vhat part qf the stroke steam icid be eui off 
\rilh a gifen amount qf lop:— 

Divide tbe width of Mteam port, by itself, plus the lap, and call 
the quotient verMfd sine. Find its corresponding arc in degrees 
and minutes, ami cull it arc the first. If arc the first be less than 
45 degrees, multiply the veniod sine of twice that arc by half tbe 
stroke in inches, and the product will be tbe distance of the pUUm 
from the romnteHremeut of its stroke, when the steam is cut off. 

If arc the firBt exceed 45 degrees, multiply the versed sine of 
the difference between double that arc and IW degrees by half the 
stroke, and the pr(Hiuct will be tbe distance uf the piston from the 
<7<d uf its stroke when the steam is cut off. 

Ri'le IV . — To find the amount of lap necesMtiy to cut off the steam 
at any given part of the stroke : — 

If it W required to cut off the steam before half-stroke, divide 
the distance the piston moves Wfi»re steam is rut off, by half the 
stroke, and CJill tne quotient verse<l sine. Kind the arc of that 
versed sine, and alst» the versed sine of half that arc. Divide the 
difference between the versed sine last found and unity, by tlie 
versed sine, and multiply the width of steam port by the quotient ; 
the prtMluct will be the lap. 

If it be required to cut off the steam at a point beyond half- 
Btrokc, divide the distance of the piston fn»m the end of'il» stroke, 
when steam is cut off, by half the length of strttke ; call the quo- 
tient veri4ed sine ; find its corresponding arc, and subtract it from 
180 d^ees. Find the versed sine of half the remainder, and sub- 
tract it from unity. Divide the remainder hy the versed sine, and 
multiply the width of tbe steam port by the quotient; the product 
will he the lap. 

E.tampte 3.— The stroke of a piston is 36 inches; width of steam 
port inch ; and lap 6 inches: required the point of the stroke 
at which steam will l»e cut off. 

Here 1‘5 -f- 6 ss 7*5 ; and 1*5 7*5 = *8 z versed sine; 

ar»* of versed sine *8 = 36“ 58* (arc the lirwl) ; 
and 36“ 58* X "8 = 73“ 44' = arc of versed sine, *7198. 

Then *7198 X 18 = 18*95 inches = distance of the piston from 
the commencement of its stroke when the steam U cut off. 

Ejampie 4. — The stroke of a piston is 36 inches ; width of steam 
port 1^ inch ; and extent of lap l| inch ; required the point uf tbe 
stroke at which steam is cut off. 

Here 1*5 4* 1*85 z= 8*75; and 15 -r 3*75 = *5454 = versed sine 
of arc 68^ 58' (arc the first). 

Then 68“ 58' X 2 = 185'-'56'; and 180“ - 125“ 56’ =54“ 4' — arc 
of ver>*ed sine. *4131 ; *4131 X 18 = 7*43 inches = distance of 

the piston from the end of its stroke when the steam is cut off. 

E.ramfUe 5. — The stniko of a piston is 36 inches ; w idth of steam 
port 1*5 inches; and distance of the pisttm from the commeni'v- 
ment of its stroke, when the steam U cut off, 18*95 inches: required 
the lap. 

Here 12*95 18 =r *7198 = versed sine of arc 73“ 44*- 

73“ 44' -r = 36“ 58* = arc of versed sine *2. ' 

Then 1 - *2 =s ‘8 ; and *8 ri- 8 = 4 ; l*5x 4 = 6 inches s kp. 



Di:‘ by ■ -■ 
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KMmf^ 6.'->The stroke of • piston is 36 inrhes; width of steiuo 
port 1*6 inches ; and distance of piston from the end of its stroke, 
when steam U to be cut off, 7*43 inches: re«|uired the lap. 

Hete 7*43 -r- 18 s: *4131 s rented sine of arc 64® 4'. 

Then 180® ~ 64® 4' = 195® 66* ; and 196® 66' -f- 9 = 69® 68' = 
arc of versed Kine *6464. 

1 — -6464 = -4646 ; and *4646 *6464 = '8336 ; 

•8336 X 1*6 = 1*96 inches = lap. 

Exhaustion was shown to cominence when the piston was at m in 
its descent, and at « in its ascent ; / and t beinir the enrrespondinf^ 
poatitiuDH of the crank at those times. Now d and / were the re- 
fp^tive starting points of the crank and eccentric; and the arc 
*• gl, described bv the crank, is e<)ual to the arc /cAr, described by 
the eccentric. T^herefore, r/and ei are e«|ual arcs. Hence, 

To And the dii^tance of the piston from the end of its stroke 
when exhaustion commences, subtract arc the first (found bv Rule 
1 1 1 .) fnim 90 detfrees, and multiply the versed sine of the re- 
mainder by half the stroke. The product will be the distance re- 
quired. 

Ssam/dr 7. — Arc the first (Examples) = 36® 69*; and 90^ - 
36® 69* = 63“ S' — arc of versed sine *4 

'fhen *4 X 18 s: 7*9 inches, the distance required. 

Exnm/Jf 8.— Are the first (Example 4) s 69® 68' ; and 90® — 
69*^ 68' — 97® 9* s arc of versed sine ■1099. 

1‘licn *1099 X 18 = 1*9656 inches, the distance required. 

From the foreffoin;? examples, it it obvious that whatever may 
be the relative proportions <»f the leneth of stroke and width of 
s^team port, the lap must be some multiple of the port, that the 
steam may be cut off at any ^iven piuiit of the stroke. 

The annexed table exhibits a senes of multipliers for determin- 
in|; the amount of lap necessary to cut off the steam at any part 
of the stroke from | th to | ths, loAcn (Ac #/i^c Aoa no lead. 
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We shall next month proceed to examine the conditions of the 
slide valve with both **lead and lap.” 

R. B. C. 



HEALTH OF TOWN^THK (iOVKRNMENT ANT) 
THE PROFESSION. 

Now that the sanitai*)’ movement is likely to hear fruit, it will 
be well for our professional readers to turn their attention to the 
share which they are to have in the rewards, after havin|r home 
their part of the Ulxiur. 4Vhile en^nneers, architectH, and sur- 
veyors have been working hard in carryinjr out sanitary reform, 
in impr(»vin^ the drainage, in reducing the cost of sew ers, in miti- 
iTsting the •‘inoke mitsance. in warminc, in ventiUtiiig. in the 
construction of dwellings, in the application of sewage manures, 
and in many other ways, — medical men and members (*f parliament 
have been making speeches, and claiming the honoiira or the cam- 
paign, as it seems tney claim the emoluments. M'ith what justico 
niemhers of the constructive professions can be kept out of sight, 
we do not know ; but there is a determined set on the part of the 
inediral men to keep them out, and to monopolise the merit and 
the patronage. Of the five Metropolitan Sanitary C'ommissiitners. 
two are niedic-al men, vix.. Dr. Southwood Smith and Professor 
( )w en ; and not one is engineer, architect, or sur^ eyor. The com- 
missionent, at page 61 of their First Report, speak as follows : — 

** It has appealed to be our duty to state, that we have had pre- 
sented to us ground of exception against one class of Nppoint- 
nients to these commissions, namely, tliat «»f surveyors, of architects 
in practice, of builders, traders, iif^nts, and professional perMms 
connected with building operations in their respective Uistricts.” 
We think the bias of this passage Is readily to be seen, though 
it does not impugn the appointment of engineers, architects, or 
Murveyom, as paid commissioners, such olliceni not practising. 
There it no reason given why an architect and an engineer should 
not l>e appointed on the .Metiopolitan Sanitary Commiswiiin in 
addition to the physician and surgeon, or naturalist. We will 



show afterwards what reason there is why the two former should 
be appointed. 

Toe Adlowing paragraph of the Report contains an insinuation, 
well worthy of notice, for it has its object : — 

‘‘The more the investigation ailvances, the more is it apparent 
that the progressive improvement and pro|>er execution of this 
rlajss of public works, together with the appliances of hvdraulic 
engineering, cannot Iw rcasoiiably expected to W dealt with inci- 
dentally, or rollatemlly to ordinary occupation, or even to exm- 
nerted profensional pursuits, hut require a degree of aurctal study 
which not onlv place them Iwyoiid the sphere of the ni>cussion of 
popular administrative hiKlies. but bevund that of urdinnr>' pntfes- 
sional engineering and archite<i.imir practice. In justification of 
this (xtnclusioii, and to Khow the evil of the pervert^ applications 
of names of high general pntfcfsioiial authoritr, we mignt adduce 
examples of the most defective works which na>e received their 
sanction.* 

The aim of this is, th.xt the abuse shall be an argument against 
the use: because M>nic arcliitocts have laid down exitensive sewers, 
engineers, architects, and survovom shall be excluded ; Itecause 
ProfesMir DtuialdMui ami Mr. Xiseph GwUt approve of the old 
system, tlmse who have fostered and executeo the new system 
shall not lie employed. This is what the commissioners mean, 
though they do not say it fully; and «e put it to the public 
whether it is fair to profc»iuim, which hy their talent ana their 
intelligence have so much contributed to the reputation of the 
cxmntry. 

It may l»e taken as a matter of course that Crown Commisaioners 
recommend the employment of the government Caleb (juotem, 
“ tbe Corps of Royal Engineers,* to execute ft survey of the metn»- 
politan districts. This we cemceive to be (he finishing touch to 
the wrtmgs and insults which the Sanitary C«irami»»ioneni have in 
this Report, and in their proreedingw, heaped upon highly honour- 
able professions. 

if it lie needful (<• show that engineers, architects, and surveyors 
can be of M>me use, we shall appeal to the Report «»f the Sanitary 
( ommi4.sioiiers, the rec«immendations in which are based on the 
evidence of Mr. R<«*. the Surveyor of the Holborn and Fiushury 
District, Mr. Phillips, the Surveyor of the M’estminsler District, 
.'•iid other able oflicers. In truth, as our pages would show, Mr. 
H<»e has, by his indefatignble exertions, already carrii*d out much 
of the plans now advocated by the Sanitary Comfniwtiimers, and 
has only be<*n prevente<l hy the rommissionens of Sewers from 
doing more. Surely tliese officers are to be balanced against ihuM* 
who have adherexl t<» a practice which has only recently been 
opjNised and condemned. M’hat do the commissionem tell usP 

“ Ail the improvements which the public have yet obtained in 
this branch of public works, have been the result of the special 
and undivided practical attentions of well-qualified paid umrers, 
and it appears to us that further improvement must be sought by 
the same means, ami that one of the chief objects of future ad- 
miniatrutive arraiigemenU must be to secure, prtdect, ami encou- 
rage the xealuus, undivided attention and efficient labour of such 
officers." 

If engineers and surveyors have already effected “all the im- 
provemrritN which the public have yet obtained in thiw branch of 
public works and if to them, as scientific officers, the public have 
to IiK>k for future improvements, we can see no reason for the slur 
cast cm them by their exclusion from the present commissiim, by 
the announced exclusion from future commiiWiions, and hv (he em- 
ployment of the Ciu*ps of RoyftI Engineens of whom— with all re- 
spect W it said — the reputation is not European. We cannot hold 
tne appointment of Mr. Austin (<» the scwretaryHliip of the C4im- 
mission, nor the compliment paid to the exe^'utive officers of the 
(•<*mmissi«merw of Sewers as any alleviation of the intended “light. 
We hope Mr. Edwin Chadwick, as commisrioner, and Mr. Austin, 
as secretary, Imth of wh(>m have dime well in (he cause of sanitary 
reform, bare had no part iu the exclusive policy of the com- 
mitwiion. 

We have the highest regnni for the medical profession; we have 
the strongest feeling of the good it has dime in promoting sanitary 
reform ; hut we cannot stand still while meilical men arregate to 
themselves the merits, the honourw, and the rewards of sanitary 
reform. Their agitation has done good, we admit ; their ilisin- 
terested advocacy of the cause claims the highest praise ; their 
evidence has given a laulv and strength to the movement; but it 
is our profesaioiiM which nave worked while theirs have talked,— 
« hich have improved tbe forms of (be sewers, and reduced the price 
— which have cleansed them by flushing, and which hy a maas of 
individual labour have perfected and carried out plans of improve- 
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ment in eveiy branch of coniitraction, miniiftcrinf to the public 
comfort, healthy and life. Our pa^es have had their fihare in th<^*o 
diaeuMiona, and we have co-^iuerated with our professional readers 
in carrj’injf out a measure of reform, which is already ^eat. In 
the Holborn and Finsbury and H'^eslininster divisions of sewers 
alone, a reform has been effected, such as has not yet been seen in 
these matters ; and we are i^rnorant of tlie share the medical pro- 
fession have taken in carrvinff them out. 

U'itbin a period not very distant, the new Sanitary Commis- 
sioners, or (.ommiviioiierH of Sewers, will lay down works to the 
am»>unt of half a million, perhaps a million sterlim^, upon the ad- 
vice, it is true, of competent profe«i«ionnl officer*^ thou^^h under 
vrhal competent suuervisifni on the part of the commission, we are 
unaware. U'^hen .\ir. R»»e proposes his plan for sueiidiutf a quarter 
of a million in pettinjj a new outfall, which of the rotumisMoners 
will consider it hia special department to evamine the entimaleii, 
and share in their res)Hinftihility ? It w ill not be Lord Robert 
(Jroavenor— It will nr»t be Mr. Edwin Chailwick, jrreal as i« his 
l apacity as an administrator— it will not he Mr. Richard Lambert 
Jones, thoinfh he U Chairman of the IJrid^'e Committc'e in the 
t.'ity— it will not f^e Dr. SouthwocMi i>mith or FrofcH-air Ow'eii, 
The two latter will, we appreheiul, be of little use in matters like 
these, and will take no part in them. Thus, a member of parlia> 
ment, a naturalist, a barrister, an auctioneer, and a plivsician, are 
to superintend the disbursement of hundreils of thousands of 
|>ounrD in public works, and to appoint well-qualified paid ofH- 
rerw" in the en^neerin^ and surveying departments; wmi are to 
have n de«Tee of K|K>cial stuily which [shallj imt onlv place thorn 
lH»yond the sphere of the dt)U‘iis»iua uf popular arirniiiistrativc 
bodies, but beyond that of ordinary professional enprieeriii^ and 
architectural practice." 

7*hc ffovernnient have not thouffht it necessary to give a fair 
representation to the firofession in the new Commission of Sewers, 
though the names of .Mr. Robert Stephenson, M.P., .Mr. L<»cke, 
M.P., Mr. tJeorge Remiir, .Mr. (^uhitt, and others, are w-ell enough 
know n at Whitehall. 

The ronrtilution of the Metropolitan Sanitarj* Commission i.«, in 
reference to the sphere of its future duties, more monstrous than 
that of the Railway C<»mmi>wion, where three partietc who know 
nothing of railways — .*i member of parliament, an Ka»l India judge, 
and an r»ffirer in the army— are entrusted to meddle with railway 
works and admiiiiatrations. ^Ve have so many of these absurd 
appointments of late, that w e have a strong imprecision that unfit- 
ness is adopted as the govcrumcnt rule fi»r office, and have some 
expectation of seeing .Monsieur Jullien prime miutster. M'hy the 
engineering profession should he ex^Miwed to the c<mtumely and 
neglect from which it nuffers at the hands of the gi*vernmeut, we 
do not know ; but the enumeration of the Railway Commission, 
the 'I'idal Harbour ('ommission, and the Metropolitan Sanitarv 
Commission, is a sufficient proof that a degree of unfairness is dii^ 
played, which demands immediate and effective opposition. Al- 
though the reputation uf English engineers is well known to the 
world— although their professional skill is tuiught in every country 
— it may be that they are thought bv the home government a body 
to4i incunsiderablu and contemjitihle to withstand oppression or 
tiemaiid fair pUy. 

The misconduct of the government on this head h.as reached that 
hei^t, that the profes-ious, if they wi»h to maintain their public 
character, cannot do utherwtwe tlnin take instant steps to obtain 
justice. They have no security at present for the apiHtintmeiU of 
competent cummi««ioners, or efficient officers, or for the eniploy- 
metit of profesaional men at all ; there is no security that officers 
of the Royal Engim^ers, and other brandies of the army, will not 
he appointed surveyors of the sewers and other public works, the 
present officers being superseded. M'e think it is the duty of the 
Institutions of Architects and Civil Engineers to rail meetings of 
their memhers, to memorialise the government, and wend deputa- 
tions to Whitehall, and take every other ne<‘essary step to vindi- 
cate the rights of their inemhers. AgCTegate meetings of engineers, ! 
architects, and surveyors, should he held in the nietmpolis, and in 
provinces petitions sent to parliament, and metm»riitlB to the Trea- 
'«ury. The members of parliamoiit inU*rested in the welfare of the 
prufc'^ions, should be requested to take stenw in parliament for 
iihtaining explanations from the ministers. .Mr. Robert Stephen- 
son, Mr. Locke, and Mr. Cuhitt, would no doubt, on application, 
give their cordial BUU|H>rt to any necessary measure. 

M'hile we urge tnese strong remarks on the injustice done to 
engineers by the MetrojHiUtan Sanitary (’ommisBioners, it mu>.t 
not be thought that we undervalue their Re|»ort on the practical 
points to which they apply themselves. We are glad to acknow- 
ledge it ai a step forward iu the right way. 



THE FAN BLAST. 

Seriiii of Kr^frimenU rc/o/irc to the Fnn Biast^ pretfn/erf fry Mr. 

the .VoAo Worke, to the meeting of the Inetitute of Mechanic 
ml Engineer*^ Birmingham^ ^fag 17, and Oc7ofrcr ?7, 1847. 

(Paplr No. 1.) 

The subject of this paper has reference to a portion of a series of 
I experiments on the Fan Blast, — a subject whicn many members of 
I this Institution are conversant with; but it is hoped that hints 
j here thrown out may l»e serviceable iu leading to such constructions 
' of the fan as shall insure the greatest useful effect with the least 
, expenditure of power. The fan has liei'ome an indispensable ma- 
chine in smithies and foundries, it abridges time and labour, and is 
otherwise a great iniprovemeiit over the old sysietii of bellows, 
j The uniform stream of the former admits of no comparison, by the 
; puffy blasts of the latter. By means of the fan the smith c^n heat 
i his work with precision; he can varx' at discretion the sixe of his 
I nozzle tweyere, without deteriorating the density of his blast. He 
j can conveniently beat one piece of work wliUe shaping another. 

, In a well-regulated smithy, the main pipe from the fan is fur- 
I nished with an air che-^l and with nozzle pipes, varxdng from one 
, to three inches diameter. The preswure ol the Mast is made to 
, range from four to live ounces per suuare inch. A nozzle pipe of 
inch diameter is found a suitable size for general engine 
forcing)^. 

'riiemidtion of the fan in its chest, or the one preferred and 
generally maile use of, is an eccentric piisition. l‘he continual in- 
creasing winding passage between the tips of the vanes and the 
chc>-l, serves to receix-e the air from ever)* point of its circumfer- 
ence, and forms, as it were, a general accumulating stream uf air to 
the exit pipe. The particles of air having parsed the inlet opening, 

I and entering on the heel of the bhade, would retain the B,ime circu- 
lar path were it nut for the centrifugal force of the air due to its 
, weight and veliK*.ity, impelling iheni forward towards the tips of 
^ the vanes; and this continued action is going on, particle following 
I particle, til! they are ultimately thrown against the fan chest, and 
, are impelled forward to the exit pipe. It i* by this centrifugal 
action that the air hecomes impelled and accumulated into one 
general stream. But. as will be presently shown, there U a certain 
velocity of the tips uf the fan which best suitu this action. 

AnoVdiiiarj' eccentric-placed fan, 4 feet diameter— the blades 10 
inches wide and 1 1 inches long — and making 870 revolutions per 
minute, will supply air at a density of t ounces per square inch, to 
*0 tweyeres, each being l| inches diameter, without any falling off 
I in density. 'Hie experiments herein detaiM were made with a fan 
j 3 feet 10 inches diameter, the width of the vanes being ioj and 
the length U inches; the eccentricity of the fan 1^, inches, with 
reference to the fan case, the number of vanes being 6, and placed 
j at on angle of d' to the plane of the diameter; the inlet openings 
on the side of the fan chest 17^ inches diameter, the outlet opening 
! 15* inches wpiare ; the space between the tips of the blades and the 
chest increasing from | inch on the exit pipe to .3^ at the b<ittom, 
ill a line perpendicular w ith the centre. To the blast pipe lending 
to the tweycres a slide valve was attached, hy means of w Inch the 
I area of the discharge was accurately ailjustod to suit the required 
' density. 

'riie gunge to indicate the density iff the air, was a glaas gra- 
duated tube, primed with water, it being more sensitive and having 
a greater range than the mercurial one. 

These experiments were made with a view to ascertaiii what 
density uf air could be obtained, with the vanes moving at given 
velocitiew. the outlet pipe being cIomhI, and also at given velocities 
with the outlet open; but iU area varied at discretion. And further, 
to Mcertain the hon*e-po»er required to drive the fan under the 
varied condition. 

The hori*e-power was ascertained by an indicator, the friction of 
engine and gearing being deducteil in each experiment. M’ith re- 
ference to the term Theoretical Velocity, as used in the table, it 
may be necessary to observe, that thereby is meant the velocity 
which a IkhIv would acquire in falling the height of a homogeneous 
column of air equivalent to the reipiired deiisitv. llaviiLg given 
the nece*warj- preliminary explanations of the blast alsive that of 
the atmosphere, we come to iJie experiments aa recordeil in the 
table. No, I a, 

Tuc fii>( t-oiunin >• (he numtier of expcrioientx 

The second it (be iiuDil«r of revoluiions uf (be fan per minute. 

7 lie third i» the vrloaiy of the tip* of the xanex in feet (ter tecuiul. 

The fourth L* the detnay of the sir in ounce* per »qusre inch, •• indicalcd 
by the gsuge. 

The fifth it the tree of the ditehsrfc pipe id ioche*. 

The *ixth it the iadieeted hor»e power. 
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Bj this paper it is intended to be Khuwn that there are certain 
velocities with which the tips of the vanes of a fan »hoiild move I 
according to the re<iitired density of air, and that there are certain I 
laws which govern these velocities. 

First. — Water is S87 times heavier than air; mercury is 13*i 
heavier than water: conse<{uently, mercury is HI 64 heavier than 
air. A column c»f mercury, one inch in height, would therefore 
balance a column of air I! 164 inches, or 93o*3 feet in hrii;ht. Let 
A he a column of mercury ri)ual in hei|rht to any ^;iven den'<itv, 
and let B represent 930'3, and C 64* ; then V (A X BX <*):;. V «r 
the vel«»city that a body would acquire in folliiig^ the height of a 
column of air equivalent to the density. 

Srrond. — The centrifugal force of air coincides with the results 
<ibtained by the laws of falling ImkIics, that is when the velocity ta 
the snme as the velmdty which a body will acquire in falling the 
height of a homogeneous column f>f air equivalent to any given 
density. To obtain the centrifugal force or density of air apply 
the following general rule. 

Having given the velocity of the air, and the diameter of the 
fan, to Bticertain the centrifugal forre,-^ 

Ri'LK. — D ivide the v elocity liy 4*01, and again divide the M|uare 
of the quotient by the diameter of the fan. This last quotient 
multiplied hy the weight of a cubic fi>ot of air, at 60' Fahrenheit, 
is eqiM to the ft»rce iu ounces per square f<M>t, which, divided hy 
144, is equal to the density of air per fu(uitre inch. Or, substituting 
the following formula, we have i 

U = N V X *000034 I 

where D is the density of the air in ounces }>er square inch, and I 
N the number of revoCutions of fan per minute, and V' the veharity j 
of the tips of the fan in feet per second. | 

Let us now compare the results of the foregoing table. To do j 
this, we will first talcc the velocity of the tips of vanes per second, | 
and the power necessary to drive the fan. We will first take Nos. 

1, 8, 3. 4, 5, and 6, and we shall find hy inspecting the table that ! 
the correspuriding velocities to these numbersare836'H, 880'8, 808*1, i 
1M3*8, 1T1*5. and 144*1, and the corresponding densities of air per j 
square inch are 9*4, 7*9, 6*9, 5*6, 4*5, and 3*5 ounces. The fan, it I 
must be understiMNl, is discharging no air ; the velocity of the fan 
is merely keeping Uie air at a certain density nr pressure per square I 
inch. Onder these circumstances, it requires a certain velocity of : 
the tips of the fan to maintain a certain uensity ot air, but not in a 
direct ratio. 

The law which governs the velocity of the tips of the fan an- 
pearn from these experiments to be ^ of the Telocity a body would 
acquire in falling the height of a homogeneous column of air equi- 
valent to the density. This we have railed the theoretical velo- 
city, and hy comparing Nos. 1, 8, 3« 4, 5. and 6 experiments as 
above, that is, by comparing the vchtcitv of the tips of the fan per 
second with of the theoretical velocity, we shall find them to 
agree tolerably near. Thus If *he velocity of the tips of the fan 
per second be represented by 1, then .fg of the theoretical velocity 
will be represented by 

1*001 ill No. 1 cxperiinent. 

‘986 2 „ 

1*008 3 

•990 4 „ 

*960 5 „ 

1*0007 fi 

But we shall not only find that the of theoretical velocity go- j 
veriis the fan when it is not discharging air, but that the theoreti- i 
cal velocity governs it also when the outlet pijie is open; that is i 
tliat the maximum elTect of the fan is when the vanes move from 
the theoretical velocity to Ar Hiat velocity due to the density of 
the air, that the greatest quantity of air is discharged by the fan 
under these conditions with the least expenditure of power. 'I'o 
illustrate this mure fully, let us refer to the table of experiments, 
and for our example we will take Nos. 9, 10, and 1 1 ; here the den- 
idty in each is six ounces. In No. 10 the velocity of the tips of 
the vanes is 813*33 feet per second, while the theoretical velocity 
is 811 feet per second, being nearly the same. The quantity of air 
discharged is 77*9 cubic feet per second, and the power employed 
iu this case amounts to 18*5 liorses. ' 

44'e take now No. II experiment. Hero the veUicity of the tips I 
of the fan is 198 feet per second, and Ai <‘f theoretical velocity j 
190 feet per second. Now these two experiraenta are in proportion 
to each other nearly, viz., in No. 11 the quantity of air disenarged 
amounts to 35*7 cubic feet per second, and takes 6*4 horse power, 
while No. 10 discharges 77*9 cubic feet per second, and takes 18’5 

• *ni« *pscv which • r^viutlng bed|r wlU psM ian»q«ti f« OM teewari U iet*y f»*t i 
bat by lb* prtivdplc 4>< srv»I*»»Onf for«M. Ib« »rls«U|r «f • falllnit b«ly is sny 
TiflM Is rq«ist t« twtr* Ibe spMC thrtiutb vhicb It bu ptsced Is Ibal tiinp, or lbs rrlorlty 
b •»isslia Uw squan root ol the oaaiber obulard If nnlilplylnf «M LyUi* bright la fm. 
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horse-power. Thus the discharge of air is nearly 8 to I, and the 
hurae-power employed in the same proportion. 

In the following examples we shall call the theoretical velocity 
per second uni/y, lurginning with No. 15. In this example we 
shall also call the quantity of air disrhargctl in cubic feet per second 
unity, and aiim tbe horse-power. 



No IS 


Th^ofH'cil l>c»iUT«fAlr 
Vclvcilf. p*-r *q. la. 

1 S ot. 


VtlpdlT o4 
U,ft n< Faa. 

■906 


QainUty of Al* Hon*. 

dktctaarfTtl. power. 

1- 1 


14 


1 


S 


1007 


234 


1*93 


12 


1 


S 


1-150 


2 67 


3*16 


20 


1 


4 


OLIO 


1 


1 


19 


1 


4 


1 029 


24 


3*42 


18 


1 


4 


1 133 


2 02 


3' nearly 


17 


1 


4 


1*225 


2 30 


4 


16 


1 


4 


1-2M0 


2*12 


4 27 


11 


1 


6 


•913 


1* 


1 


10 


1 


6 


1009 


2 18 


2 nearly 


23 


1 


3 


1 050 


1*59 


2*53 


22 


1 


3 


1*160 


2* 


3-56 


21 


1 


3 


1*338 


1*47 


340 


7 


1*020 


1* 


1 


1* 


1* 


9 


*950 


•857 


1 


1*203 


1*03 


12 


♦869 


•714 


1 


1 35 


I 06 


16 


•777 


•571 


1 


1*40 


111 


To give a further 


illustration of thU 


part of our 


subject, we will 



take N»»s. 7, 9. 18, and 16 experimenls. Here the velocity of the 
tips of the fan is (he same, which we shall denote unity. 'Ilie cor- 
responding densities are 7, 6, 5, ami 4 ounces; we sliall call the 
higiiest unity, also the cubic feet discharged per second, and the 
horse-power. 

Nearly all the preceding examples justify our rnncliision, that 
the greatest results are obtained when the theoretical velocity and 
the tips of the vanes are nearly ei^ual. It carries its own conviC'- 
tion that if we increase the velocity of the tips of the vanes, and 
only double the cubic quantity of air delivered, that it must take 
more than d<mble the expenditure of power, the density of air re- 
maining the same. 

We shall now give examples of the t/ota dictated by our table of 
experiments. And first, havinggiven the density of air per square 
inch to determine the velocity or the tips of the vanes per second ; 
also the home power requisite to drive the fan under these circum- 
stances, the fan not discharging air, but its velocity merely keeping 
the air at a certain density. 

Let I) denote the deuMty of the air in ounces per square inch, 
and A a column of merrur\* equivalent in height to that density. 
Then hy the laws of falling bodies V (A X 930*3 X 64) = V the ve- 
locity acquired by a body falling through a column of air of the 
corresp<mding density. 

, , 3h X 1) 

'I'ben — = P the nunilier of pounds acting on the vanes, 

16 

and “* = ”*■ horse-power required. 

The constant number 38 U obtained by the following formula. 



H P X S3000 _ 

60" ” ■ 



PX16 

Then — = 38 



Fxamp/e . — Let I) = 9'4 ox, per square in., and A =r M75 in. of 
niercur)’, to determine the velocity of the tips of the vanes per 
second, and also the home-power. 

Then V (930-3 X 64 X * 

^ of which is =: 5237*96 
.. 38 X 9*4 



16 



X 1*175) = 864*4, the theoretical velocity. 
= \ , or velocity of tips of vanes per see. 

= 83*38 = P, or pounds acting on the vanes of fan. 



Then 



837*96 X 60 X 88*3^ 



:= 9'6 the horse-power required. 



33U00 

Having given the velocity of the air in feet per second (or as it 
has been termed the theoretical iel«cit)0 t** determine the density 
of the air in accordance with the laws of centrifugal force. 

Let the velocity he 864*4 feet wr sec., and tbe diameter of the 
fan 3*9 feet. Then hy former rules we have 

= ni 69 = «d X -L!!L» = 

4*01 39 144 



9’ ounces density, the answer required. 

Or by tbe second rule, take the velocity of the fan in feet per 
second, multiplied by the number of revolutions of tbe fan per 
minute, the product multiplied by *0(10034 =r tbe density required. 

Here we must remark, that according to our table of experi- 
ments, that when the tips of the vanes are to move at At of the 
theoretical velocity, that not more than 8520lb.’of air are discharged 
per minute ; but tnia is without any attenuation in the density. 
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To determine the horse-power necesuiry to drive the fan when 
dUchar^n^ air, the velocity of the tips of the vanes not to eireed 
■ftf of the theoretical velocity, having p%'eu the density of air 
required, also the cubic feet. 

First dnd the horse-power, as directed in former examples, when 
the fan is nut discharfrinj^ air. 

Thfn multiply ^ part of the wei|rht of air to he dischar^d by 
the fun per minute in pounds by of the theoretical velocity, and 
divide by 3^t000. The quotient will pve the horse-power necessary 
to discharire this quantity of air, which add to the horse-poser 
necessary to drive the fan when not discharging otr, for the answer 
required. 

Let D be the density of air required = ♦ o*. A, a 
column of mercury equal tti the density — *5 and \V =r the weight 
of air to be dischari^ed = Ih. per minute, and V' the velocity 
of fan in feet per minute. 

3H X 4 « 

^ = 9*5 z= P = the pounds acting on the vane, 

rp. . , , ,, 9315*0 X 9-5 

I hen by former rule, V — = 2’67 horse-power 

necessary to drive the fan without efflux. 

Now a cubic foot of common air at 60* Fahrenheit weighs 1-209 
ox,, therefore a cubic foot of the given dentuty will be e<(ual to 
.... ,220 X 16 

l’5ll o*,,and — j — = 2330 feet = the cubic quantity of air 
diKhargwl per minute. And ^ _ IKl hor«e- 

oO oJOOu 

power necessary to discharge the given weight of air, and 
1*0 4* 2*67 = 3*67 =: the total horse-power required. 

When the velocity of the tips of the vanes U to move equal to 
the theoretical velocity, then we proceed as in the last examples, 
only we take tA instead of ^ (a» in former examples) oi the 
weight of air discharged, which added to the horse-power requisite 
to drive the fan when no efflux takes place. 

Wo should here remark, that when the fan is moving at 

this velocity, that it is capable of discharging iHO Ib. of air per 
minute without any falling off in density. 

In a re<!ent set of experiments the inlet openings in the sides of 
the fan chest were contracted from 17^, the original diameter, to 
12 and 6 in. diameter, when we obtained the following results. 

First, that the power expended with the opening contracted to 
12 in. diameter, was as 2.J to 1 compared wiih the opening of 
17^ in. diameter; the velocity of the fan being nearly the same, as 
also the quantity and deusity of air delivered. 

Second, that the power exfiendeil with the opening contracted 
to 6 in. diameter, waa as 2^ to 1 compared with the o)M*ning of 
17i in. diameter ; the velociU' of the fan being nearly the aame, 
and also the area of the efflux pipe, but the density of the air 
decreased one-fourth. 

These experiments show that the inlet onenings must be made 
of imfficient site, that the air may have a free and uninterrupted 
action in Its passage to the blades of the fan, for if we imiiede this 
action we do so at the expense of power. 

(PxVEB No. 2.) 

In resuming the subject of the fan blast, I shall endeavour, as 
far M 1 conveniently can, to avoid detailed statements of the pneu- 
matic laws iovolve<l in its consideration, as they would occupy 
more time than would be consistent with the present occasion ; and 
shall proceed to remark on the most important points connect^ 
with the construction of the fan, via, : the adoption of such forms 
and proportions, as idiall insure the greatest results with the least 
expenditure of power; and effect a diminution of the intolerable 
noise that generally arises from the working of the fan. And al- 
though I have not been able to carry out such leading principles 
to the fullest extent, I trust that 1 have furnished materials that 
will be found of value to those members whose greater leisure may 
enable them to do so. 

From a contemplative view of the action and apparent effect of 
that very useful apparatus, a fan blast, it would appear that the ' 
air in the fan case is impelled by the vanes along the transit pipe, 
or channel, to the chest provided for the blast ; and that the con- 
tinuous rapid motion of the vanes, compresses air in the pipe and 
cheat, to a degree that nay be shown and accurately meaaured, bv 
a water, or mercurial ^age, attached to the blast chest. 

In my first communicstion, the principal investigation rested on 
a theoretical question, via. : whether tne tips of the blade should 
artake of the same velocity as a body falling freely a certain 
eight, such height being governed by the density of air required. 
Recent experiments (the resolU of which accompany this paper) 



justify the concluaions then made, as will be seen on examining 
tables Nos. 2 a, 3 a, and 4 a. 

Having satisfied myself with respect to the velocity a fan ought 
to have, when a certain density of air is required, 1 purpose in this 

E aper to examine the fan under other varied conditions, the object 
ring to establish the best proportions of inlet openings in the 
side* of the fan chest, and the suitable corresiKmding length of 
vanes. For this purpose, 1 caused the openings in the sides of the 
fan chest to be made of a large diameter, and I was enabled to vary 
those opemugs, by fitting in rings of wood ; and 1 varied the fan 
by attaching to its arms, vane* of corresponding lengths. The 
experimeuU are clnseed in the following tables : — 

isUle .Ni#. 1 Si CoNtiiint tJie first kI ul e»)>ffi<ucMla. 

M 2 a, Experimeau made with an tuiet upening 30 inches diameter ; 

the length of vine being reduced lu 6 inchts. 

„ 3 a, With an inlet op^iiog of 2l{ inches dumetcr, and lbs length 

of the vane 11 inches. 

„ 4 a, With an inlet opening of 20^ inches diameter, sod Che length 

of the vsoe 13| inches. 

ft 14, Shows the effect produced by narrowing tbe blsdes to 6 
inebet, tbe length being 16 incites, with outlet to transit 
pipe 4 inches deep. 

H 2 4, 3 4, 4 4, ate esperiraeots showing the effect produced by 
contracting tbe nutlet opening. The inlet opening, and the 
I length of vane, betug tbe same as tbe table under which it 

is classed. 

In the concluding part of tho first pAper it waa stated that, by 
impeding the free a^iasion of air into the vane, it was done at the 
ex)>ense of power. Thus, by contracting the inlet opening to 12 
inches diameter, we expendM more than twice the power. This 
led to an extension of the openinga, the results of which will be 
seen on comparing the former state of the fan, in table No. 1 a, 
with the present tables Nos. 2 a, 3 a, and 4 a. 

In the first five experiment*, uo efflux of air takes place; and if. 
In these experiment^ we take the mean of the density of the air 
and the horse-power, and call them unify, their proportions with 
the corresponding experiments represented in tables 2, 3, and 4, 
wiU stand thus : 

Table No. 1 1* Deaiity of air. 1* Horse-power. 

« 2 -69 „ 1-21 „ 

3 8 „ *9 

„ 4 !• „ MO 

Here the results are in favour of the fan in its original shape, and 
similar results appear when the fan is discharging air. 

1 will now proceed to examine the iulet opening, and tbe best 
len^b of vane. 

krom the experiments enumerated in the tables it will be seen 
that the lunger vane possesse* a preponderating power over the 
shorter one, in condensing air of the greatest deiisitv, with the 
least proportion of power. Thus, with a vane U inches long, the 
tip* of which revolve at the rate of 236*8 feet per second, air is 
condensed to 9*4 ounces per square inch above tlie pressure of the 
atmosphere, with a power of 9 6 hunes ; but a vane 8 inches long, 
the diameter at the tips being the same, and having, therefore, the 
same velocity, comleuses air to 6 ounces per square inch only, and 
takes 12 horse-power. 

Thus, the density of the latter is little better than X of the 
former, while the power absorbed is nearly 1*25 to 1. Although 
tho velociri’ of the tip* of the vanes is the same in each case, the 
velocity of tho heels of the respective blades are very different ; for 
whilst the tips of the blades in each case move at the rate of 236'K 
feet per second, the heels of the I t inch blades move at the rate of 
90*8 feet per second ; and the heels of the S inch move at the rate 
of 141*75 feet per second; or, the velocity of the heel of the 14 
inch, move* in the ratio of 1 to 1*67, compared with the heel of the 
8 Inch blade. The longer blade approaching nearer the centre, 
strikes the air with less velocity*, and allows it to enter ou the blade 
with greater freedom, and with considerable leas force than the 
shorter one. The inference ia, that the short blade must take 
mure power at the same time that it accumulates a less quantity of 
air. 

These experimenU lead me to conclude that the length of the 
vane demands aa great a consideration as the proper ^ameter of 
the inlet opening. If there were no other object in view, it would 
be useless making the vanes of the fan of a greater width than the 
inlet opening can freely supply.* On the proportion of the length 
and width of the vane, and the diameter of the inlet opening, ra*t 
the three most important points, vi*. : yuanfUyy and density of air, 
and expenditure or peteer, 

• Thv proportSoti • •actl«o pipe brm to « puwp u aa anaialooa cut i for. 1/ «« 
Slit* tht baektl ai a maur vtlorUr ttiau ihttuciMa pipt will tvpplv it with waur. 

coctat^atoc* arlll bc^ tbal w« abali oot UA at nueb water, at t0« aaa* Um ibst w* 
abaarli n«n p*w«r. 
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TABLES OP EXrSKlMBNTS. 
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In the H inch blade, the tip has a velocity of 9-« greater than I 
the heel; or, bv the law* of centrifugal force, the air will have 9'6 I 
iimea the deonty at the tip of the blade that it faaa at the heel. 
The air cannot enter on the heel with more than atmoapheric den- 
aity, but in it* |Hui*age along the vanea, it become* tN»mpre«i**ed in 
proportion to it* centrifugal force. The greater the length of 
vane, the greater will be the difference of the centrifugal force be- 
tween the heel and the tip of the blade; cunaequently, the greater 
the denaitv of the air. 

Reanoning, then, from the*e experiment*, I rec<immend for ea*y 
reference, the following proportion* for the construction of the 

fun : Let the width of the vane* he one-fourth of the diameter of 

the vane*. — Let the diameter of the inlet opening* in the aide* of 1 
the fan chest be one-half the diameter of the fan. — And, let the 
length of the vanes be one-Iourth of the diameter of the fan. 

In adopting thU mode of construction, the area of the inlet open- > 
ings in the sides of the fan chest, will be the same as the circum- | 
fwnce of the heel of the blade, multiplied by iU width; or the 
name area a* the •pat'^e described by the heel of the blade. I 

The folhwing table* give* the sises of fan* varying from 3 to 6 I 
feet diameter:** 
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I recommend the proportion* in table I, for denaitiee^ ranging 
from 3 to 6 ounce* per square inch, and for higher denaitiea, via. : 
from s to 9} or mure ounces, the *i»e* given in table 9. 



The dimenuon* of the above tables are not laid down aa pre- 
•rrihed limits, but a* approximation* obtained from the best results 
in practice. 

In some rases, two fans fixed on one spindle would be found pre- 
ferable to one wide one, as by such arrangement, twire the area of 
inlet u|>etung is obtained, compared with a single wide fan ; and 
they may be no constructed, where occasionally only half the quan- 
tity of air U required, that one of them mav be disengaged by a 
clutch, and thus a saving of power effectea. In a single fan of 
great width, the inlet opening must either be made too small in 
proportion to the width of the vane, or if it be made large enough 
h>r the width of the vane, the length of the vane becomes so short 
as to be quite incapable of producing air of the required density. 

It has been stated that the air from the fan chest is impelled hy 
the vanes along the transit pipe, to the blast chest, &c. ; 1 beg at- 
tention to the results of an exneriment very recently made by me, 
with reference to the admission of air into the transit piM, and 
which, I think, may lead to an important improvement in tne fan. 
The experiment alluded to, was made to enable me to ascertain the 
result of varying the area of admission to the transit pipe, in pro- 
portion to tlie quantity of blast required for use ; ana 1 effected 
this by adapting a segmental slide to the circular chest of the fan, 
aa shown m the accompanying section, by means of which, 1 vary 
the width of the opening into the transit pipe, from 19 to 4 inches. 

The object of this arrangement i«, to diminish the transit pipe 
opening at pleasure, in proportion to the quantity of air requir^ 
and thereby to lessen the power necessary to work the fan. The 
results will be seen by experiments inserted in tables 1 6, 9 6, 3 
and 4 6. The inlet opening to the transit pipe having been con- 
tracted from 19 inches to 4 inches deep, m tnat the tip of the vane 
and the bottom of the outlet opening were nearly in a direct hori- 
xontal line, nearly the same quantity of air was impelled, as witii 
the original opening ; the noise produced by the fan had, however, 
nearly ceased. It therefore appears, that the less this opening ia 
made — provided we produce sufficient blast — the less noise will 
proceed from the fan ; and hy making the tup of this opening level 
with the tips of the vane, the column of air has litUe or no re- 
action on the vanet. 

With respect to the degree of ecoentrieity which the fan should 
have, with reference to the fan chest, ^ of the diameter of the fan 
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has b«^n found in practice to answer well ; that ia, the apace be- 
tween the fmi and the cheat ahould increase, from of an inch at 
the top of the inlet to the transit pipe, to of the diameter of the 
fan at the bottom of a line peri>endirulAr with the centre. The 
tunnel, or main pipe, from the hm cheat may for short distances, 




vart'in^ from 50 to 100 feet in ien^h, be made not le«a than 
times the area of the transit pipe in the fan chest ; and in distances 
varying from 100 to SOO feet in lenj^h, times the area of the 
transit pipe. The len^h of a tunnel may be continued to 300 or 
more feet, provided it be made of sufficient dimensions to allow the 
air lu pass freely alon^ it. The experiments accompanying this 
iiaper were made with a tunnel IH inches diameter and 160 fi^t in 
lentil, artd no difference could be detected in the density of the 
air. when the ga^e was applied at any part of the tunnel. 

Having inveetipited the leading characteristics of the fan, it may 
not he out of place to give a lew hints respecting its mechanic^ 
construction. 

It is one of the greatest essentials, that all parts main- 
tain a just and proper balance. 

Svc*>nd . — That tne arms of the fan be as light as is consistent 
with safety : round arms are decidedly objectionable; Ihaveknown 
instances when their centrifugal force has torn them from the cen- 
tre boss. I jtrefer the rectanguhu* arm, about the proportion of 
times the wjdth, for the depth at the centre, will) sufficient taper 
towards the tips. 

Third . — The hearings and journals of the fan spindle should bo 
made of a length not lues than four times the diameter of the necks 
of the spindle. 

FhuiUj /. — The driving ptiUeya should be made as large as circum- 
stances w ill admit of, so that the strap may have sufficient surface 
to preveut slipping. 

The fan from which mv experiments were collected, was made 
with these proportioiis. ft has been at work nine years without 
any perceptihle wear. 

The application of the fan has hitiierto been chiefly applied to 
smitliies and foundries ; and in but few instances has it been ap- 
plied to the smelting of iron ore. 1 am aware that differences of 
opinion exist as to the applicability of the fan to that purpose. The 
principal reason urged against it being the limited density to which 
the Mast can thereby be compressed, compared with the blast sup- 



I plied by the cylinder. It remainis however, to be proved whether 
' such high densities are absiilutuly necessary for the smelting of 
iron ore; whether we may not produce as good iron by a diffused 
soft blast, as by the strong, and generally applied, concentrate 
blast. 1 hope it will not be thimght presumptuous on my part, in 
thus doubting long establihhed practices. The old maxim of 
“ there's no way like the old way," is not always based on unerring 
principles. 

As I have before stated, the density of blast afforded hy the fan, 
is limited to the force arising from the centrifugal motion of the 
air, in passing along the vanes of the fan; the quantity not ex- 
ceeding wliat is due to its velocity and magnitude. But may not 
this density be increased by using a siicceftsion of fans, no con- 
structed and arranged, that the air may be passed Buccesuively 
through each ; the air from the first fan being made to enter the 
aecond , the air from the second to enter the third ; and the blast 
Anally emitted of adequate density,^ 

1 cannot here enter into a further investigation of this important 
subject; neither are the limits and character of this paper suited 
to the minuti* connected with the principles and practice of a 
smelting furnace; but I hope that the observations which I have 
made, and the principles 1 have endeavoured to enunciate, will be 
the means of instituting further inquiry; and, as the expense of 
I constructing a fan can be no barrier, I trust that a fair trial will 
I he made, where convenience is suited to its ajipUcatiou for smelt- 
ing purposes. 



RCOISTSa OP HEW PATENTS: 



VENTILATION OF MINES. 

JoiiH WiLcocK, gentleman, in the counl)^ of V ork, for err- 
tain ImpnftrmruU in thr rfntitaiim of mimw.*'— Granted June 12 ; 
Enrolled Dee. W, I«t7. [Reported in the Patent Joumai.’} 

The patentee, in this specification, states his invention to be for 
the purjiosu of iiiiprtiving, and more effectually securing, the better 
ventilation of mines, aiwl consists of elongating the upcast shaft of 
the miue, by the addition of stacks, towe^or other similar build- 
ings, ermtled above, or in connection with ouch upcast shaft, by 
which the upper orifice of the upcast shaft is elevated very conri- 
derably above the upiier orifice ot the downcast shaft, proportion- 
ahlv to various circumstanceis-as the relative depths of the two 
shafts the velocity of the current of air through the mine, the 
nature of the gases, &c, The veiitUation of mines is effected bv 
the passing of a Btreain, or current, of atnif^pherjc air through 
the various ramificatious of the miue, carrying with it, in its 
course, the various noxious gases— as carburettod hydrortn, car- 
bonic m*id. and also the vitiated air, in its cour^, and escape 
through the upcast shaft into the atmteiphere. This current is, in 
most cases, caused— or the velocity of it is increased— by the aj^ 
plication of heat to the upcast shaft, either at the bottom thereof, 
or at the orifice at the surface. The patentee proposes, by his in- 
vention, to increase the velocity of the current# through the up- 
cast shaft, by erecting a stack, tower, or other siniilur building, 
above, or in connection with, the upcast shaft, which forms a con- 
tinuation of the shaft, and through which also continue* to flow 
the current of air. The height to which, in most cases, it will be 
sufficient to raise the elongated portion of the shaft, the patentee 
states to he from 60 feet to 100 feet, though this will be governed 
much by circumstances, var> ing in different mines. The patentee 
gives several drawings, descriptive of his invention, a# applied to 
several description# of mine shafts; as, first, to its application to 
mines having only one shaft ; in this cose, it is customary to make 
partitions down llic shaft, thus forming downcast and upcast shaft*. 

The patentee propiwee leaving these arrangements as usual, hut 
ererting^ uver, or in cemiection with, the j)nrt of the shaft, s stark, 
tower, or other buildin^r, as a continuation of the uncast ahaft. 
Secunillv, to a mine in which the upcast shaft is also the working 
one; in this case, the minerals and workmen pass out of the lower 
part of the stack, or tower, hy an aperture in the wall of it ; and, 
thirdly, to a mine in which the upcast shaft is only employed for 
that purpose; in this case, a plain stack, or tower, is employed. 

In all casea, the patentee stateiL it is necessary that the sectional 
area of the stack, or tower, should he, at least, equal to the sec- 
tional area of the upcast shaft ; and that, when it is necessary t<i 
have anv openings into the lower part of the stack, or tower, the 
section^ area of the upper part of the stack, or tower, above the 
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•Mrture*, muxt be incrweed by the sixe of the npertures^ for 
the parpo«e of not interfering with the upward current from the 
upcast ahaft. The patentee, after de«K;nbing hU invention, claima 
the mode, or models of eliMiguting the upcast ahaAa of minea, fur 
the better ventilation of such mince, as described in the sped- 
fication. 



CONSTRLTTION OF BRIIX5ES. 

STEPuejf MoiXToK, of Norfolk-etreet, Strand, Middlesex, gen- 
tleman for ** IfHpnnymusHts in the oonetructhn of bpia^.*-^rauted 
April 8; Enndled Oct. H, 1847. 

The improvements are fur conatnirting hriilires in the manner 
shown in toe annexed engravings. Fig. 1 is a side view of a bridge 
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P»i. 1. I 

constructed according to the invention. Fig. 9 shows two trana- * 
verse sections there«if, by which it will he seen that the top rail B, ; 
and the bottom rail A, are oimbined together bv a aeries of diago- 
nal bars I), so that the bottom rail A, is 
imspeitded from the upper rail B, by 
means of such diagonal bars D \ and the ' 
rails, A and B, are kept apart by means 
of the uprights (\ which uprights are 
not fixed to the up|»er or lower rails i 
B, A, hut simply come in between them 
as supports to retain the parts A, fi, at 
the correct distance apart \ and in the 
event of the chain being formed to act , 
unequally on any of the diagonal bars ' 
D, by driving in wedges, as show n st E, ' 
fig. 1, the whole must be correctly ad- i 
justed. The diagonal harst D, proceed 
in opposite directions, and erues each ' 
other, as is shown, but they are not fixed ‘ 
to each other, they being simply fixed | 
At their ends by means of pins passing 
through them ; and the top and Wtom 
rail, B, A, fig. 1, shows part of the side 
framing of the bridge. I 

Fig. 3 shows the diagonal bars D, I 
with the screw pins and nuts, hy which ' 
they are attached to the rails A, B. The upper rail may he formed 
of two angle-irons, as shown at fig. 2, or in one double angle-iron, 
as shown at fig. 3, the diagonal bars 1) passing between the parts 
B D, and such parts will be held together by the pins and nuts J, 
as shown. The lower rail is composed of two 
bars, A, A, shown in fig. 2, and the ends of the 
bars D are placed between them, and held hy the 
screw pins and nuts J, as shown. K. the beams 
fur receiving the flour of the bridge. F, the caps 
which cover the upper edges of the two bars of 
which the bottom rail A, is composed. At the 
ends of a bridge it is preferred to use additional 
bars D*, D*, as shown at fig. I, and also holding- 
bars G, with adjusting screws and nuts, as at if ; 
but these may be dUpeiised with. There are 
owning through the t^righta C, fur the passage 
of the diapinal bars D, but these bars 1) should 
be free and not confined in the opeiiiugs through 
Eif.s. such uprights C. 

It will be found by examining the peculiar arrangement of the 
p.vts that great strength with lightness are obtained by construct- 
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in(f hridffe. in the manner tleHribed, for it will be evident that aa 
the rail. A, H, are kept Mparated by the ujiright. C, which act a. 
alretcber., they will be rendered stiff and secure from dexure hv 
the diagonal bars D. 

LOCOMOTIVE ENOIN'ES AND RAILWAY CARRIAGES. 

GroaoE Tavum, of Holbeck, near Leeds, for “ Imprvrrmentt in 
foamtotive engiuet and raUteag rarrutgar." — Granted June 3: En- 
rolied Dec. 3, 1847. [Reported in the Mechanic A/opan»e.] 

The patentee states that his invention consists: Firstly In 

certain improved arrangements of the steam cyliiidcrs of locomo- 
tive engines and the parts which cimimunicate the reciprocating 
motion of the pUtons of the cylinders to the axle or axles of the 
driving-wheels which arningementa have for their object to con- 
centrate the driving power of the actuated pistons so ns to com. 
municate an even rotating motion to the driving-wheels or to diii- 
tribute the moving power (before eunrentrating it), in an even 
and uniform manner to one, two, or more pairs of wheels. The 
advaiiuges which the patentee states he believes to result from 
tms part of his invention are, diminished wear ami tear of the eu- 
pm- and the attainment, with aafety, of a peater depee of 
speed, in consequence of the decreasea amount of oscillation of 
the liK'umntives. The construction is as follows: — Above the 
boiler, and near the smoke-box, are placed, horizontally, and in 
juxtaposition, two steam cylinders of equal capacity, each having 
its piston furnished with cross heads sliding in guides supported by 
the frame of the engine. The pistons are connected bv rods to 
two cranks, which are attached on either side to a wheel having 
«r 'ndentationa on its periphery, and which gears into another 
wheel fastened on the centre of the axle of the driving-wheels. 
The xxle is placed above the boiler, and allows of the employment 
of driving-wheels of Ur^^r diameter (say from 10 to IS feet) 
with even a diminished amount of oscillation, in consequence of 
the weight of the engine being brought near the line of rails. All 
the wheels may be made to drive hy being coupled in the onliiiarv 
manner. In order that the cog-whecis may work properly, ancl 
the beaniig-sDrings of the engine act freely, the guides, in which 
are sup|M>rted th^ournals or axle-boxes of the driving-wheels, are 
made slanting. Two modifications of the mode of connci'tiiig tlie 
piKton-roda of the steam cylinders with the axles of the driving, 
wheels ore specified by the |»ateritee. The first consists in forming 
a slot in the centre of each of the pi8toIl-rod^ in which works a 
short vibrating link, connected to a vertical frame on either side 
of the engine, which is made fust underneath the boiler by means 
, * phi, on which it vibrates— and in connecting each of these 
vihnitiiig vortical frames bV rods as is usual with the busses of the 
driving-wheel^ or in attaching one end of a connecting-rod to the 
outside end of the cross head of the piston-rod, and the other to 
the boss of the driving-wheel. Secondly— This invention has re- 
ference to the construction of an appratus applicable to the loco- 
motn e, tender, and carriages, which serves to retard the progress 
of the train when necessary, and to supprt, in the case of the 
breakage of an axle, the weight of the carriage. To effect this, 
two levers are ipde fast to the bottom of the carriage in such 
manner as to allow of their acting freely, and have each at the 
outer end a flanged skid placed directly over the line of rail. 
These skids have on the under surfaces blocks of hard wood with 
the grain placed vertically, and are moreover connected by a 
strong spring. From the centre of this spring rises a vertical 
slmft, consisting of two pieces joined by a threaded connection, 
whereby it can be lengthened or shortened, as required. The top 
of this shaft is forked, and has between the pronga at top and l»ot- 
tom two anti-friction rollers; between these rollers is a cam, fast- 
ened to a horizontal rod, which is made to rotate by apiiaratiis 
brought luider the control of the driver or gua^d^ after any ordi- 
iiar>- and well-known means. When the longest radius of the C4im 
is brought to bear upon the lower anti-friction roller bv means of 
the routing of the horizontal shaft, it follows that the vertical 
shaft is forced downwards and the flanged skids thereby depressed 
on to the line of rail which they bite, and thus retard the progress 
of the train. The flanges serve to retain the carriages on the line 
of rail*, aud tlie skids to support the carriage In the case of the 
breakage of an iixJe ; but. In order that the vertical shaft may l»e 
relieved from the weight of the carriage, stops are inserted in the 
lower part thereof at the most convenient point, against which the 
skids catch. Thirdly — The patentee proposes to divide the tender 
horizontally into two parts, using the upper or open portion for 
coals, and the lower to contain the water, and to pasa the axle of 
the wheels through the water or above it, in order that the weight 
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of the tender^ as in the rase of the locomotive before rfesrribed, 
mav be brought nearer the rails. Fourthly — To employ axles for | 
railway carriages composed of two pieces, one iMilid and the other 
tubular, to slide over it ; one of a pair of wheels being attached to 
each piece, so that they may revolve independently of each other. 



VIBRATING PISTON-ROD ENGINE. 

G. V. OusTArtwo.v, of 15, William-street, Regent's-park, late en- 
gineer, R.N. “ Improv^tmts in the ttram engine." 

The improvements relate, first, to “ the mode of conne^^ting a pis- 
ton-rod to a piston by means of a ball-and-socket joint.** The ad- 
vantage of this plan over the old one (where the piston-rod is con- 
nected to the piston by means of strapa and keys like the crank 
and connecting-rod) will easily be perceived ; a larffr bearing sur- 
face, its facility for adapting itself in the centre of the piston, being 
bored and turned at the same time, and also the convenience for 
holding a lubricating substance, such us oil or tallow, and thereby ' 
lessening the friction, and causing a lesa wear of the ImUI and socket. 
Secondly, ^ The manner of keeping tho piston tight within the 
cylinder bv the combined mechanical forces of steam and metallic i 
Hprings.** *lrhe advantage of this arrangement will also be perceived 
without difficulty: the skeleton of the piston Is formed like a ' 
wheel; the nave receives the cxid of the piston-rod, from which ' 
proceeds the arms, to the extreme ends of which a ring is attached, * 
and to which ring U bolted the top and bottom rover of the piston, 
w hich for lightness sliould be made of wruught-iron ; within these 
covers, and at the outer periphery, are fitted two metallic rin^ of 
light construction, and kept in their places by means of spiral and 
horizontal springs, but nut necessarily steam-tight, as that will be 
eff<H*ted hy admitting steam into the chamber, which incloses the [ 
packitig-nngs by means of a double acting x'lilve; this will cause i 
a more uni/orm pressure on the packing-rings than could be eifcrted 
hy springs alone; it also reijuires very little fitting and grinding, 
only the side of the ring nearest the cover : it has also another, 
though perhaps nut very great advantage, of partially pulling, in- 
stead of entirely puxhing the piston. Suppose the piston is movittg 
tipwardfs n portion of the ^irewturc from under it will be removed 
to the upper cover, which is ctmsiderablv alwve the centre of the 
globe ; hence the pulling properly, whicli in such case is preferable l 
to pushing: the same, of course, takes place on the down stroke. ^ 
Thirdly, “ The construction of a moveable apparatus to be adapted i 
to the top or cover of the cylinder through which the piston-nal is 
to slide, and at the same time vibrate.** The advantage of this [ 
apparatus over the old slide-rest shaped one is, first, being curred ' 
as to ])r«sent nearly a rertnpigutar base to the different p<v«iti«>iis of i 
the piston-rod, whereby tlie friction is considerably diminished ; j 
secondly, having a Jiat bearing surface to act against, instead of t he I 
dovetailed edges in the old plan ; thirdly, and last, its facility of 1 
keeping in contact with the bearing surface, which is effected in | 
condensing engines by connecting tne narrow chamlier, between ' 
the two slides, with the condenser, wherebv the slides are kept in I 
tlicir plac-es by the pressure of steam and the atmosphere : in non- 
condensing engines this chamber should be in communication with 
the atmosphere, which may be effwted by causing the uujier slide 
to bear in the middle onig, allowing a passage to the c hamner under 
it, which will also lessen the friction of the upper slide: it will be 
)>erceived that the slides are portions of circles, and consequently 
cosy of construction. And fourthly, “An apparatus (or self-act- 
ing damper) fur regulating the draught of the ffues and furnaces, 
and thereby tempering the pressure of steam in the twiiler, and also 
giving such due notice of the state of pressure in the l>oiler as may 
prevent accidental explosion." This being a distinct apparatus 
may be used with or w ithout the other improvements, ana >« appli- 
cable both for land and marine engine^. 

The inventor states that, *‘a plan, somewhat similar in principle, 
though differing in details, was tried many yearn ago. but in cuu- 
setpierice of the ill-adaptation of the sliilea— somewhat like the 
«/u/f-rr«< of a turning-lathe^to the motion of the pist«ui-rod, being 
at right angles to the latter onlg at the dead points of the engine, 
or top-and-lHittom stroke, it was a very great defect." 

The three first improvements are shown in the annexed engrav- 
ingof a vertical section of the steam cylinder, a, the cylinder ; 

5, the skeleton of the piston, formed like a w heel for the purpose 
of reiidoring it of light construction ; r, a hollow cast-iron globe, 
fitte^l to the end of the piston-rod and secured to it by a plug <f, or 
it may i»e cast on to the end of the piston-rod : in the centre of 
the piston is a hemispliericul socket, into w hich the globe c in fitltul 1 



and secured to it by means of a cap e firmly bedted to the hemi- 
spherical socket ; the arms have strengthening fianges on their 
under sides, and to the outer ring, at the extremity of the anna, in 
b<dted the top and bottom euvers g g^ which, fiir lightness, may be 
made of wruught-iron. To render the piston steam-tight, two 




inetallic rintr* are placed in the annular chamber Ivetween the 
covers j j)f, and held m their places by means of vertical and hori- 
zontal springs, but not necessarily steam-tight, as that will be 
effected by ailmitting steam into this annular chamber of the piston 
by means of a double-acting valve, by which a mt»re uniform pri*s- 
Kure on the packing-rings is fibtaincd than could poMibly be effected 
by springs alone : i la the cylinder cover, which is made spherical, 
with segmental pieces to complete the arc of a circle ; /r U a seg- 
ment slightly hollowed in the middle and bolted to the cylinder- 
cover ; / are slides attached to the cups m n. To keq» the radius 
slides // constantly in contact with their l^eartng surface, the hol- 
low space o should he in communication with the condenser, which 
is effected by fixing a small tube in any convenient place : in non- 
rondeiising engines (his spiure should be in communication with the 
atmosphere. 

It will be seen that as the piston ascends and descends, the 
pistun-rod will be enufded, by the lateral motion f»f the radius 
slides, to vibrate, and thereby act directly on the crank ; in conse- 
quence of the angular position of the piston-rod the wear of the 
cylinder would be greater on one side than the other, but this may 
he avoided by giving to the latter an inclined position. It will be 
perceived that this peculiarity of the piston Is of great advantage, 
especially for horiaiontal engines, as the treight of the piston would 
be supported by the pressure, and consequently prevent an un- 
equalizing wear of the cylinder and piston, whicfi in common hori- 
zontal engines cannot be avoided; hence the vilirating piston-rod 
is particularly adapted lor the screw-propeller and hM*omotive en- 
gines. To prevent an unnecessary wa-te of Kteani, the space 
between the pUton and the cylinder i*over, where the former is on 
the top stroke, as shown by the dotted lines, may be filled up with 
hard wood and bolted to the cylinder cover. 
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BUNNETrS SEWER TRAP. 

Mr. Bunnctt., of the firm of Bunnett >nd Corpe, of Lombard- 
ftreet. has invented « very «mple and ches|} ^ S«//-acting Efiuna 
Tmp," which differ* from all previous contrivances. The fault of 
the old invention was that they were so arran^d that a \try small 
(juantity of water caused the pan of the trap to fall, and cunse^ 
quently during a t*hower of rain, or water falling u^n it. the 
action was intermittent, continually opening a communication with 
the sewer, and liable to be held oj^ii permanently by any light 
matter being caught by the rising or the pan. In Mr. Bunnetts 
improved trap tbU is avoided by introducing a peculiar mechanical 

arrangement ot the le- 
verage connected with 
the form of the move- 
able pan. and applica- 
tion of the weight, 
which admits, under 
ordinary circumstan- 
ces, of a constant flow 
of water through the 
grating into the pan 
of the trap and over 
the edge of the same 
into thesewer or drain, 
the lower part of the 
trap being immersed 
into the water, so as 
to form a most efifec- 
tual water sealed joint, 
of sufficient depth to 
withstand the efl'ects 
of evaporation from 
long drought, and should a stoppage be caused by a deposit of silt 
or other matter, the water will rise in the body of the trap, until 
it is about twe^tbirds full, at which point it raisea the balance- 
weight, and obtaiiii considerable leverage by the peculiar formation 
of the moveable pan, insuring a rapid discharge of a large body of ' 
water, which by its force most effectually cleanses the trap, and 
flushes the sewer or drain, and insUintly recovers its position, with 
sufficient water to form the joint again, resuming its former action 
till another stoppage occurs ; the form of the trap also insures on 
the commencement of a thaw the ready ejection of any ice that 
may have formed therein. The annexed fh^re is a sertiu nol view 
of a street grating and gplly hole with the traji. which is repre- 
sented in its ordinar)' position, the water fl<»wing from the grating 
into the body of it, and over the edges of the moveable part into . 
the sewer or drain. The lower part of the IkhI)* of the trap is | 
immened in the water which is retained in the moveable part by . 
the counterbalance weight, thereby ftirming a perfectly seal^ joint 
and eff^ectually preventing any smell from rising. 

Another advantage attending this trap is that it can easily be 
fixed to any gullv hole, and the price is verv moderate, being about ' 
t\ each. 




GAS I.MPROVBMENTS. | 

(With Engrtiring*^ Phtr ll.J 

Oeoboe Holwortiiy Palucu, of M'rstboume-villas, Harrow- 
road. Middlesex, civil engineer, for *‘on improtrd lurthod or mode of 
pntductHg iuflnmmuUr gattrn of grmter purity tiud highrr illuminating 
poicer^ vVc.”— Granted April 17 ; Enrolled October 17, IH47. 

The first part of this invention relates to an improved mode of 
setting and arranging the retorts in conjunction with additional 
vessels rolled regenerators,** so as to insure their being heated 
uniformly to the re«iuired temperature (as shown in figs. 1 to 6), by 
which method not only an increase of volume, but also an increose 
in the illuminating power of the gas is obtained. The heating sur- 
face of the regenerators may be further increased by the introduc- 
tion of metallic chippings, or by sheet iron partitions. 

By this arrangement, the gns passes direct from the retorts into 
the regenerators, obere it receives a second dose of caloric, and 
then flows in the usual manner through the sealed pipes in the hy- 
draulic main, and then into the mei’haniral precipitator, to be next 
explained. The patentee recommends the retorts to he kept at a 
bright cherry-re<i heat, and the regenerators at a dull-red heat, 
risihle by davlight. 

The second improvement relates to an apparatus called a me- 
chanical precipitator,** combineil with a refrigerator (as shown in 



figs. 7 and 8), for the pttrpoae of abstracting the vapours of tar and 
naphtha, as well as the gaseous ammonia and its compounds. 

The third improvement relates to apparatus called ammoniacal 
filtering towers," through which the gas passes from the precipita- 
tor, being washed in its course by liuuid ammonia, descending like 
rain through one or more perforated plates, as shown in Nos. I, 9, 
and 3, in figs. 9. 10, and U. By this proceas a further jiortlon of 
ammonia, contained in the gas, is alMiorbed without subjecting the 
to an increased pressure, and the liquid ammonia is increased 
in strength. 

The fourth improvement relates to an apparatus consisting of a 
aeries of steam rfiambers and condciiserK, No«. 4,3. and 6, asfihown 
in figs. 9 and 10, through which the gas passes from the filtering 
tower ; each of these chambers is to be charged with a volume of 

} )urc steam equal to the volume of gas. The crude gas, with a vo- 
ume of Nteam, passes first into No. 1 steam chamber, and then into 
its condenHing chamber, where the steam will I>e condensed into 
water, which in its descent will carry with It a great portion of the 
remaining gane<ius ammonia and its various com|H>unds ; after 
which, the permanent gases flow from No. 1 condenser into No. 9 
steam chamber, when the gas w ill l>e again saturated with steam, 
and will again flow into its proper refrigerator, to cIc{M>sit the steam 
charged with another }>ortion i»f the nnuluct in a liquid form. The 
gas will then pass into No. 3 chamoer as before, and thence into 
No. 3 condenser, where is depowiteil the remaining ammonia and its 
com}K)uudM, together with a portion of sulphuretted hydrogen. All 
these liuuid prcnlucts are to be made to flow, as fast os they are 
deposited in the condenser, into a suitable receiver, sealed hy mu 
hydraulic joint to prevent the gaseous vapours and gas from return- 
ing into the cimdenser. From this last apparatus the gas will pass, 
freed from impurities, into the “lime machines" or puriners, 
charged with dr^' lime, where it is divested of the remaining dele- 
terious gases— vix., sulphuretted hydrogen and carbonic arid, and 
pn>ceedft thence to the gas holder, and lastly to the mains. 

The gas now purified goes into the gas-holder, and, in its transit 
to the mains, may be nuphthalised if required; for this purpose, 
apparatus may be employed similar to that described as the am- 
moniacal filtering towers." 

The fifth improvement is for avoiding the inconveniences which 
arise on u}>eniiig the purifiers and removing the refuse lime from 
the sieves prepamtoiy’ to recharging them with lime, and which u 
to be effected by causing atmiwpheric air, heated or 4»therwi»e, to 
l>e blown through the material employed for purifying the gaa, and 
discharged through the furnace-bars or chimney-sKaft, hy means of 
a “ centrifugal bellows" or other suitable pneumatic apparatus, the 
blast-pi|ie l>eing connected to the exit pipe of the purifier; thua 
blowing out the contaminated air, &c.. through the pipe by which 
the gas enters the purifying vessel, an extra pipe and valve being 
attached to the entrance and exit pipes fur this purpose. 

Reference to the Engraving*. 

Figs. 1 to 6 show the mode of setting and heating the retorts and 
regenerators: fig. 1, a sectional elevation, and fig. 9. a front elevation 
•^each figure shows one-half of a set of retorts; fig. 3, a longitudinal 
section; fig. 4. a plan of one of the retorta. showing the opening 
through which the flame rises; fig. 3, sectional plan of the top re- 
tort ; and fig. 6, sectional plan of the regenerators. — Similar letters 
refer to similar parts b, c, retorts ; d, e^f regenerat«»rs, show- 
ing the plates k to im*rease the heating medium, over which the gas 
flows from the retorts ; j.y, the furnaces ; A, i. flues thrtnigh which 
the flame rises from the funiaces, and, as indicated hy the arrows 
between and over the retorts and regenerators, to the shaA, and /, 
the blow -holes. There is one regenerate r to each retort, of the 
cauacity of about two-thirds the Utter. 

Fig. 7 is a vertical section of the ** mechanical precipitator," and 
fig. t*. plan of the same ; o, <7. perfurated revolving funs, t«» agitate 
the gas in the chamber A, A, — the shaft is steppetl into the lower 
chamber and passed through an inclined plane, d, d, under which 
the gas blow* through the tar paMing from the pipe x ; ami adjoin- 
ing is a chaml>er.r. containing a convoluted worm, or refrigerat- 
ing pipe, e, to c<»ol the gau after escaping from the chamber 6, 
through the curved pipe/. To prevent the gas blow ing through 
the aperture in the inclined plane where the sliaft passes, the shaft 
is inserted in a pipe «, Ixilted to the inclined plane, being of an 
altitude sufficient to overcome the pressure of the gas ; and instead 
of the usual stuftiug-box for the snaA, an hydraulic seal 7, is used. 

The pipe is kept cool by a supply of water passing tliniugh the 
chamber r, 1^ the pipe A. entering nt the top and discharging by 
the pipe /. The pi[>es A and / together w ith tne chamber e, form u 
syphon ; the legs or pipe*. A and / are furnisJieil with ci^cksg, to 
admit or ent «»ff the supply of water. An air-pump is used to re- 
move the small quantity of air that may be in the syphon; it ie 
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workedi m well u tiie iHdUtiiif; ikpparfttu&, by the dMoent of vat«r 
flowing from the Ions lex of the Rvphon, which ^ve« mutiun t«i a 
MBull WAter-wheel iu cunneetiuu with tlie hovel wheeU i^eariiiK, and 
band ; or the>' may W worked hr a steam en^nne or i»ther (Mwer. 
All th^ coiuleDHable pruducta collected in thu n^iatin^ chamber 
and rofritferatiair pipe p. How through the pipe tu into the chamber 

nod through the upeoinfr At the level of the dotted lititf into a 
receiver. 

9 b* a pliuu and hir. 10 a eectiomil elevation, of the ^ am- 
moniac4ii filtering towera.** steam chambers^ and rondeneera, com- 
bined in ooe appAratna. The ne taken the c«nr«e indicated by the 
arrows in the towers L, % and 3, entering each at the bottom and 
out at the top, and thence into the xteam chambers 4, 5, 6, under- 
lying the steaming and condensing before explained; a, a, steam 
pipea, with cocks to regulate the steam ; h, the entrance steam pipe 
from the boiler; c, e, e, separate condensera, with the entrance and 
exit pipe*; d. the tank for the amxnoniaoal lintinr, pnmped up 
through the pi|io e ; the tank has two di^’inional plates nxed to 
Hio top and aides, and deacending to within a few inches of the 
bottom of the tank, and is scaled at the level of the dotted line by 
the lU^uid ammonia. 

To insure the gas flowing from one tower to the other, each has 
a pipe, p. connected with the tank and rising in it to the height of 
the dotted line, at which level the ammuniu flows through the pipe 
g, into its particuhir tower. 

Instead of the arrangement of the tUtering towers, several per^ 
Rwated divisional plates, n, as xhown in fig. 1 1, may be adopted^ 
the gas flowing from the tower into the chamber through the pipe 
w, in order flnaljy to escape at the pipe y. 



leakage. The jirinciual proldem U to ascertain the modiflcation 
due to that defect oi the apparatus. 'Fhe requisite data for this 
investigation ure oht.'aned by Uie following experiment >:Vit€r 
the tula* has been exhausted to a certain extant, the whole a|^ 
paratus i« sofTered to remain quiescent, no train being dispatched. 
l*he leakage will then go on till the equilibrium of the air iimde 
I anti outside tul>e be restored. Hy observing the rate at which the 
barometer-gunge falls during the interval, we get— nut the cate of 
leakage— but data fn»m which that rate may be calculated. 

The deuaitv of air is prc^rtiunal to the weight, and therefore 
height, of tfie crdumn or mercury. Take 30 inches .as the 
height of mercury corresponding to the atmo^heric preoanre; 
then, if the harometer-guage of the exhausted tube show, for the 
pressure in it, a haiglit equivalent t<> 10 inchiMuf mercury (for 
example), the density in the tul>e would be to that of the external 
air as lo : 30, or would be l^rd the ordinary density of air. If^ 
after the leakage has gone on some time, the barometer-guage 



Jn Euajf nn the Air-pump and Atmeepherio JiaUimg ; roniaining 
tbrmuhe nud rulen for ctrA-ri/fi/iMp /Ac v<irio*u pinui/i/uw oontaitied m 
Mr. H. StvphrtiMiua rrport on ntmoepheric jiropulewn^ far the Oirrc- 
tor» of the Chester and Hoiphend RuU%oay Company, By tVii,UAM 
TLR.>ui;i.f., author of a treatise ‘‘On the Strength of Caat-lrcii,’'’ 
&c. Lumloii ; M'illianis. ]H47. 12mo. pp. 9b. 

The object of this oxcellent little treatise is a general e^osition 
of the theoretical principles of atmiwpberic railways. TTiat the 
leakage of the main tul>os of these railways involves a loss of 
pimer, is obvious to ever)' one in the slightCMt degree acquainted 
with the subject ; but it re<|uirew much more than siqierflcial know, 
ledge to estimate the precise amount of bws corresponding to a 
given rate of leakage. Mr. Turnbull has addresMul himself very 
auccessfully to the task of ivuhstitutiug exact principles for general 
nolioub rcKpecting the mechanical defects of atmospheric pro- 
pul sion. 

7*he first part of this work comprises a hiaton' of tiie air-pump, 
ajul demonstrations of several known formuJw by which its etfecto 
are estinuited. In the second part, these furmulw are applied in 
dctiiil to the case of the Kingstown and Dalkey llailwjiy, XoU 
witliatanding the imperfert succese of the metliod of subatituting 
stationar)* air-pumps for locomotive engines, the subject ia one of 
permanent interest to the engineer, on account of the number of 
neautiful scieutiiic and mechanical problems which it presents to 
his attention. CuiiKidered merely as an instructive exercise, the 
theory of atmospheric propulsion det^rve# to he thoroughly mas- 
tered by every student of practical science. It is this consideration 
which induces ua to give a brief sketch <»f Mr. Turnbull's method 
of investigation. 

M'bcii a train on the atmospheric railway has attained its uni- 
form velocity, it i« obvimia that, if tlicre were no leakage, the 
pump-pistoii and the train-piston must IkHIi descrilre the same 
space in a given time — that is, tlie void made by the one in u given 
time must be filled up by the other. For example, if the relative 
diameters of the mam lube and pump were such, that ten feet of 
the length of the former bad the same cubic capacity aa one foot 
of the length of the latter, the train-piston would travel ten feet 
while the pump.pislon travelled one. UtherwUe, if the pump, 
piston travellea at a greater relative velocity, the degree of 
vMuuni would t»e raised, and the train accelerated ; if the jmmp- 
piaton travelled at a smaller relative velocity, the degree of 
vacuum would be diminished, and the train retailed : and either 
ciae U cuntrar}’ to the hypiithesis of uniform velocity of the train. 

The exact relation, however, between the uniform velooiliee of 
the two pistons only obtains on tbs h\q>uUiesiA that there ia no 



show a height eipiivalent to ‘30 inches for the preasure in Uie tube, 
the density will he or ^rds that of oommun air. The drffrrenee 
between the densities in the tube at the two respective i>eriods is 



l(r<ls-^rd (=^rd^ that of common air. Consequently, if the 
quantity of air wnioh has entered the tube in the inteWal, be 
fuipposed to have diffused itself equably throughout the tube, that 
quantity is equivalent to the tube full of air at a densit)' ^rd that 
of common air, or, which is obviously the same thing, one-third 
tlie tube full of common air. This reaaoniiig applies generally, 
and gives this simple nile— that the onbic quantity of air admittra 
bv leukage during any interval, is equal to the cubic capacity of 
tiie tube multiplied by the fraction exprewing the difference of 
densities during that interval. (The barometer-gua^ Usogra* 
duateil, that fiur the words, “ fractiun expresring the difference of 
densities” in the above rule, we may substitute. “ difference of 
gau^-heighCa divided by 30.”) 

If this quantity of air were divided by the number of minutea 
of the interval, t)ie result would lie the rate of influx |>er minute, 
supposing that rate uniform. This method of investigation is, 
however, liable to au objection, which our author well states as fol- 
lows 

“ \A'e hsTC cilcalsted for the extreme indicstioss of the racusm gangs, 
sad divided bv the nusibcr of ninates that el^wed dortng tba obterrutisu, 
for ths average leakage per niaote. Itow this method wunld be perfeedy 
jutt, on the Boppoutioa that tl>e quairtity of leakage ia oaasUnt, or of the 
I Mme amount in equal tines ; but idw of a contiani anouat of leakage 
1 is altogether inoueipatible with what we know to take place, when air of 
j atmospheric density is allowed to flow into a veasel oontaining air of a lesa 
I deosity. Here it is obvious that tha air ia tbe vessel is eoatiimally ap- 
preachiog to a state of equilibrium wiiii that wiUiuul, and coosequentiy tbe 
vdodty of ieflox is ooatinusUy diminuhiag until tbe equilibrium obtaius.” 

He then proceeds to show, that in those experiments on the 
connecting piM of the Dalkey line, in which the heights of the 
gau|^ were taken every minute, though the succesaire differenoea 
of those heights for successive minutes were nearly equal, they do 
not indicate a uniform rate of leakage, but lead to the directly 
oppoKite conrluflion, that the leakage was far more rapid at the 
beginning of tbe experiment than at its conclusion : and he then 
maktw the following important remark in reference to Mr. Ste- 
phenMm's report ; — “ Wc are «omctrAa/ appreheneit<e that., hy atenminy 
I a couetaut antount of Uytkaye Jhr Ike connecting pipe^ some t'cry er- 
j ronntUM deductiowi ntuM have bwn made." 

** But wiih regard to the valve tube the case is ver)- different ; for it is 
easy to conceive ibat. as the longitudinal slot or aperture ii covered with a 
flexible substante. thii lubiiance will readily accommodair Ittelf lo the 
preiiure as the cxhsuvtion goes cm. and by thus dluintihing tbe area of tbe 
apeiturr as the velocity of influx increases, a coastani amount of leakage, 
or nearly so, may happen to be maintained: at all events, it is not incoa. 
kialent with tbe maxims of accurate sdcBce, to admit that such msy be the 
case, and it actually appears from experiment that the sup|Histlion is not far 
from the truth." 

If it be conctided that the leakage of the connecting pipe is uii 
avoidable evil, and may therefore be aaaumed to be wholly reme- 
lUed, we have very* simple means of caloiilating tiie effect which 
the leakage of tlie main tube baa on the velocity of the train. As 
tbe assumption of uniform leakage in this tube is romewliat dan- 
gerous, let the leakage oorre«ponding to any prupuued working 
vacuum 1>e aji^terlajiietl by a separate experiment with the Imrome- 
ter-gauge. M*e have explained how to calinilate, from the foil of 
tbe gauge, the quantity of external air which enters the tube per 
minute. It may be calculated by very’ simple arithmetic what 
length of tube this quantity of air would by iteeif occupy, if dilated 
to the suppoaed working density. And that length of tube ia the 
measure of the low of speed of the train during the minute ; fur 
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tf there had bean na laakafre, the tniin-piaton would have advanced 
that lenirth further during^ the minute. 

71ti« Hf a brief and imperfect sketch of Mr. Tumbuirn system. 
Wt must obsen e, however, that the results will ti^rree only ap- 
pn*ximnlelv with actual prartire. The fundamental hypolhe?si» of 
uniform vcliwity of the train, is not unobjectionable : it Is true that 
In calculiitiiig the moti(m of Wtimotivc en^nne*, the hypilhcMS 
will lead to rcRults of specific value ; but, on atmospheric railways, 
the distances performen with accelerated or retarded ^pecd nmst 
bear so lar^re n proportion to tIio«ie perf«*rme<l with uniform speed, 
that the latter can hardlv be considered the uormni condition. 
There are other reasons for concluding tliat calculutioiu* of the 
Diotioii of traiiu on atmospheric railways cannot be exact, llow- 
t^-er, the partial application c»f M>unil thuoretical priuciples to 
pncticol subjects, of which a perfect theory is unattainable, is a 
most Important advantage. The skilful research exhibited in .Mr. 
Turnbull's treatise, is the mure welcome for being applied to a 
subject which has, in a pre-eminent degree, suffered tlie martyrdom 
of parliamentary and new!4paper philosophy. 



A Guide to the i*ropeT HeytdutMU rtf BuUdui§ii i« T»wh» Ok a 
mmtu of Promoliug and Securing the HeuUh^ Cott^orl^ atid Safety 

t ike InkahitaHiM. By Wu. I1osju.no, Architect and Lon- 

) : Murray, IH48. 

'rhhi work of Mr. Homing evidently contains so much practical 
and useful matter that we do not like to dUmiss it with a passing 
ooticr. but we intend to devote a little time to its consideration. 
Meanwhile, whatever opinion we may entertain wdth regard to 
some of its recommendations, we have seen quite enough of it to 
feel justified in recommending it to our profossional readers. 



Earthwork Tubiee. By C. K. Stausv and W. Rt riiKBroBD. 

The authors have published aii appendix to these very useful 
t abl^, showing 1 k>w the tables may be applied to sido^tgiug ground, 
for which they give the following rule Ascertain the ratio of 
the area of cross sections of the side-lying ground to the areas of 
similar croM teetiuns, that is with same height on centre Iwe, of 
Uvel-lytng ground, and multiply by that ratio the complete quan- 
tity furnished by the tables." 



The Autuiuarian atid Uenetiiogutt Companiou. By 
Dowkiko Bkuck, £m|., F.R.S.L. &K. 

This is a imrulty fur the antiquarian student, which will be very 
favourably reeeiv^ at the present season, as it contains many 
curious memoranda and an archawlogical calendar for the year. 
The work is small^which may, jierhaps, 1 k> an additional recom- 
meudatioD. 



LECTURES ON GEOLOGV 
Oy Profeiter Ansted. Delirertd at Kiag'i CoUegf, l.ondoD. 

Os tbt J^Ueotio* of Geologjf to Engmeeriog and ArvhiteetHrt, and the 
Sagptg (f IFater to Tmnu and (,'iiiae-, 

Professor Akstbd commenced lii> fifth leruire, by coMidering the ques- 
tioD of draiosgs. more particularly with refeieoce to geaersl eogineerlog, 
which depended, in Dtsny cases, very distiDoily oo the geological structure 
of the rocks. Ami it dtd so oaturally, as, for iastancr, in to ordioary road, 
properly msde, where the drainage would uhimaiely have reference to the 
icroclare of the msterial and to the rtwks in the neighbourhood. Vitb re- 
gard to geological structure, it might happen that the beds which cams close 
to the surface would beve a stroug iuclioation ; and, in tbit case, wbare the 
beds were permeable, the road would be dreioed aalnrally, and. where oi»e 
part lay ou an impennaable bed, and the other oo a uttehsl which suffered 
the water to percolate through it, an attention to geological structure would 
faahle them to carry off all the water very latisfaelorily. This would Illus- 
trate the applioabtlity of geological knowledge, even to common road mak- 
iag: but that knowing was aiill more directly STsilable in the case of raiU 
roods, which, ruoaiag tlirosigh a long esteut of eonatry, iovolved the nceas- 
ilty (ff frequent nod deep coUings, in the exeentioa of which drainage, as 
connected with sirnclure and geological oonsidermtions, luost always come 
U. hoppofo, then, they were to take a traaevene section of a railway ont- 
fiag, similar to one of the diagrams cahibitad~i/ the beds were horixontal, 
the two sides would be litnstcd in a similar naouar with regard to aeoidaata 
anaiag from nMqual prcaaure ; hut if that were not theeaaa, and the beak 



was composed of mnd, clay, saod, or any slippery earth, in beds iaoltoed to 
the horiton, tome parts of the tuperincumbent mesa would be more apt to 
slip down than otbera. Some strata would carry water, and others would 
allow it to drain through ] and if the road did not go directly on the strike, 
in which ease there was no inoUaation as far as tbe purposes of the road 
were oonceraed, there would be a greater tendency to ** slip** on the one 
aide than on the other. Supposing the uppermost beds were composed of 
some heavy material resting upon a bed of land, tbe rain, in draining through 
the sand, wonld wash it away gradoally, and, a portion of the support being 
removed, (be upper mass would naturally have a tendency to slide down 
upon the lower part. If oaoe it began to slide, no matter how slowly— tf 
tbe movetiieot were only an inch per day, or an inch per month— any pro- 
ventive measures were too late, and there would be a slip sooner or later, 
and especially in heavy rains, or rains combined with frost. But before tbe 
saperincumbent mass were set in motion, if by any maans tbe water oonld be 
prevented from pessiog through tbe aaud, it might be prevented. That was 
Wt done by cutting a drain ou the other side, by which all tbe water which 
came oo tbe surface might be carried off before it reached the sand. There 
would then be saffideot coliesion to prevent the upper part from being set in 
motion. 

A knowledge of geological structore, in making these csittings, was ex- 
oeediogly useful, not only in preventing slips, but in reducing tbe cost of 
work. For iostanoe, when the dip wu in a certain direction, a slip was 
maaitetly impoasible, and in that case the slope of the bank might be very 
much sleeper, and tbe expense of its removal uvod. Cn the oontiMBt, it 
was not unusual in cuttings to make the banks in a sueeossion of terraces; 
bet, in this eonniry, that plan, though eseeedingly usefnl, wu scarcely ever 
■dopted. It wu, bowevef, being partially tried at New Crow, a place where 
muck mischief bad been done by slips, aud he befieved with a preapect of 
sttcccu. Tliat wu, however, a pUa which could uot be carried out vritbout^ 
a reference to geological science. 

On the subject of rmbeaUnmant$ the same principles of drainage were ap- 
plieable, though another element of eoutniction wu broogtat into action. 
If a large mass of material were heaped in a particular way, it might be per- 
fectly ^e, and answer tbe purpoae intended very well ; while if it were 
plac^ in a different way, mischief would arise. Tbe struetnre of embank- 
ments ought also to be regulated by the nature of tbe rocks on which they 
rested, as well u those of which they were formed ; and although, as yet, 
few accideots had ariaen, engineers might find it worth while to pay atteo- 
tioD to this subject. Again, if an ooibankmeot wu placed on a bill side, 
there ought to be particular adaptation to the way in whl^ the beds lay. 
If a heavy prwaure were put upon beds so situtted, which bad already a 
tendency to alip, that tendency would be increased, aad, tralcts atleotiOD 
were paid to tlie drainage, serioos accidenti would inevitably occur. Tbe 
kind of drainlog required wu much of the character of that neeesaary In 
ordinary roads— namely, by eutUng off springs which had a tendency to run 
between bands of imperme^le ro^. 

Tbe subject of remifr, and the way in which they were affected, introduced 
another element. In making canals, the engineer would constantly have to 
cut acrou springs, and through some strata which allowed water to percolate, 
and through others which actnally produced water. In going across a dis- 
trict where there wu much leskage, it wu necessary to have a perfect 
knowledge of the nature of those rocks which yielded srater and abounded 
in springs ; and of tbue strata and substances which were impermnble. On 
such circnmsUnces depended many great practieal difficnlties in the con- 
struction of canals. It wu a remarkable fa^, tbit Mr. \Villiam Smith, who 
fiourithed about a ceatury ago, and who wu culled the father of EogUeh 
geology, was himself a mining engineer, and first observed the geological 
structure of tbe country, u it affketed tbe formation of canals. His life, 
lately pnbUshed by Professor Phillips, his (the lecturer's) predecessoi at 
King's College, would be foond very useful and iatervstiag, u it regvded 
tbe practical application of to modi of geological science u wu known at 
that day. In tbe life of Smith would be found some account of tbe con- 
Btroction of canals in his day, then u important n railways were now. They 
would see bow he brought bis knowledge to bear upon the problems at issue, 
and in that way they might themselves leern how to apply a great deal of 
that knowledge of geology which they might possees. 

Supply of Water. — The Profeuor next treated of the supply of water u 
an engineering subject, apart frooi tbe supply obtained from laad-spKngs, or 
small Artesian wells, oonsidered hitherto on a comparatively small scale, and 
rather with relation to agricnltural purposes than engineering. The subject 
of draiaage and water supply wu, perhaps, eooDeeted as mneh with srehi- 
teeture u engineering ; but, when he had discussed its relations to the one, 
it would scarcely be neeesaary to touch upon the other. 

With respect to Che supply of water, the Profeseor thought be could not 
do better than give them a short outline of nbat had been done lately with 
regard to the Urge and most important town of Liverpool, which had been 
noted, for some time, u a place which wu badly supplied with water, and 
bad been more remarkable than any other town in EngUnd, for the pre- 
valence of fevers, the more than average illaew of its Inhabitants, and the 
short duration td life in tbe major part of it. Tbe members of me corpora- 
tion appeared very anxious to do all in their power to remedy that wbirh 
wu eerialnly one sooree of those evils— namely, tbe defleirnoy in the supply 
of vvater. Aoeordingly, they resolved to obtain in Act of Parliament, cm- 
powerbsg them to adopt some meuuro, wbieb should give tbs town a larger 
quantity of that important elesunt- Tbe town wu situated on the new 
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•uidfioae, tad bad hitberto beea tapplied from wolU tuok lato tbat atratuo, 
which eoDftntod of a rod laad rock, lometinet Tory ioft» MincCimea rather 
hard, iateroccted with oceaiioaal baadoof marl, Tory moch fanltod with Uree 
and eontinuotti tciqo, often filled op with eUy. and many of them eomplewy 
impermeable. The new red aaodtione reat^ upon coal metauret, and cer- 
tainly coBtaioed a great deal of water, which wao aboorbed from tbe imme- 
diate turface, or drained into it from the hilli la pretty largo qaantiUof, of 
which the actual limita were aacertainablo, lince they know bow mnch foU 
from the clooda, tnd how much wa« eraporated ; and they could calculate 
how much wai lo»t by drainage Into tbe riTera. The anpply ihui obtained 
waa found to be very ioiafficient for tbe neceaaitiea of tbe town, and it waa 
auppoaed that the quantity could not he materially increased from thia 
aource. Thia point, howeter, had to be decided opon Hy reference to tbe 
alructare of the dUtrict, and by calculating whether they got ail the aTailable 
water of the district, or only a part, and it turned out that the tatter was the 
fact. The mode in which thia water waa obtained wat by welli, with hon> 
lontal gallerieo at Ibeir bottoma, to allow the admbaion of a Urge quantity 
of water, which waa then pumped to tbe surface. The water obtained from 
the new red aandatone contained oaide of iron and some salts of lime and 
magnesia, which made it exceedingly hard, and ill adapted economically for 
many useful purpose* eonnecied with the manufacturea of tbat neigblioui- 
hood, and lu all operations in which soap wu required. It waa Tcry good to 
drink, but unfit for other domestic purposes. The question was, whether a 
sufficient supply, eren of this water, could be obtained from the diatnci .’ 
The propiietora of tbe wells attempted to show that an increaaed quantity 
could not be ohtaioed. It was to tbeir interest tbat tbat should be tbe ease, 
and they very naturally believed that it was so— conaeqaentJy. they opposed 
all measures, tbe object of which was to obtain water from any other aource. 
Tbe corporation gathered all tbe information tbat could he obtained locally, 
and then called upon scTcril scientific n<en for tbeir opinion ; and it is a fact 
of great intcrcat, as illnstrating the present practical position of geology, 
tbat it waa thought necessary to hare the opinion of persona, more noted 
for their geological knowledge than for simply a practical acquaintance with 
engineering. Profeaaor I'hillipa waa first iBTitcd to gire his atieiiiion to the 
auiiject, but was prevented from doing so by bis engagements with the Gn- 
veruoienl. lie (Profeaaor Ansled) wu then applied to, and after close cx« 
aroinaUnn and full consideration, he came to the conclusion that a sufficient 
supply could not be obtained from tbe new red sandstone formatinn. he 
being of opinion that, though a somewhat larger quantity might be had of 
the water which fell on the district, yet that woold not be nearly enough for 
tbe requirements preseot and proapectife of a town like Liverpool. What was 
next to be done? Then came in that admixture of engineering with geolo- 
gical science, now necessary indeed to every engineer, who wished to do bis 
work satisfactorily, and with the consciousness that, whatever the result, 
every roeaos bad been adopted which tbe circumstances of the case would 
allow. The eogitiecrs looked about tbe neighliourhood far and near, their 
object being to discover where the necessary supply was to be found. One 
scheme, which met with considerable favour at first, was to take the water 
from the Bala I,ake, in North Wales, and convey it to Liverpool, a distance 
of 60 miles, by closed csnali. Great natural obsUelei, however, intervened, 
and it was found that this plan involved an eDormooi expense, with tbe 
chance of incurring still greater outlay in overcoming several of those oatoral 
obstacles, which could not be well estimated until the work wu attempted. 
This scheme, after exciting much dircussion. was at length abandoned, and 
tbe engineers began to look nearer home. After again cooiiderirg the sopply 
from the wells, and again convincing tbemielves of its utter inefficiency, they 
found they roust resort to other means, and thus origioated the somewbat 
celebrated Kivingtoo Pike scheme. The Rivington Pike district presented a 
billy surface of 17 square miles, admirably adapted by nature for such a 
project. The plan pursued in this case wu to take the district and meuure 
its am of drainage, then to estimate the quantity of water that could be oh. 
tained from it, and. finally, to consider bow the water might be best accumu- 
lated. This wu a beautifully scientific problem, perfectly practical indeed ; 
but one which had rarely, if ever before, been tried to the extent now pro. 
posed. First of all, they bad to see whether the quantity of water would be 
sufficient} and this wu effected by accurately marking the water shed, ob- 
serving where alt the rills and streams could be caught conveniently, and, 
when caogbt, considering whether they could be conducted into some sound 
ami lufficirnt reservoir. The model on the (able, which wu an accurate re- 
presention of the district, would show that all those points were readily at- 
tainable. Tlie drainage was regulated by the shape of the country, and it 
might be seen either by the Ordnance Map, a contour map, or a moiiel. In 
this case, he wu able to exhibit a model, which was the best; but the 
Ordnance Map was the guide originally used. Having then found the area, 
the qucatioii whether it would yield a sufficient quantity of water to supply 
tbe town of Liverpool wu next to be decided. Thia calculation involved a 
considerable amount of knowledge of geological structure. It wu cuy to 
tell how many inches of rain descended from the sky on a certain space and 
in a given time} and they bad ouly to multiply that by the wliole area in- 
tended to be drained, and they would have (he exact quantity which fell 
opon the whole. Tbat wu simple enough; but they had then to ucertaln 
wbat wu tbe nature of tbe surface on which the water alighted ; for if it 
were penneable, u tand, for ioatance, it wu obviooi that a luge proportioo 
would be abaorbed and lost } or, if there were many hollowa, the water 
would lie in them and evaporate. These and other geological considerations 
bad all to be well considered ; but geological acieoce showed that tbe dis^ 



trict, being compoaed of tbe bed of hard atadatooe, edled mUlstoM grit, 
partially covered over with abaley beds belonging to the coal raeuam, tbe 
whole o( it might, for practical purpeoea, be r^arded u Impermeable. The 
aandatone rock, oftentimee very soft, wu here very hard, a good deal faulted 
but not open — ao that it would allow almost the whole of the water to ran 
off tbe surface. Tbe consequeDce was, that almost all tbe rain that fell ran 
into the streams, which a further examinatioo abowed might be readily col- 
lected iato two principal reaervoiri on tbe side of the district neareat to 
Liverpool, which would be 24 miles distant. The natural valleya, in which 
it wu intended to place these reaerToirs, had, no doubt, held water before, 
u the botlmus were covered with fresh water silt. There were alto beda of 
alluvial clay— an additional indication tbat a considerable quantity of fresh 
watei had at some period been there. By means of two or three embank- 
ments, these lower districts would thus accumulate tbat water, which the 
structure of the upper distriela allowed to run off. Tbe whole of the rain 
which falls upon an area of 47 square milea would thus be collected, produe- 
iag a supply of 20,000,000 gallons per day, sufficient for the town of Lirer- 
pool were it twice the siie, and also for tbe supply of a more useful and 
economical article to the mills, bleach-works, and other works in tbe neigh- 
bourhood. Here advantage was taken of the peculiar natural dreumataoees 
of the district, to make tlie minimHna quantity of surface produce tbe M&rt- 
mt(« amount of water ; but which could never have been accomplished, but 
for a distinct geological knowledge of the alructute of the district. Had it 
not been for a practical appltcsUion of geological science, tbat on a certain 
description of stone the whole of tbe wster would run off, the selection of 
the hivington Pike district would never have been made, and tbe probability 
wu, that Liverpool would have remained for a much longer period suffering 
from the wsot of s sufficiency of so vital a fioid. This wu a remarkable in- 
stance, in which a knowledge of structure bad been nppUed to superficial ob- 
jects of thi* kind. 

The Frofcsior dismissed the subject of draining by explaining the natorc 
of tbe operation of a newly. invented draining pipe (Wataon’s draining pipe), 
which wu remarkably effective. It wu cylindrical, with a great number of 
longitudinal slits, which were wider inside than oauidc, and thus counter- 
acted aay tendency to clog. These pipes were roovt useful to insert in bede 
of clay, and. even after a considerable length of dry weather, might be teen 
giving out wster very plentifully. This efficient draining caused the heds to 
contract and crack, and, by thus making openings for tbe wster, renilerrd 
tbe draining perfect. To the proper use of these pipes a knowledge of tbe 
dip of the l^ds was indispensable. 

The next subject wu connected with nt^itruits m rtfuirnl /or voriom 
eapmeertnp qpero/iowt, aiwf tutd /or a rorf wumfier n/ erowomice/ /rurporer. 
These he would divide in tbe same manner as be bad divided tbe various 
rocks, and lie should commence with the clays. 

eVoy was either mixed with limestone or with sand, in various proportlooi, 
and wu a very important material. All clays contained alumina, but a con- 
siderable number of materials existed, some known Iry the name of clays, 
and others, though belonging to the class, not recognised by the general ap- 
pellation. Of clay, properly so called, there were several distinct kinds. 
One was the clay found in the abape of snbioil, chiefly used for agricultural 
porposea. In this case it consisted, not only of silicate of alumina, the l>ase 
of all clays, but of limestone, magnesia, potash, iron, &c., and wu none the 
worse for a little phosphorus; while it contained also a quantity of carbon. 
This admixture wu indii|icosable for vegetation ; but for '* malcriiU** clays 
were lietter without these foreign luhstancci. Tbe most common clay con- 
aidrred as a material was known by (be uarae of brick cimy ,* it wu a ailicate 
of alumina, with a certain amount of free sand in very variable quantities, 
which might, however, be easily deterraiued by washing. A good brick clay 
should consist solely of these materials, without lime or potub, and if the 
free und was not in sufficient quantities, it must he mixe«! with it to make 
it work; and, generally speaking, the purest, in the common sense of the 
word, wu the best for making bricks. Tbe clay derived from the decom- 
position of some of tbe old rocks wu particularly valuable, and that derived 
from tbe decomposition of slate was generally most pure, and was oseful. in 
certain distiiels, in the manufacture of firt^brickt. The best kinds were the 
purest, and contained neither alkanes nur salts, either of which make it run. 
in the great heat to which it waa auljcclcd in the furnaces. The presence 
of such substances helped tbe action of the fire, and the surface of the brick 
would be turned to glass. Pure clay and sand was thus the Ivest fur fire- 
bricks, and it was obtained, as he had observed, from slate. The London 
clay, one of the tertiary series, was for tbe moat part tol<-rably well adapted 
for bricks— indeed, all London was built of it} but it was not well suited fur 
the otaking of firediricks, tliongh it |>osaessed many separate portions that 
were so. The mischievoua ingredieuta might indeed be separated, but gene- 
rally it was nut worth tbe trouble and expense, as there was no great diffi- 
culty in obtaining clay for fire bricks. 

Pipf-clay or pntttrt' ciay, another of this class, was used in the manufac- 
ture of the ruuglier kinds of earthenware. This wu a most useful aiateriai, 
and did not require to be to carefully selected u that used for fine pottery 
and porcelain. It contained a considerable quantity of water, and it was 
unctious and soapy to the feel. It was oecettary fur the (purposes of the 
potter that it sliouhl contain a considerable quantity of water, which uiualtv 
amounted to 18 per cent. It did not contain sand; but it usually had about 
1 per cent, of oxide of iron, and a small quantity of lime. The chemical 
composition of maleriaU of this kind, however, wu not very accurately u- 
certained, as they were for tbe most part accidental mixturea, and were apt 
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to TtT 7 it diffmnt loetlitict. Pipt-eUy wm obUitcd from beds tltotted in 
tbe midst of other dtjrs, ud they tppetred to form • hood of finer mtieritl 
li toei il ed wHb tbo Conner cltys. llkore wu t great of this day fooiid 
nt Paris, vhere it was called arfiie pUiti^. Tbe lower beds of the Londoe 
clay were also described as pt€$tie ddy / bol they consisted, for the most 
part, of gnrel or pebble beds, for which that was not at all a proper name. 
Still, some of them oontsined this material. 

Fmtten’ rerf A was another and a finer kind of day, used la the fulling of 
cloth, oa account of its power of absorbing gresse rea^y from wooUcoi. It 
contained an anaaoally large quantity of lUicn, as compared with tbe ordinary 
pipOi^y, tbe proportion of tbe latter being 4S per cent, of silica, and 33 of 
almatna; while that of the former was—iUica, 63 ; alumina, 10; the other 
parta being made up of iron (about 9} per ceat.), magnesia (1 per ceat.), 
and water (24 per cent.). Pullers’ earth was derired from the Weald day 
at Kntfield, la tbe neighbourhood of Reigate, and from the lower part of tbe 
oolite rocks in Wiluhire. lo each case there was a considerable variation 
in tbe colour, occasioned by tbe condition of the oxide of iron ; but the 
texture was tbe taase, and tbe colour was a matter of very little conse- 
qatace. 

PorttUim elay was another important material. This was derived from 
decomposed felspar, obtained generally from gneiss, or granite. It was the 
parest of all the clay rodis, being a pure lilkste of alutnins, conristing of 00 
per cent, of silica, and 40 of alumina. A large quantity (8,000 tons annually) 
of the finer kinds was obtained in Cornwall by artifidd washing. Besides 
this, upwards of 26,000 tons of tbe eotiver Idnds vras obtained from beds 
fonnod by tbe nitural wishing of tbe rains. Tbe decomposed fdiper was 
mixed with water in tbe arlifidal prooesa, and moved along at a eertdn velo- 
city, when tbe whole was gradoally depodted in tbe shape of poroelain elay. 
Tbe coaraer parts were deposited first, when the mass moved most rapidly ; 
next, the finer parts, as tbe mass moved slower; and, lastly, the finest of 

Diere were other clays worthy of notice, as, for instance, tbe ocAret, red 
and yellow, tbe colour t^ing decided by the condition of tbe oxide of iron, 
which wis present in them in considerable quantities. These, however, 
were not important as materials. 

Prom some clays, the subitanee called alum was derived ; but that, like 
the ochres, wu not an important material, geologically speaking, although 
interesting from tbe chemi^ process by which it wu obtained. The talented 
lecturer eonclodcd by briefly describing this process. 



FROOECDXlVOa OF BOXElfTXFXG BOOXETIIIS. 

ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
iVer. 29. — A. PoTNTin, Esq., V.P., in tbe Chair. 

The Secretary read tbe Report of the Committee appointed to examine 
the design submitted by the Cavalier Nicolu Mstai for tbe completion of 
the western front of tbe Cathedral at Florence. The report expressed in 
general terms an approval of the design ; and stated that the architect bu 
shown judgment in adopting tbe style of tbe other parts of tbe exterior — 
thus seeking to complete the noble edifice in one congruous character, in 
harmony with the Campanile and the Baptistery. By this unity of senti- 
ment, the design for the western front appears a consistent and integral 
part of tbe structure. 

A paper wu read by J. Gwilt, Esq., entitled, " Somc diaeurwt fttmarit 
am PoimtHl ArckUecturr, fn rtUitiom fo i/s Symmetry and Sia^ility." 

The esuy wu of considerable length, and traced in a general way the 
origin of Gothic arehitectare. Mr. Gwilt stated that of a great number of 
writers on that subject whom he had consulted, he found that twenty were 
of opinion that it originated in Germany, fourteen that it wu of Eutem or 
Saracenic origin, six that it arose from the hint suggested by the intersec- 
tion of Norman arches, four tbst it wu tbe invention of the Goths, and 
three that it arose in Italy. Mr. Gwilt wu of opinion, with M. Miclielet 
(** llUtoire de Prance"), that when the power of the Church diminished 
about the year 1200 under Innocent III. the arts, particularly architecture, 
fell into lay hands to a considerable extent ; that the impetus thus given 
changed its character ; and that in the hands of tbe lodges of Freemuons 
which then arose Gothic architecture and all its developmeott were origi- 
nated and taught. By the aid of diagrams and drawings the gradual 
growth of the fine forms of Gothic architecture were developed and Its 
pnnciples explained ; the leading fact seeming to be tbst the number of 
sides in tbe polygonal apsides of tbe cathedrals wu tbe governing number 
for ail tbe parts of the plan and even the details of tbe architecture. 
Many ctirioui iosUitccs of these analogies were given. Mr. Gwilt com- 
hatt^ the “ Vesica Pisds" theory, u well as the vagaries, u be called 
them, of tbe lymbolista. 

A eommnniratiouwu read from B. I’auson, relative to some mural paint- 
ings discovered by him in the church of Lingfield, in Surrey, fbese 
paiotinp, fac-slmiles of which were exhibited by him, repreaented draped 
6pres, about three feel in heieht, oa a diaper groundwork, and appeared to 
have been executed in distemper. They had at soma period been covered 



over with whitewuh ; oa which tbe ComnaadiDMti tad acripturtl text* 
had beets inacribed. 

Dec. IS. — S.Awocll, Bsq., V.P., in the Chair. 

A paper wu read ** Om the Primeiptet end Practice <tf Brniidimy Sewers,'* 
By B. I'axson, jun., Fellow. 

The intention of tbe author wu to show that sewers might be efTeetually 
constructed with a moderate fall ; that no one form of sectioe is applicable 
under all cireumataneu, but that no form ahoald materially depart from that 
of tbe umictrcBlar invert ; that all main aewera should be of sufficient al- 
titude to allow a man to ptu through ; that no impediment ahoald be ofifered 
to tbe continuous flow by crou streams or accumulating deposits; and that 
cleanaing by flushing" is an effident means of removing tbe sUt and other 
matters in the sewers. Mr. ranson particuUrly alluded to tbe neccuitv of 
all seweii being of sufficient, hut not of more than auffident, sectional area 
to contain tbe greatut quantity of water that may at one time have to pau 
off— or that, u in tbe cue of districts below tbe level of high water, they 
may have at one time to eontain. In reference to tbe idea of coostructlBg 
sewen of small sixe and removing tbe oonteots by conUnued pumping, Mr. 
I’anson remarked, that u tbe pumping power should be at all times equal 
not only to discharge the average quantity of water, but alio that of the 
greatest quantity which may at any time be required to be puaed off, it wu 
obvious that ibeie would be an eoonnous continued wute of power at a 
cost more than commensurate to the laving effected by cooitructing tbe 
sewers of smaller siie. 



SOCIETY OF ARTS, LONDON. 

A’or. 10. — ^Tbomas WxntTXB, Esq., F.R.S., in the Chair. 

Tbe Secretary read an addreu on the opening of this tbe 94 th Seuion of 
tbe Society. 

Mr. J. CuKDALt read a paper “ Om OmamnUai Art ae applied to Ancient 
and Modem Bookirndtuf." 

Tbe author commenced bystatlag that tbe earliest records of bookbtading 
prove that the art hu been practised for nearly 2,000 years; previous to 
which time, books were written ou scrolls of parchment. Some inveaiire 
genius, however, to whom the Athenians erecte<l a statue, at length found 
out a means of binding books with glue : the rolls of vellum, Ac., were cut 
Into sheets of two and four leaves, and were then stitched somewhat as at 
the present day. Then came tbe uecesaity for a covering, The first book- 
covers appear to have been made of wood, probably merely plain oaken 
boards, which were afterwards succeeded by valuable carved oek biadiogs ; 
these were followed by boards covered with vellum or leather, and spedineoB 
of such of great antiquity still exist. The Romans carried the srt of buok- 
bindiog to considerable perfection, and some of their public officers had 
books called ** Diptycki," in which their acts were written. An old writer 
says that about the Cbriitian era. the books of tbe Romans were covered 
with red, yellow, green, and purple leather, and deeorated with silver sod 
old. In tbe 13th century some of the gospels, missals, and other service 
ooks for the use of tbe Greek and Roman churches, were covered in gold 
and silver ; some were also enamelled and enriched with predous stonu and 
pearls of great value. In the 15ihceotury, when art was universal, such 
men u Albert Uurcr, Kaffaelle, and Quillo Romano, decorated books. The 
use of calf and morocco binding seems to have followed the introduction of 
printing, and there are many printed books bound in calf with oaken boards 
about the 16th and beginning of the sixteenth centuries ; these are mostly 
itimped with gold and bhud tools: the earliest of these tools generally re- 
prcMut figures, such as Christ, St. Paul, coats of arms, Ac., according to the 
contents of the book. In tbe reign of Henry VIII., about 1638, Grsftnn, 
the printer, undertook to print tbe Great Bible, for which purpose be went 
to Paris, there not being sufficient men or types in England ; be bad not, 
however, proceeded far when he was stopped in the progress of this •* he- 
retical book," upon which be returned to England, bringiog with him prcssei, 
type, printers, and bookbloders, and finished the work in 1639. Henry VHl. 
had many books bound in velvet, with gold bosses and oroaraeots ; and tn 
bis reign the stamping of tools in gold appears to have been introduced, la 
the reign of Elizabeib. some exquisite bindings were done by embroidery, 
tbe queen herself working tbe covers with gold and silver thread, spangles, 
Ac. Count Grolier seems to have been a great patron of the urt on the 
continent, and all bis books were bound in smooth morocco or calf orna- 
mented with gold. Tbe style of tbe books of .Maioli was very similar to 
that of Grolier, or those of Diana of PoicUers, tbe spedmens d>rne for her 
being among the finest ever pro«luced, and were no doubt designed by Petit 
Bernard- Rogar Paine was the first Englishman who produced a really good 
binding, and some of his best works, such as French romances, were pow- 
dered with the fieur-de-lis. His books on chivalry had suitable ornaments; 
on poetical works be used a simple lyre, and carried the emblcmatu-al style 
of binding as far aa emblems ought to be used. Tbe following bit! of his 
for binding a work is a curiosity, and shows bow movlerately be charged:— 

" Vaneria prodlum Rnsticum, Parisiis, MOCCLXXir. 

" Bound in the very best manner in the finest green mo- 
rocco, tbe back lined with red mofoeco. Fine drawing- 
paper and very neat morocco joints inside. Their was a 
few leaves staiod at the foredge, which is washed and 
cleaned .. •• 004 
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BoHjeet of tbe book Mag * Bnotlcvni/ 1 bive m- 
turod to putt the Mne Wreath on it, I hope I hare not 
houDcl it Id too rteh a manner for the book. It take* op a 
grant deal of time do tbeae Vine wreaths ; I goeaa within 
time I am certain of meaaurlag and worklog the different 
and rarious small tools re<^uired to fill up the Vine wreath, 
that it takes Jtrj near 3 dajs’ work in floishing the two 
•idea onljr of the book — but I wished to do m}r ^it for the 
work, and at the sane time i eannot eipect to charge a foil 
and proper price for the work : and hope that the priec will 
not onijr be found rcatonable Irat cheap 0 IB 0*^ 

or the binders of the present eentnry, the following deaerre to be men* 
tinned with respect — riz., Mr. Mtekenzic, Mr. Clarke, Mr. Bedford, and Mr. 
Ua^dar; the biodinrs by the latter consist almost invariably of adaptatiesi 
nd iDOdificatiotta of ancient examples. Among the many splendid speci- 
mens of bis work exhibited, that of ** the SheriA of Shropshire,’* hi impe* 
rial folio, deserves special notice, u being enriched with the armorial bear- 
ings beautifully colonred. The binding is of blood-eoloorcd moroeco, ex- 
tending an inch and a half all ronnd tlw inside of the eoeer, on which Is 
stamp^ a bold, open border, tooled in gold. 

Tbe anthor. after allnding to the numerous spedmeni of modern bindings 
which have of late been pranced to the public, and regvetting their want of 
originality, concluded by urging the necessity of attempting sometbing ori- 
ginal and suitable to the advaacing and improiing taste of the time. Then 
we may hope that ere long ornamental art in boukbinding will be wedded to 
our present perfect execution, and that tbe 19th ceotory will be able, like 
the 15tb, to bout of astvle of its own. 

Mr. lI.CoLK, isaiitant keqser of the Public Records, exhibited a number 
of very curtnus end heantiliil spacimeiw of bookbtadiag, aaoag which was 
one ooolaining the deeds relating to Henry ike Seventh's Chapel at West- 
minster, in which tbe monks uodertake to pray for the soul of its foBoder as 
long as the world is. 

>or. 17. — W. R. Booxin, Esq., V.P. in the Chair. 

Tbe first eommnaieatioo read was by Mr. Bsuamt, on bis " Plam/or oeer- 
temiHg difiemUm aiirtmk^ G mtg*, And V'ltitmg /Ac Bromd tmd 
ATarrove Cmig9 Hmkfsft,” 

Mr. bniASTT commenced bis paper by pointing out the difficulties which 
had arisen from the adoption of tbe two gauges in thh country, and the 
objections which have bMn urged agaiast the various pl a ns viz., the tele- 
aoc^ axles for the wheels ; the shifting of tbe carriages from one gaage on 
to that of another t laying down doable lines of rsiU ; &c. Ue then pro- 
ceaded to daseribe his own plan, wbieb is as follows : — At tbe point of junc- 
tion of tbe two ^iges, a plilform u to be fixed in tbe centre of the rails ; 
the carriagee are t^ to be placed upon wheels, tbe two ends of the axles 
of which are to be made as m^ screws ; on tbe centre of tbe axle a pinion- 
wbael is to be fixed, aad under it attached to tbe frame of tbe carriage a 
lever, upon the upper side of wktoh is s rack, and at tbe lower rad an anti- 
friction roller. The nave of the wheels is to extend under the carriage in 
tha form <d a female screw, to rseeirc the axles. By this amngemeot, 
while tbe train is travelUng on the narrow gauge, the wheels would be ! 
screwed np to the required vridib, the racked lever baogiag looaaly under tbe . 
pinion-whMl, and tbe axle would turn with the wheels; but when tbe train I 
retched the point of junction, tbe lever would be caoght up by tbe platform 
(which is to be 40 yards leog), aad with it the rack. Tbe axle would thus 
be prevented from turning by tbe piaien-wbael and rack, aad the wbaala, 
from tbe weight of carriage, passengers, loggsge, dee. preesiag npoo them, 
vroold immediately begin to unwind the screws, which, by the time the car- 
riage has reached the other ead of the platform, will ^ve extaadad the 
axle to the required width^tbe lever wonld drop and free tbe pinion-wheel, 
and tbe axle would then torn vrith the wheels as before. The wheels are 
kept in tbeir position when oewouad by coupling.rods. lo backing tbe 
train, tbe senw is prevented from acting by means of a stop fixed to tbe 
carriage sad Uockiog tbe axle. A working model was exhibited. 

Tbe second paper reed was by D. J. lloAnx, Esq., *• One j taU m ey 
prapA cmd Jtarmm, to ujtd m a memtu q/* Cbmavwaieaihip Ae/ivem tkt 
Guard amd Driver Raihea^ Cmrriagee.** 

Tbe plan proposed is that a series of rods should be passed through the 
oarriages of a train, and united at their extremities by a leleseope-joint, ao 
as to allow of extenaion and contraction t tbe rods being made with a ual- 
vmal joint, admit of a rotary motionr-tbe only motion which a railway 
train has not. At the end of the rod on tbe guard’s carriage is a crank, 
whkb, when the rod is turned, eones in contact with a tiammer, and cauaaa 
it to strike a bell. A signil is then to be raieed, indkaiing tbe carriage from 
which tbe signal is made ; the gnanl will then immediately ascertain whether 
it ia necessary that the train should be stopped, and if so, by turning the 
rod in the reverie direction to whst tbe person sigMlIiug had done, will 
ring another bell at the driver’s ewd of the train, or sound the whistle tbe 
eoginf. — Mr. Hoare stated that it is immaterial what tbe curve of the rail- 
way may be, as tbe universal joint tdmili of the rod varying from a right 
line. It wotild alao act in asse a carriage got off the line, or even on to tbe 
buffers of. tbe carriage preecdiog it. 

A'ce. 24.— T. WiBSTUE, Esq., F.R.S., V.P., in the Chair. 

Tbe first communication read vras on Mr. Dtrrrow’a ** Ratkvof Cmvmkh»- 
cofor.” 

Hr. Duttok proposes that a small metal pipe should be fixed In tome 



convenient pert of each railway carriage, and oonnaetad at its extrtmirise 
with tbe cairlsge prcccdiag aad following it by maans of a short length of 
vuleeniaed india-rubber tubing and a kind of bayonet fasteaing ; at the ead 
of tbe tube, near to the guard’s aeat, a wUsUe » to be fixed, which will b« 
eepable of belog sounded by the pamangera on their blowing into a small 
branch tube, to be fixed in each carriage in eonaaetioo with the malal pipa. 
A model was exhibited. 

Tbe second eommunicatloa was by kir. P. BaoTHeae, f>n kityttufvr 
a Commtmivafkm Ae/tveen /Ae fa m eayer r , Gmrdt, wad Drrrrrt if a 
kailway Train*' 

Mr. BaoTiiiua proposes, by means of a fly-wheel, to ba worked by tbe 
rapid current of air ptising through It, to set in motion a moUiplyleg power 
which shall work a smatl air. pump, and compress air into a ebamber in con- 
nexion with which two whistles shall be fixed; one of these tbe passengera 
are to be capable of sounding, hy allowing tbe compressed air to escape. 
Tbe seeood wbUtle is to be of a different size and sound, and entirely under 
the control of the guard, and only to be used when U is necessary to stop 
tbe train. 

Tbe third paper waa by klr. £. E. Ajxbm, on his means of effecting a aimi- 
lar eommumcation. 

Mr. Allen proposes to make use of elaetricity as a maans of sound- 
ing the steam whistle. Galvaniseil wires are to be carried along each of tha 
carriages of a train, aad the electric circuit is to be completed by tbe uae of 
galvaaiaed coupliag chaias, which, so loag as the clrc&it is oomplete, mag- 
netises a piece of soft iron and bolds a detent attached to tbe staam-eock; 
hot wheaever tbe circuit is broken, the iron is damagnetiecd, aad the datcot 
allowed to go free, upon which the steam escapes, and the whistle iberohff 
sounded. 

The fourth paper read was by Meaera. Buxtt and Littls, on their metbed 
of forming ■ similar comraunicatioo. — In this plan, as ia Ur. Allen’s, it is 
proposed to use an elaeiric earrent, the circuit of which is to be completed 
by maans of wires and chains, but is to act only when the circuit U com- 
plete, when a bell is taug. 

Dec. I, — W. Wyok, Esq., R./.., in the Chair. 

Five specimens of cm Gtaae” by U. Da Row, of Mvnicu, 

vrere exl^bited.— Tbe l&ccretary stated that the colouia used by U. De Hob 
are peculiar, and tbe method of preparing them known only to himMlf, and 
which colours are glasses of different degrees of hardness, care being takeu 
Id using them never to put a harder upon a softer metal. He also uses both 
sides of tbe glass, which enables him to obtain clearness end decision of 
colour. 

Mr. Hall offered some remarks on the history of sUioed gliM, and ex- 
hibited eovcral spaciMsns of modern nannfaeture. 

Mr. S. Moulton exhibited a model of an “ Inm Truu Rail%catf Prtdpe,** 
tbe invoutionof Ur. Bioa«, of .New York.— The poauliailiiea of this bridge 
are its simplicity, lightness, and strength. Tbe director! of the New York 
and Harlem railroad have erected a bridge on this principle, the span being 
70 feet, and having a doable track or roidway upon it ; tbe eotire weight of 
metal used in its construction was 13 tons, while its coal was under £600. 

A paper was read by Mr. Aaottan, *‘aa ily aaiEy wUA r^ a rmec to 
Mamaawatal Brawu amd hwiead Stemec." 

Tbe author commeaced by referring to the very early period at which the 
art of engraving appears to have bean known and praclaaed by tbe l^idA^ 
and goldsmith, and the probability that those to whom the art was known 
were subject to a preeise code of laws and eooMOted with the priestly offiee, 
these laws having the effect of regulating the prodnetioaa aecordieg to a 
gi ven eiaadard aet up by tbe beau of tbeir oroar ; thus giviag a aingnUr 
uniformity to tbe nmncnMM axampUe of aatiqoe art, whather ia painting, 
aculptwre, or engraving. After alleging lo tbe Egyptian, Etruscan, Greek, 
aad Roman speeiitiens of engraving, aad their similarity aad common orl^, 
he proceeded to point ont tbe various purposes to which tbe art of engrav- 
ing on brass vras employed, such as the repiwsealatioo of geogiuphioal din- 
grams. In the time of Herodotus, edicts and public records were sometimas 
inscribed on brats taUeU, a striking iottaace of wbieb occurs in the pvesor- 
vatlon down to tbe proseat time of tbe will and acts of the emperor AugOA- 
tui. llaviog toudied upon Mne few inttaaces of the ancient practice of 
the ealeogrephie art, the author proceeded to detail some partienlara of that 
process as it appeared at the general revival of art during the middle agea. 
In the Bih century, by a law of Kenneth, king of Ecothuid, U waa esjoined 
that a eroiB should be pot on every gravestone— t. e. co^-ltd ; and thin 
appears to have been dona in three ways lit. By the use of incised lines 
drawn around the obfect. 2ndly. By producing the form in low relief. 
3idly. By a wholly exeisad figura. — The use of eepnlchral brasses appaara to 
have ori^nated with the general revival of art in the 13th cantory, one of 
tbe earliest ipednens being that of Sir Roger dc Trompington, who died id 
1289. *The brassei of the 14th and l&ih eenturies oontatn, besides tbe effi- 
gies of warriors, ebarchraeo, ladies, aad civilmas, many examples of beau 
tiful decoration, derived from tbe sicbitcctaral practiee of the tunc. Diffe- 
rent conbiuatiom of the letun I.H.S., wmpoeing Uie saered monogram, 
Bppeir in tbe'hrasses of the 16th and b^inaing of 4he 16tb oaaturies. la 
tbe 16th cratary, at the time of tbe Refoimatum, these eacved monuoMats 
appear to have beeoue obnoxioos, aad were accordingly swept oat of the 
ehurebca with an unspartag hand— 4ew (coapararivtiy) having ascaped da- 
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itnaetiovj of «oo»e of tbr»e, bowerer, the author produced rubbiuRt ; and, 
haring traced the biatory down to the IDth centur;*. and referred to ibe 
latest of that period (prior to those produced tirtder hit own direction), he 
proceeded to urge the desirahleacas of |>osae«Ma| as a nation a conpietc 
CDllaction of the rubbiugs of (he hrasees of this ceoutrjf, as dlustrative of 
Utc ceitume and bistorj of bjitoae times, and the fwopriety of such a col* 
leoaion being deposited in the Uritish Museum. The aetbor tbeu cooclodcd 
his paper liy calling atteniioD to the oartooai of several monuToefiU recently 
executed by hinaelf. by a new processs of working on brass, and wbich he 
(woaiiaed to conmanicaie to the Society at aa early period. 

Dfe. 8 .— »T. HoaLT.v, Esq., In the Chair. 

Mr. 11. Cou made soma remarks in reference to Mr. Archer’s paper on 
Mimlchral braasai and iocbed stones, read at tba last roeetiug. He obserred 
that aboQt ten years since the itody of brasses re>« 0 [nnenced in this eoun* 
try. Daring that period, however, almost all that is known respecting the 
brasses has been aabaoited, and several works have been written on the sub* 
ject; so that there ia scarcely anything to find ont, unless the brasses happen 
to lay uadar peers or in parts of the churches which at present are concetded. 
The moat remarkable have been published by the Csmbridge Caasden So* 
ctety, and on tbe walls are eibibited engraviogs from a t»ook of great excel* 
lessee by Waller : others have also paid attention to the aubyect. Tbe ordi* 
navy proeoM of obtainlag rabbiaga is as follows : — A sheet of paper is laid 
Qpea tbe braas, and kept in its psssitioa by weights ; it is than rubbed over 
with a cofflpotilion known as beeUball. By this means, tbe whole of tbe 
paper where the brass under it is not out away beeoraea blackened, while tbe 
incised Unca reaaia tbe colour of tbe (saper. In some caaes, a kind of 
brouae oompoaition ia used upon a black paper, and by this tneaaa as nearly 
aa paaaibla a facaiiiula of tba brats isobuinad. Tbe nsoit important brasses 
to be found in London are in Westminster Abbey, St. lleleo’s, Uiabopsgate, 
Allhallows, and St. Andrew's Undersbaft. Passing out of London, tba 
nearest churches where any remarkable brasses are to be found are, WiJJes- 
den, Harrow, Sooth Minna, 9t* Alban’s, Bfoxboume, Cbeihunt, Royitead, 
ChigweU, Windsor, Sioke*Pogls, Taplow, Westerkam, Peosborst, and Cob* 
bam. 

Mr. Hall made tome remarks ralastvu to tbo bisiory of oopper-plate an. 
graviug, and the probability that it grew ont of the art of eograviog moon* 
mental brasses. 

Xfr. Sloctm exhibited two ploughs, a scythe and cradle for reaping com, 
a grass scythe, three spring tempered manure end hsy forks, e cast •steel hand 
hoc, and an American axe. He stated tbe peculiarity of these implements 
to coasist in tbeir Ughtoesa, cheapness, and durability, thus enaUing tbe 
agricnltural labourer to accomplish a larger amount of daily work at a lest 
cost. Tbe implements be exhibited were soeb as are commonly used in tbe 
United SUtee. — A letter was read from Mr. Lore, of Manor House, Naseby, 
in which be states (hat the ploughs were tried on a clay soil, in rather a dry 
state, agmnst Adams’s Northampton plough, and one of Howard's Champion 
plougfaa. Howard's, when woHdng fire inches deep by eleven iocbea wide, 
had a draoght of 31 stone } and Adams’s plough, at the same width and 
depth, a draught of 30 stone; while the American plough, at fire iocbea 
deep and fourteen wide, drew only 26 stone. ** In justice to tbe Amcriesui 
plonghs, I nuat uy,** ohierrea Mr. Lore, '' that they cut up and cleaned 
Ibeir furrow qrdte at well as the other ploughs, sod alio turned the earth, 
complelely bruking it, and putting tbe soil in capital position for drilling 
or dibbling ; they are the moat simple, strong, light, and effective ploughs it 
is possible to conceive : other experiments were aUo made, and tbe drangbt 
tested by tbe dynamometer,’* — The cost of tbe ploughs Mr. Slocum stated 
to be £2 each. 

A oommutticatioB wm read from Mr. W. Tatlok. F.L.S., Ac., ** oh tkt 
(\tUioatioH ff Ike PofyyonMm Tinclorium, or Dyer’s Tinctoria.’* 

^ This plant,** obserrea Mr. Taylor, " is a native of China, and was intro* 
duced into this country in 1776. by John Blake. It is used in China and 
Japan for tbe purpose of dying a bine similar to that of the fioest indigo. 
The colour is obtained from tbe leaves of the plant, wfaicb are dried, pounded, 
and rende into oakes. ‘With tbeae cakes,’ Hunt»erger says, ' they dye 
linen, silk, and cotton.* When tbe cakes are boiled, they add ashes; and 
tbe stronger the docoction ia made, tbe darker ia tbe colour. Tbe plaat 
grows beat in this country on soils of a medium textnre. which must also be 
well manured before the seed is sown, wbich it best sown io rows about the 
middle of April. Two pounds of seed to tbe acre is suAdent. but tbe plants 
may be planted ont in rows from (be hot bed, at tbe rate of about 16,000 to 
tbe acre; and unless they are brought forward and planted out, they will 
not produce seed In SnglMd. Tbe plant can be prepared for tbe market in 
three ways, vtx.— 1 st, it may be cut in a green state and sold to tbe dyer, ia 
which case an acre wonld produce five tons of leaves and stalki, worth about 
£30.— 2nd, if cut and placed in vats, so as to precipitate the feeula, or in* 
digo, the acre would prodnee 3 esrt. of colour, wbich, at Is. per Ib., would 
be worth £16 16«.— 3rd, the plants may be cut up, dried, and packed io 
bniMilea : tbe acre would then yield three tons of dyeing matter, and be 
worth about £21. The cdouring matter may be extracted eitber fer* 
mentation or scalding.” Specimens of tbe plant and colour were exbiMted. 
T1»e last communication raad was by Mr. W. DaNivuTr, ” on seme sandier 
FUsr promn m Iretomd in 1847.” 

Spactmeas of tbe flax wen exhibited, end Mr. Bennett stated Ibey were 
prodneed under every diaadvaotage poatible, and ia one of the most remote 



and destitute corners of tbe nboU Island, viz., tbe barony of Eoris, county 
' of Mayo, on (lie western coast, and uuder tbe superintendence of Mr. G. & 
Boiirus, tbe |wasantry being wholly anacquaieted with its mode of culture 
and preparation. The ilax is of go^ quality, and worth from G«. to Ss. per 
stone. The introduction of its culture bas also afforded employment to a 
large number of |K>or women in spinning. Tbe peasantry arc also being 
employed to manufacture linen from looms erected in tbe sublet of a ckrgy* 
mao, in another most distressed localitv, specimens of wbicb were exhibited, 

ROYAL SCOTTISH SOCIETY OF ARTS. 

Aot. d, 1847.— David Maclaoan, M.D., P.R.S.B. President, in the Chair. 

The followtug eommunicationa were made 

1. Oh the first pris^eiptes qf Symmefrieol Beonljf, as detetoped rit the Geo~ 
nse/rsc Hormsony nf /he Unman Head emd Coms/enoiice. By D. R. Hat, 
Esq. 

Mr. Hay commenced bis paper with a quotation from Dr. Reid’s ” Intel* 
lectual Powers of Man,” sbowing that it wu the opinion of that great phllo* 
topher, that, as taste might be true or false according u it wu founded on 
true or false judgment, it must have first principlea. He then observed, 
that by trnth beiog properly investigated In the natural scieoces, aatnral 
philosophy had arrived at its present advanced state, and Its application in 
tbe uiehil arts bad cenaequently prodiced Hie bapplaai reaolts. Bnt that In 
our search after truth in the scieeoe of astbetics, a rery different conrae 
had been followed, and that our idau of bcaaty were dotb^ in mystery, and 
onr attempts to produce the former io the rarions braicbea of art, depend 
in a great measure upon ebanoe. ThU he attributed to the preotloe of aer- 
rile copying io our ichoola of art, ioiteed of studying the first priodpleaor 
teachable laws of beauty ; in short, that we study and imitate results without 
inreetigating causes. He aaaerted that there exist preebe matheraatioel 
priocipies of a practical nature, by which tbe estemal form of tbe human 
head and countenance may be delineated, and by which the propoitioai and 
relative positions of -tbe features may be arranged upon the Aeitl surface so 
at to pr^uce a primary species of a^metrical beanty ; and that tbaae prin* 
dpiet were identical with those which prodace b ea uty in arehite e ture and 
ornamental design. This be demooetrated by oombining io a diagram tbe 
Platonic trianglea and tbe currilineal figures that belong to them, showing, 
at the same time, that those triangles were the root of all symmetric 
beauty and harmony in geometry. Ha showed tbet this diagrnm corrusponded 
in aU its parts to the anatomy of tbe hnman bead, and that the conatenenot 
thereby produced poaseesed the beau ideal beanty of the finest Grecian sculp- 
tores. Mr. Hsy stated that be believed (be prindples be explained wera 
known to the aodcot Greeks, and were introdu^ by Pythagoras, and taught 
by Plato io connection with mathematics, and by Pamphilns as connected 
with art. Tbe drawings by which Mr. Hay exemplified bis principle wera 
larger than life, and very numerous, and we undersuod it U his intention to 
pnblish them on a small scale. 

2. The Report of (he Prixe Comnuttee, awarding tbe Prixea for Session 
1846*7, was read. 

Aev. 22. — G. Bucraxa>‘, Esq., President, io the Chair. 

The following commnnications were made 

1. Sufyttlions Jhr pretentiny .leetden/s on Ra i kaafS, By J. Stkwabt 
H apBra.**, Esq., of Colquhalrie. These suggestiant hava r^erenca to tbe 
injudicious practice of mixing light with heavy carriagea in different parts of 
tbe train, and to the injudicious applications of tbe break, and the order in which 
it is applied ; and propose the cbmiftcation of tbe light and heavy carriagaa, 
and tbe working of the break from tbe rear to the front of the train. They 
have also reference to tbe permanent works of most railways as orleinally 
constructed, heiug too light and iosuAdent for tbe heavier loads and hirt 
velocities which are now used ; and propose to nve increased stability to toe 
rail by a well laid pavement of heavy blocks of stone, along tbe outside of 
each rail. Tliey have also reference to what is called “jumping,’* which is 
often the cause of carriages running off the line — to noeqnal subsidence of 
the roadway, and proposes Telfordrt plan for forming the emhankmenla in 
concave layers, or that the earthworks ihonld beallowtxl ample time to so^ 
side of themselves before the rail is used. Mr. Hepburn also propels longi- 
tudinal supports under the jotniogs of the rails, which be considers their 
weakest part. The saggestions have also reference to the eotanglemeot of 
tbe buffers, and “ riding” on each other 5 and propose to enlarge vertically 
the surface of tbe buffer, by having in its place three elliptic springs on tbe 
lower frame of tbe carrisge, and two on the upper part, each set connected 
with a borixoBtal bar of wood, and tbe whole eorerad with boarding. Mr. 
II. bolds that this arrangement would prevent the carriage from turning up 
and rolling over each other when a ooUisiaa takas place. 

2. DescripiioH qf a Model of a Jffa/lrnile Iron /loffmap Chair. By ilr. 
Roan, Haddington. The adraotagea are slated to be greater strangtb, and 
(bus giving additional aocority in passing sharp curves ; the rails would fit 
much bettor from tbe chairs being all eat traa to tbe pattern, (bus securing 
a uniform bearing (0 the bead of tbe rails : the snperior manner in 

the woodaa keys will fit, and with leas rigidity. Mr. Robb thinks they could 
be mode cheaper than cast.iron chairs, sod ihet thay would Im stronger, al- 
though oa^half lighter, whereby a saving in cost of enrriage would be 
eSiicted to an extent of 50 par cent* 
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3. Dtteription ^ a ImpTW tmmt fn Aat/way SmUthn, By Mr. 

Nicoll, Arbroath. Tbete iwitcbci are placed on iron chain »o conitrocted 
a» to move along with the iwUcb, whereby the motion of the twitch ia not 
prevented by itt getting jammed with dtut or rnbbiah : and the chairi, from 
their pecnUir form, puih aside (he duit and clear a way for the awilch. Mr. 
Nicoll also givea a deacriplion of the apparatus for opening and closing the 
switch, so u to prerent accidents by the motion of them by nnantboriaed 
penons. 

4. A AarArey Altrum Communteafor. By Mr. MorrAT. The object is 
accomplithed by a tube sunk in the roof of each carriage, and to connect 
these are lubes of India rubber with screws. Inside the tube is a wire, and 
attached to it inside of each compartment of the carriage are bell-pulls or 
knobs. At each guard's seat are bells and knockers, and the same at the 
driver's, fixed near the engine. A passenger wishing to give a signal, pulls 
the knob, by which means the whole belli are rung. 'Dke tul>e can also act 
as a spesking'trumpet, mouth.pieces being inserted in each compartment, 
and the same to the guards and drivers— so that a i^senger having rung 
the bell, coiomunicstes to the guard and driver, Ac., his reason for so doing. 

5. Df$cripti(m and Drttvmg an Alarum Itein for RaHway TVouu. By 
Mr. M'Coll. The rein is attached to a whistle vilve on the engine, sod ex< 
tends along the whole train on the locked side ; so that any person, by 
pulling the rein, opens the whistle, and informs the driver thit something is 
wrong. 

Doc. 13. — G. Bdchakax, Esq., K.R.S.E., President, in the Chair. 

The following communicatioDS were made 

1. Dneriptian q/* tht OrerarcA .Suspensioii Bridfff. By Mr. Mn.xs. 
'This bridge is so constructed that the roadway rnns under the arch, and is 
connected to it by suspending rods, which are so dhposed that a large por* 
tion of the arch suBtaini a small portion of the roadway, thus enabling the 
bridge to bear a eoacentniioo of weight st any point. The main rods of 
the arch lean against each other at the centre (where the key-stone of a 
stone bridge is situated), giving mutual support, which Is continued towards 
each end of the arch by circular extenders, enlarging as they approach the 
piers. The pressure of the main rods against each other is thus turned to 
the utmost advantage, and gives the greatest stability possible; and from 
thia construction the lee.side will resist a gale of wind with the full power 
of the arch. The model is twenty inches in length, on the scale of ten feet 
to an inch. The entire weight of iron ia six ounces, and it safely bears a 
load of 361b. — nearly 130 limes its own weight. 

2. Supplementary Esplanatiom qf an improved Railteny Break. By J. 
SrawAiiT llaencaN, Esq. This is an improvement of break submitted by 
the inventor to the Society lut sesainn. It consisted of a rubber block of 
wood attached to railway carriages by a moveable frsme^work ; and applied, 
not to the wheel, like the commou break, but to the rail, by a gradual pres, 
sure capable of being increased to such a degree, on an emergency of danger, 
as to raise the hind wheels from the rati. 

3. Improvementa ha Railwaya. By Mr. John Chanu. The first improve* 
ment is for locomotive engines to ucend or descend steep inchnea. It con* 
aista in laying along the iodine a toothed rail, outside of the common rail, 
and keying on additional wheels with teeth on the shaft of the driving 
wheels of the engine, outside of the bearing w keels, and working iu the 
toothed rails, and the teeth of which are to work in the teeth of the rail; 
thus pulling on the train.— The second improvemrnt consists in making the 
wheels with double fianges, one on the outside of the rails, as well as the 
usual one within them. Thus the wheels would hr less iishlc to go oiT the 
rails. — The third improvement consists in laying tire rails on longitudinal 
sleepers, connecied together by cross sleepers, and forming a series of strong 
square frames.— The fourth improvement is for a break. Inrlead of pres- 
sing against the wheels, ami thereby retarding them by friction, and eventu* 
ally locking them, the break falls down at om-e between the wheel and the 
rail, inserting itself between them like a wedge, and thereby locks tbe 
wheels, and, at the same time, ruhs upon the rail. Four wedges are required 
for ordinary carriages, one pair at each end ; each pair of wedges is con* 
necled by a bar of wrought-iron, in the centre of which a chain is fastened, 
which can be raised by the guard, and fastened by pasting one of the links 
over a book. When the chain Is detached from the hook or button, the 
break, by ita own weight, and guided by a rod attachad to the carriage, falls 
under the wheels and prevents them revolving. The guiding rod to have its 
centre of motion eccentric to that of the wheel, and that centre to be a pin 
fixed on the axle frame of the carriage, a little above it, so that tbe wedges 
when raiMd may be clear of tbe wheels. 



NOTES OF THE MONTH. 

Reilaray PrcrauliMss.— Mr. Wyndbam Harding, in a letter to the In* 
stilnlion of Mechanical Engineers, recommends, as the must simple and 
best method of formiog a communicalion between the guards and engine- 
drivers, ** That tbe guards should have tbe means of readily gelling along 
every train, whether a passenger or a goods train, to the engioeman. 
This (be observes) was ibe original idea in narrow-gauge trains, for tbe 
means are afforded of getting from one csrrlage to another, but tbe idea 
has been Imperfectly carried out, inasmuch as a horse-box or a luggage 
van afford no facUiUes for getting paat ibem. Nothing is easier than to 



remedy this by holdfasts and a narrow foothold. Ia the case of flat tracks 
loaded with such goods as cottoo, nprtgbta at (he four comers, and a rope 
from one nprigbt to tbe other, would afford a bold for the guard, and 
would also, at tbe same time, tead to steady the load. In (he vehicles 
which travel in passenger (rains even such an additioo as this woaid not 
be necessary. On the broad-gauge lines connected with Ue Great 
Westero Railway, there is generally no facility afforded for gettiag along 
(he train, but such facilities can with equal ease he afford^ in broad* 
gauge trains as on narrow by trifling additioes to the vehicle-s.'* Mr. 
HaHing caused additions with thia object to be made to tbe broad-gauge 
eairiages on tbe Bristol and Gloucester Railway when be bad the control 
of that line. 

Cesiisiarieas q/* .9nrrrs.— Tbe old commiasloos for Westminster, Hoi* 
born and Finsbury, Tower Hamlets, and for tbe Rent and Surrey dia* 
(ricts, were all in one week superseded, and a new commission, consisting 
of tbe following, were nominated for all tbe districts, on the 0lh uU. 
Lord EbriogloD, LonI Ashley, Dr. Bucklaod, Mr. Hume, M.P.. Hon. F. 
Byng, Dr. Amott, Dr. S. Smilb, Mr. K. A. Slaney, M.P., Sir J. Clark, 
Rev. W. Slone, Professor Owen, Sir H. De La Beche, Mr. J. Ridwell, 
Mr. J. Bullar, Mr. W. J. Broderip, Mr. R. L. Jones, Mr. J. Leslie, and 
Mr. E. Chadwick. — Mr. L. C. Hertslet, Clerk of tbe Westminster divi- 
sion, aod Mr. Staples, Clerk of (he Holbom and Finsbury division, were 
appointed clerks of those districts provisionally; and Messrs. Phillips and 
Rue were appointed surveyors provisionally, aod Mr. Austin coutuUiog* 
surveyor. 

Brnaaela Lace.— M. Blanchel gave an account of the serious conae* 
quences resulting from the process of whitening Brussels lace to tbe 
persons employed in it. In this process the carbonate of lead is used ; 
aod a largo portion of it is carried into tbe atmosphere, where it is to- 
baled, aod ^us produces a serious affection of the intestines. It is also 
very injurious to tbe sight aod to the bearing. 



LiZBT or N£W PATEXffTS. 
caAVTKo t.x BKOLAKD vaosi NovBMBCa 50, TO DaoEMBBa 22. 1847. 
Sir Montka alhteed for Rnrolrramt, aitfesf ofAenetM trpreeaed. 



Wllllaa Betts aod Georg* WUIIaia Jsnib, o4 Wharf. rDui, Clt 7 .twl,for '*lmpror*BrtiU 
(n the maauiarture of capnilet, and in the appllcatien of certata deacriplima of aurfareo.” 
— Hraird Nov. 

WUUaai Baton, ort'aabenvrli. enflnaar. fur " ImpeonrtBenU to marhiDsrr for twtatlixf 
cotton or ocher ibroua aubauacfs."— t>ac. I. 

Oualaru* Sfoenck, Of WelUti| toii-street, Sirami, D.Ll.., for ‘'certain InprovemeaU In 
ctocka and lltue.krepera."— l>ec. 1. 

Tbomsf CbaedJer. of Stockton, Wiltshire, for " IraproreiBcnta la machinery for apply • 
Ins liquid tnannrr."~Lrcc. 1. 

Frederick WlUUm Mowbray, of Lelcoater, paper dealer, for *' Improrsoieata la ma. 
dilaery for ihr maBurMtoo of looped fabrics.'*— 1^. 1. 

Satnwcl Nrwlneton, of Franc, Suaara, M.U., foe ** InprcvemeoU la dlhbUat or ao»ia( 
■eeda.'* — Sealed t>er. T. 

John Scoffero, of Upper Kollovax. M.B., for ** iaipro«e«*ats Lo the Banufactim aod 
rtftnlnf of augar."— D«. 7- 

John Britten, of DimLnybaia, macMnlat, for ** certain Improvctacata In apparataa for 
cooking, preparing, aad roaUlniag hotnan food and drlnka, aad la opeolnf and cloaiag 
oven doMs, parts of which liaprovrmenta are applicable to other eimllar purpose*. 

Uet. 7. 

Jamet Snaiib Torrup, of Kdlnburgh, newspaper proprietor, for " Improved machinery 
for time aigtial*.”— Dw. 7. 

William frakln, of I, St. Faai'a Charch.yard, for " Improrementa in cleaning 
waehlng coffee, in tbe apparatue and machinery to (>c uicd taerein. and alao la tbe appa- 
ratua for making iafuaiooa and drcoettona of coffee. ** [Commoalcatloa.]— Uoc. 7. 

Jamra bweetman Eiffe. Eaq., of 4H. Lombard-atrect, City, for " Improvecaeota la the 
manufacture of aalmnomlcal and other clocks, ctaronocneters, aad watchtt." — l>er. 7. 

John Backrtt. of Liekester, for ** InprovemenU la the manafacture of pUI-buxea." — 
Dec. 7. 

Ifarld William Wire, of V, SL SMriitiln'a.laae, Loudon, gentieman, for ** an Itnprorad 
tnar.iifarlure of candlea and oilier like articles u«kI for affording Ughla." (A comraunlca- 
tion. I — Dec. !&■ 

Henry Winter, of Wcbriiige-gardcna, Bark-place. Baysiratrr, Ulddleaes, for ** la>. 
gnmments In tbe msnufhcture of rope, cord, line, and twine." (A rooimtmlcatloii.) — 

Geiirge AmbrelM Mkbsnt, of Epkda, Prance, bot now of New Bood-slreei. lilddteaaa . 
genileitiHa. for "Imnrowmenu In the prodttctkxt aad appUcalion of heat, arwl In the 
mamifaciure of coke.'*— Dec. 13. 

Wiillavi Maltbv, of Trerlegar.aquare, Mile-end, fentlemen, ackd Thomas W’ehb. of 
Mare-alreet, Hackney, gentleman, for " certain Improvrmrnta In the manafaclurr or 
apirit* from grain or other aacctiarloe nalteri, and to the apparatna to be used Uicrctn.** 
—Dee. 13, 

William Weelbrooke bqalrea, of 8, Rue Chaveais la Garde, Parle, M.D., for m mode or 
mode* ol productng a vacuum, whkb mode or modea may apiriM to pncumailc, hyd- 
taulle. aad hydroiuUc apparatus, tad to aurhinery for oblahilag owtlre power."— 
Dec. 

Richard Wrifhtoo. of Lower Brook-atreel. Oroavroor-aquare, Middlesex, for *‘[m- 
pr o vecnenta In apparatus to be applied to railway carrtagea and auftnea." — Dec. iJ. 

Cbaries Andre Fella Koebas, of Parts, for " certain Improrementa In treating ilnc urea, 
and in inaiiufaclurlng oalde of tine."— Dec. 72 . 

Plene Augoetui Puit, gentlmian, of Paris, for * Improvementa in apparatus for raising 
tod loweilng heavy bodies ia mines." iCocumuiticaUnn.>— Dee. 22 . 

Henry F. Baker, of Boston, (Jailed Stales of America, for " a certain new and uaefu 
iraprowmrnt Ib ataam. boiler furnacee."— Dec. 31,'. 

Rlcbard llalrd, of Daadre. ScoGeml, for" A new or Improved meibod of commuoHS- 
Gon belwna tbe guards, meliw-dilvert, tod other servants In charge of trains of car. 
ilagea and waggona on railways, aiid alto between tbe paaseagere and cngine-drlvera, and 
other aerrante in clmrye of euch traloa."— I>ac. Vi. 

Mobrrt Stamp, of Cbcleea, MIddleeca, halter, for " Improvcioenta In tbo oianiafacture 
of ftbHc* to be used for corrrioa hats. caps, aad bonneta, whkh fahrtca aaay be used (or 
other artUirB of wearing apparel."— Dec. 22 . 

Charira William .^lrme«a. of Uanchraicr, engiaoer, for " laprovemenla In eowioea to 
be worked by ateom aad other fluMla "—Dec. Ti 





AHrHKId TlMlISIi >XAl>TCTfi 



WILUNOTON L 0U5C BURN VIADUCTS ■ NEWCASTLE L. N" SHIELDS RAILWAY 
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ARCHED TIMBER VIADUCTS. 

(^WUk Engravingti^ Piatet ///. and 17.) 

(From papert read at the Inatitution of Civil Engineera.) 

The Ardted THmher ViaduHe m the ^eweastie and North Shidde 
RaUwa^^ ererted Ay dieeere. Joun and hvtjAMUt G»bek, of Nem^ 
mMh~ufan-7)/ne, 

In the fomuition of the numeroua railwaya which have been com- 
pleted within the laat few years, perhaps that which ha« demanded 
the yreateat exertion of akUl, judgment, and varied ingenuity, ia 
the conatruetion of the bridges and viaducta, whether of atone, 
brick, iron, or timber. The excavation of a Quantity of earth, or 
mUin^ through a hill to fill up an adjacent hollow to the required 
level, la in moat caaee a work of little more than manual labour, 
ualeae eome unforeseen extraordinary difficulties occur in the strata, 
which may require energy and promptitude in adopting such mea> 
aorea aa will overcome them in the moat efifectual and feast expen- 
alve manner. But when rivers are tube spanned and ravines to be 
eroaae^ where there exist uncertain and variable beds, and, in 
many instances, in the vicinity of towns and populous districts, 
where hoosea, manufactories, and other buildings are on the imme- 
diate spot, the space required for filling up such ravines with a 
mound, (the base extending far on each side, beyond what it re- 
quired for the width of the railway) would, by the consequent de- 
struction of property, often involve such ruinous expenses, as to 
render the adoption of that method impracticable. Recourse must 
then be had to other and more scientinc means, in the erection of 
bridge* or viaducts, with piers occupying a small superficial area, 
buiH up to cam* the necessary superstructure, and adapted to the 
loealHy in whicn they are placed. Various considerations are in- 
volved in fixing on a certain plan ; yet the cost is that of the utmost 
importance, and invariably preaents itself first in all great works of 
the kind. It will not be denied, therefore, that the great desidera- 
tnm for the engineer, is the adoption of such means as will fully 
answer the purposes and the ends at which he aims, and to effect 
this without a waste of any kind of material ; for every thing that 
ia not fairly and usefully employed in adding to the stability and 
■trex^^th of an erection, ran only be consider^ as superfluous and 
injurious mstter; and fitness ana a skilful disposition of parta, com- 
bined with correctnesa of derign, may be aaid to form the great 
merit of all structures. 

The cost of the construction of viaducts and bridges for railways 
generally forms so important an item in the gross amount of toe 
cost of a railway, that the engineer is led to devise new means of 
completing bis works in such a manner, as to possess stability and 
durability, without plunging his employers mto unnecesaary ex- 
peosee. 

Stone has been generally applied as the best material for bridges ; 
in many cases, however, it cannot be used throughout, and in large 
arches, where the heights are too low for the spans, cast-irun is 
fi«<^uently adopted, and more particularly in funning trusses of 
various kinds, when the under side as well as the upper side of the 
platform is required to he horizontal, or nearly so, as in the case of 
a railway and turnpike>road cruesing each other, and only leaving 
space enough between the surface ox each to allow of the free paa- 
sa^ of carriages ; but the cost and weight of these bridges is gene- 
rally equal to that of stone. A wiMid superstructure, however, 
effect much in this respect ; provided a durable mode of eunstruc- 
tion ia adopted ; for the cheapness and strength of the material 
itself being so great, in proportion to its bulk and weight, ihe piers 
of a bridge or viaduct can m considerably lightened, luid much leas 
material he used in their formation than when the superstructure 
is to be of stone or iron. 

Almost all the wooden bridges that have heretofore been exe* 
cuted in this country are constructed with straight timbers, trusued 
and framed like the ordinary forms of roofing. On account of the 
prinking, friiro the number of joggles, and the weight of the work 
itself, the roadway sinks, and the framing generally becomes bent 
or crippled, often to an alarming extent ; beskiee, such a system 
could never be carried beyond a certain extent, as the spans of such 
framing must be limited to what is usually practised in roofing. 

A new system of building timber bridges, composed of lavers of 
deals S inches in tbickneaa, turned over a centre, into the form of 
arched ribs, has been introduced and applied extensively, in North- 
umberland and Durham, and in Scotland, by Meaars. John and 
Beniamin Greem of Newcastle-upon-Tvne. 

Thia mode ox constructing the lanuoated deal arch eogi^Mied 
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itael/ to Mr. Green in 18S7-8,when he was engaged in designing the 
bridge for crowing the river Tyne, at Scotawood : where the depth 
of water, its rapidity during floods, and the uncertainty of the 
foundations, would have rendered the construction of a number of 
piers, in the current, a very expensive operation, and Mr. Green 
was therefore induct to recommend to the company ihe chain 
bridge which U now thrown across the Tyne at that place, aa being 
the cheapest durable structure, and possessing advantages over 
every other kind in such a situation. 

The subject of wooden arches continued to engage Mr. Green's 
attention, and for his own satisfaction, he had a model made of an 
arch 190 feet span, at a scale of one-twelfth of the real size, which 
so Mtisfied him as to the advantages and safety of that mode of 
construction, that in 18S4, when the Newcastle and Carliala Rail- 
way Company offered a premium for the best plan of a railway 
bridge, for crossing the river Tyne, above Scntswood, Mr. Green 
submitted his model and design in compKition, when they were 
approved of and selected by the directors, and obtained the pre- 
mium. 

This bridge was to consist of five segmental wood archet, each 
having two ribs of 190 feet span, which were to be erected upon 
timber piers of piles and framings, with stone abutments. The One 
of railway could not allow a greater elevation than 91 feet above 
high-water level, and the platform was in consequence suspended 
with iron rods l^tween the bringing of the wood arch and the 
cfown; the roadway was therefore partly suspended from and partly 
supported by the nbs. 

In 1833 Memrs. Green were concerned in projecting a railway 
from Newcastle to North Shields ; and afterwards being employed 
by the Company for the bridges on that line, where, from the mag- 
nitude of two of them and the number that occur, the cost was a 
very important consideration, they were induced to recommend 
this plan of the laminated timber arch. Having made designs and 
carefully studied the details, these bridges were commenced in 
183T ; one at the Ouse Burn in the eastern suburb of Newcastle, 
and the other at Willington, about four miles further on the rail- 
way. 

The OusK Boaiv Viapvct is 918 feet in length, and 108 feet in 
height from the bed of the burn ; it has five timber arches of three 
ribs each ; three of the arches are 116 feet span, and two Hi feet 
span ; there are two stone arches of 40 feet span at both ends of 
tne bridge, which were introduced to give length to the abutments, 
to as to prevent the mounds endangering them, by coming too close 
upon the steep banks of the ravine. There are five piers built of 
drafted and broached ashlar masoniy, from the foundations to the 
full height, with spaces in the middle, leaving an average thickness 
of 5 feet of ashlar work ; all the spaces are filled in with rubble 
masonry, made solid by grouting. On the sides of each pier are 
buttresses pnijecting 9 feet 1 1 inches, and diminiahing with off-eeti 
up to the roadway. 

The greatest thickness of the piers st the springing is 15 feet : 
that of the highest pier at the foundation is 90 feet 3 inche^ and 
at the top, immediately underneath the platfoim, it is 6 feet 6 inches 
thick; its width, including the buttresses, is 33 feet 10 inches 
shove the footings, and 98 feet across the last or highest off-set 
underneath the roadway. 

The springing fur the arched ribs is 40 feet down the piers, 
where large off-sets are formed with the inner splays or slopes, 
radiating from the centre. On these springing stones, cast-mm 
flang^ plates or sockets, each weighing 15 cwt. for each rib, are 
bedded with oakum, into spaces which are cut 9 inches deep in the 
masonry, and secured with wrougbt-iron bolts run with lead, fas- 
tened down with nuts and screws on the outer surface ; the bolta 
are 1^ inch diameter, and 1 foot 9 inches long. The ends of the 
ribs are inserted into these iron sockets as a springing and are well 
caulked. 

The two middle piers sre built upon piles driven into the clay, 
to an average deptn of 35 feet below the surface, and the founda- 
tions genei^y required Ip^at attention, for it waa found that 
considerable excavations of old pit working* had been made around 
and immediately under the line of the bridge. From the extreme 
eastern pier, a coal seam had been worked out, extending beyond 
the east abutment; and in di^ng for the west pier, a pit shaft was 
^scovered in the centre of the area of the foundation- It was 
fortunate that it was not so near as to endanger the stability of the 
pier, and that the construction had not proce^^ed without its being 
obeyed. This shaft had l»een worked to a depth of 70 feet, and 
in order to render the structure secure, both it and the seam on 
the other side of the ravine were built up with well grouted rubble 
masonry. All the timber used in the carpentry was of the best 
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from the Baltir, und the whole of it was subjected to the 
process of Kyan's patent. 

The arched riba are shown in Plate III., 1 and 9; and in 
detail, 3 to 19. The spans of 116 feet, have a versed sine i»f 
33 feet, the radius heitiK 68 feet. The ribs are constructed of 
Dantzic deck deals. 11 inches wide by 3 inches thick, dressed and 
cut to lenprths of from 90 feel to 46 feet. The Hrst course of the 
rib is two deals in width, bent over the centre, and the next is one 
whole and t«'o half deals, and so on alternately until the whole rib 
is formed ; each rib consists of fourteen deals in thickness, exclu- 
sive of the weathering or capping on the top ; the ends of the deals 
ihniitghout are butted against each other, and arranged so that no 
two of the radiating joints may come together. A layer of strung 
brown paper dipped in boiling tar, is out between all the joints t4> 
bed them and to exclude the wet. The whole of the deals are wril 
fixed together with the best 1^ inch oak trenails placed 4 feet 
apart, and each trenail is of a sulficient length to go through three 
tnicknesaes of the deals. The ends of the deals are all inserted 
into the casUiron plates already described, bedded in patent felt 
and tar, and well caulked. 

Diagonal aide braces 6| inches by 6^ inches, (shown in fig. 9, 
Plate III.), are fixed between the ribs with wruught-iron bars 1^ 
inch diam^er, at intervals of almut 99 feet apart, to bind and con- 
nect the whole together. From the ribs, a series <»f railiating and 
horizontal strata, are carried up in the manner shown tn the en- 
gravings ; the ends of all the struts are double tenoned into proper 
mortices cut to receive them, in the timbers and ribs. A spamlril 
beam 13^ inches square, (figs. 3, 4, 8, and 9, Plate HI.,) is placed 
alMut the middle of the spaiidril, inclining upwards to the crown 
of the arch, and butting against a horizontiil piece of the same 
dimensions at the top. The struts below this beam radiate to the 
centre, and those above are perpendicular to the roadway. One of 
the radiating struts in cacn spaiidriL, called in the drawings the 
spandril strut, (figs. S and 6, Plate HI.,) is Ci>ntinued on from tlie 
rib up to the longitudiiutl beams, and is firmly connected by iron 
straps and bolts to them and the spandril Warns, and the former 
are then secured down to the mastiiiry with iron bolts, winch run 8 
feet into the ashlar work. In cun.Hideringthi.Hge(»metrical arrange- 
ment of strutting in the spnndriU, it will be evident how much 
rigidity is produced : a weight coming upon one haunch of the arch 
i.s resisted on the opposite haunch, by tne spandril strutting, and 
especially by the main strut, connected as it is with the weight of 
masonry laid hold of by the bolts, from the main longitudinal 
beam. 

The longitudinal beams, 13,^ inches souare, are fixed and laid the 
full length of the structure, to the grauient of the railway, above 
which the joists, 13^ inches by 6*,’ incites are laid 4 feet apart from 
centre to centre, and spiked down upon them. The ends of all 
the joists are rounded, and project about 9 feet 6 inches over the 
longitudinal beams fig. 10, and the whole are then covered with 
pUnking, 11 inches by 3 inches, laid longitudinally, and properly 
spiked down and caulked; this platform is then covereu with a 
composition of boiling tar and lime, mixed with gravel a’hilst it is 
being laid on; thus forming a coating completely impervious to 
the wet. At the meeting of the longitudinal beam and the crown 
piece, an iron strap is bound over them and the longitudinal beam, 
and it is then run through the rih, and screwed up underneath it. 
Another strap is put round the rib and the spandril beam, about 
19 feet further down on each side, and another at each of the 
spandril struts. An open railing, 5 feet high, is Axed alongside 
each side of the bridge, the upright standards are 8 feet apart, 
fixed to every alternate joist, and five horizontal rails halved and 
spiked to them, run the full length. 

The total width of the Ouse Burn Viaduct, measuring within the 
railing, is 96 feet, from which a footpath is taken, i feet wiile, 
separated from the railway by a line of railing on the south side, 
as shown in fig. 9. 

In constructing both the masonry' and timber work of this via- 
duct, the scaifulduig and the centering used wore very light and 
simple. For the former, a temporary niilway, 33 feel nigh, raised 
upon upright bearers, struts, Ac., was laid the full length, on each 
side of the intended structure ; and was nAerwards raised, as the 
building proceeded, to w ithin a few feet of the height of the fini<«hed 
platfonn. On this raiU ay temporary cranes were placed, spamiing 
from one rail to the other, connected at the top with huams of tim- 
ber, and fitted up with proper winches, blocks, cliHitvs Ac. Ac. ; 
these cranes were generally worked by four men. The centering 
Kir turning the ribs and building all the timber work was exceed- 
ingly light ; it was composed merely of three rihs, weighing about 
18 cwt. each, or 9 teus 14 cwt. fur each rib. A whole centre could 



be removed in a day from one arch, and fixed in its place fur 
another arch, by about twenty men, employing the travelling 
cranes. 

The H'ii.u.s«ton Viaiu'ct is precisely the same in construction 
and design as that at the Ouse Burn ; but differs in its dimensions, 
and although it is not so high, it is longer, and has two more tim- 
ber arches of greater span. The total len^h is tu30 feet, and the 
height is 89 feel. There are seven timber arches and six stone 
piers, with two stone abutments ; five of the arches are 190 feet 
span each, and two 114 feet span each ; the width between the 
railing on each side is 91 feet, being just sufficient fur the double 
line of railway, as there is no footpath uptm tiiis viaduct. Two 
of the piers are built upon piltat 36 feet long, at a depth of about 
44) feet below the surface, as there is a great extent of alluvial de- 
osit immediately on the site, which is frequently covered, during 
igh tides or floods, by the river Tyne flowing up at the small 
burn. 

B«jth these viaducts span over numerous houses and manufac- 
tories. 

The method of building the viaduct at Willington was somewhat 
different from that adopted at the Ouse Burn, and perhaps not so 
unique ; timsinucli as there were no travelling cranes or temporary 
railway, and the removal of the centres was attended with greater 
labour, for while at tbe Ouse Burn the removal of a centre occu- 
pied twLMity men, with the cranes, only one day, the same work 
employed twenty men for ten days at U’illington. The masonry 
of each pier was set with a fixed or jib crane, of a sufficient height 
to hoist all the stoiiea, having the usual counterbalance at the 
opposite end of the horizontal beam. 

In this system of timber bridge building, the straight trussing in 
the main principle of support, is dispensed with, fur the spandril 
framing should nut be liaiked u|Hm as partaking of that character ; 
it is merely a continuation of the wood-work, to convey the weight 
coming upon the roadway, on to the simple curved rib, and all 
timbers in a state of tension are avoided, firr w hen a weight comes 
ujH»n the roadwray, (he whole of the structure undergoes compres- 
sion. 

It is not meant to advocate tim)>er bridges on this or any prin- 
ciple in preference to stone, or other mure durable material; but 
it will not be denied, that the great saving of capital in the first 
instance is a ver>- important argument in favour of their adop- 
tion. 

The actual cost of the Ouse Burn V'iaduct, including all contin- 
gencies and extras, was ; — for the masonry, 17,934/.; fur the car- 
pentry, 7,964/. ; making together, 94,400/. 

The total C4mt of the Willingtim Viaduct, was :*~mafionry, 1.3,143/. ; 
car|>entr>-, 10,349/. ; together, 93,509/. 

The piers, Mr. Green observes, are stron^r than necessary for 
the weight of the superstructure, fur the directors of the New- 
castle and North Shienls Railway not only being sceptical as to the 
safety of this novel mode of conatructiuii, but having a desire to 
finish all the bridges on the line with stone arche«, wished the ma- 
sonry to be made of such solidity and hulk as to hear st<ine arches 
if required, and the piers and abutments were, therefore, built 
accordingly. The additional cost for building stone arches, how- 
ever, oil a fair calculation, wiis found to amount to 9,0iH)/. fur the 
Ouse Burn Viaduct, which would have m.ide n total of .3.3,400/. 
The centering would have cost at least 3,000/. for each viaduct, so 
that at a mtuierate calculation the actuiJ saving of capital is up- 
wards of 10,000/. 

Messrs. Green have just completed a large viaduct, on precisely 
tbe same principle as those of the Oum> Burn and U’ illingtoii Dean, 
for his grace the Duke of Biiccleuch, across the South Ksk at Dal- 
keith, in connexion with the Edinburgh and Dalkeith Railway, and 
for the transit of coal from the collieries of his grace in that neigh- 
bourh(K>d ; it has only a single line of railway and a footpath. The 
total length of this work is 830 feet, the height is 87 feet to the 
platform, and the width aemss between the railing is 14 feel. It 
hM seven arches, five of 190 feet, and two of llo feet span each, 
with a versed sine of 30 feet. There are onlv two ribs, 8 feet 4 
inches apart, in each arcli, and of a deal and a ftalf (1 foot 4 inches) 
in width, and ten deals (9 feet 7 inches) in depth. The hmgitudi- 
ual beams are half balks of timber, 13.) inches by 6'? inches. There 
are two atone abutments, each 40 feet long, and five stone pier><. 
The largest pier U 91 feet high from the foundation, which is 4 feet 
below the surface. All the piers are 10 feet thick at the springing, 
19 feet 10 inches widc^ and 4 feet 4 inches tliick at the top, under- 
neath tho roadway. The total c<»st was : — msMinry, 3,617/. ; car- 
pentry, 3,348/. ; together, 6,974/., which is a very small amount for 
a work of such magnitude. 
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The srreat height and lenfrth of thia hridjr^ *nd the extreme 
li|(htne«e of ite ron«tnictt«n. render it an im|KMinir ohjei*t, 
a beautiful nnd thickly wiMnled ravine near Dalkeith Palace, vith 
the river E»k i*tream»iiif throii^rh it, and ap|>earinjr aa a mere line 
of water in paaaing under the centre arch, which ia the lar|;eiit and 
hi^eHt. 

The »yrtem of arching with planka, may he carried to almont any 
extent, and in Messrs. Gre«*n*« des^rn for the proposed bridge 
aenuM the Tyne, to conne<‘t the towns <»f Newcastle and Gateshead, 
at a hi^ level, the larfrest arch over the middle part of the river 
was intended to have been 880 feet span, with a vorst'd sine of 70 
feet, the ttdal length of the bridge as designed was 1,880 feet, and 
the height 110 teet. 




The annexed wood engravings sliow an oblique bridge on the 
Newcastle and North Shirlds Railway, crossing the Shields road, 
*t \S alker. The angle of the skew u Si**, and the sjian is 71 feet. 
Fig. 1 is an extenuU elevation of one of the ribs and the piers, and 




tig. 9, a plan of the joisting and piers. The joists of the platform 
rest upon the longitudinaT beama, which are suspended by queen 
posts and iron straps, from two arched ribs, one on each aide of 
the railway, and stiffen^ by struts and braces. The ribs are formed 
of de.da 1 1 inches by 3 inches, dressed one deal and a half for the 
width of the rib, and nine deals in depth, as shown in figs. 3 and 4. 





They spring from cast-iron sockets, bolted to the ends of the longi- 
tudiuHl heams, «>n which they abut. An iron strap Is also keyed 
over each foot of the ribs, fur additional security. The width for 



the railway on the bridge is 81 feet 6 inches. In the centre, at in- 

9 tennis of alHiut 7 feet, the platform is strenctliened by 
trusses, which are marked b h, fig. 8, and constnirted in 
the manner shown in fig. 4, with wrought-irnn bars keyed 
at the ends of the Warns, and coming underneath, hav- 
ing three irt»n hearers in the Rill length. The cost of 
this bridge w as about 1,300/. 
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The Dixtixo Vsi.r yixn \ rr, on thf iiw o/ iht SheffiM aruf Man- 
cbe*ter Haiitray. By Ai.rurn STaKinnKRT Jee, M. Inst. C.E 
C With an f.'fj^rtiig. Piatf IV. ) 

This viaduct consista of sixteen arches, five of which are of tim- 
Wr and eleven of brick, faced with stone quoins. The whole of 
U»e large piers, wing^ outside spandrilt snd iMirapet«, are of ashlar 
Slone, of excellent quality, frrnn the quarnea in the neighbour- 
hood. The foundations of some of the piersare laid upon the hard 
riiale, and of others upon a l>ed of wet sand of considerable depth • 
in the latter cases masses of concrete were formed to receive the 
masonp*. Several of the smaller niers are founded upon the marl • 
also with Wds of concrete beneath them. The piers for the large 
arrhes are built solid, un to the surface of the ground, and alwve 
that level they are hollow, nearly up to the impost ; the hollow 
portion having an inverted arch at the bottom, and being also 
arched over at the ton. The portion above the impftst in the 
large piers is wdid to the top, (see fig. 3.) The smaller piers are 
caseii with ashlar on the outside, and are filled in solid with gtK>d 
flat-h^ded rubble, well grouted, and with through stones at inter- 
vals of 6 feet horisontallv in each course. 

The smaller semicircular arches of brick, at each end of the 
viaduct, are 40 feet in the span and 3 feet in thickness, 
with rtone aiioins, and are built in a cune of 40 chains radius 
The face of each pier is parallel to that of the next the 
piers themselves being wedge-shaped, on account of the cune 
The abutments between the Urge and the small arches are hollow 
and are arched over in the interior, to carry the roadway. The 
abutments and wings at each end of the viaduct, are also'hollow 
being comiMised of longitudinal and crow walls, flagged over on 
the tim. They are surrounded on the outside by the idope of the 
embankment, the material of which being clay, is kept out hv a 
wall at the ends. ' r r 

The five large arches are each 194 feet span and 94 feet verseil 
sine, of the best Memel timber, the whole of which has l>een im- 
mei>ed in a solution of the sulphate of copper, according to Dr 
Morgan- s patent, for the prevention of decay. There are four 
mam rihs in each arch, composed of planking 3 inches thick, laid 
longitudinally, with a layer of brown paper and tar l>etween tlie 
planks, which are fastened Uigelher with oak trenails at intervals 
ol 4 feet. These nhs are 4 feet 6 inches deep, and 18 inches wide 
and are firmly stayed by diagonal and cross braces, screwed up 
tight, by means of wruught-iron rods, 9inches in diameter, passing 
througli and secured by nuts on the outside. The uprights and 
diagonals in the spandrils are also stayed by iron rods, and are 
morticed into the lon^tudinal beams which carry the cross joist- 
mg. These loiwtudmal beams are fastened down upon the piers 
by iron bolts, let 19 feet into the solid stonework, to resist anv 
tendency of the arch to rise in the haunches, when the weight of a 
traiD cum*, upon the centre. The crewe jui.U are placed J feet 
apart, from centre to centre, and are bolted to the loniritudinal 
beama underneath. Lpon them ia placed lonKitiidinally a half halk 
of timber to which the raila and chain are faatene< and alao a 
piard rail to prevent the carriattea eettin* off the road. The whole 
w covered over with planking 3 inchea thick, and ia coated with a 
miiture of lime, aahea, and sharp Band, which haa aet hard and 
does not crack. 

The centering used for turning of the arches Uof iron, of light 
construction, and is shown in fig. 1. r' 

The total length of the viaduct u 484 yards, and its greatest 
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from the hrook-«oarw to the raiU, U about IAS feet. The 
roaoway ia lerel throu^rhout. It waa commenced early in 1845, 
and waa opened for traffic on the 8tb of Au^at, 1844. Meaara. 
Buxton and Clarice, of Sheffield, were the contractora, and 
credit ia due to them fur the very excellent manner in which they 
have completed the work. 

The area of the aectiun of the valley croeaed, between the level 
of the raila and the ground, ia 15,068 aqua re yaHa, which givea an 
•average coat of about V/. 1 4#. per auperficial yara, and aa the viaduct 
ia 8 varda wide, the coet per cubic yard ia 6«. 9d. 

The fullowinff ia a detailed account of the cost of conatruction of 
the Dinting V^e Viaduct, on the line of the Sheffield and Man- 
cheater Railway. 



7.M1 

2,000 

542,164 

44.024 

819 

8.212 

6.875 

2,574 



2,841 



cubic yarda, aieavattag fouadalioai 
concrrte . . . . 

cubic feet of ashlar ia the abutumta 
and pien • . 

cubic feet of tooted ashlar 

comire .. .. 

parapet watts .» 

flagging ofcf spandrili 
cubic yards of coursed rabble, ia 
Ibc s^I picra 
Paddliag the snail arches 
cubic yards of brickwark in ibe 
arcbea . . 

48,4761 eobie feet of Menel timber 
18,285 aoperfldal feci of planking in the 
roadway 

CcBteriag •• 

Taos. Cot. Qra. 

82 4 1 wroo|bt>iroa .. 

31 2 0 cost.irao .. 

73,260 seperflcial fnei of brown paper and 
tar .. 

aapcrflcial yarda ofeanercte on the 
roadway .. .. .. 

Patent felt 

Lading tbe pemaaeat road 
Divertiag tte mill goit . . 

latereat tad malatenaaoe for 12 
moaths 



2,031 



Id, 

3s. U, 

Is. Id. 
Is. 3d. 
Is. 6d. 
If. Id. 
lOd. 

lOf. 



15f. 

3t. 



£21 

£8 

U 6d. 



£ s. 
229 17 
350 0 

18.532 7 
2,761 10 
62 3 
444 16 
880 9 

1,287 0 
37 13 

1,980 15 
6,071 9 

609 11 
000 0 



676 

258 



152 

3 

408 



no 16 8 

240 19 8 



£35,250 8 5 



THE RIVAL PALACES, 

OE, Blobu's Afm VANviTSX.ij’a. 

By CaNDCDtra. 

Neither Mr. Sharp himaelf nor any one else will be at nil aur- 
priaed nt my taking some notice of the overaight imput^ by him 
to thoee who have spoken of Buckingham Palace, for not diacover- 
iM that it ia only a reduced copy of the Palace nt C'aaerta.* 
Willing na I am to accept the compliment of ** lynx-eyed," I think 
that in thia inatance it rather belonga to him, though at the same 
time I fancy hia Marp-sightedneaa haa overshot the mark, and 
made that kind of discovery which ia called finding out a mare*a 
neat. What appears to Mr. Sharp to be such perfect similarity of 
deaim between the two buildingM, that all the faults or merits of 
Mr. Blore'a fairly belong to VanvitellL completely vanishes upon a 
critical examination and estimate of them, nothing remaining but 
that general or generic reaemblance of forms ana features which 
they ponaens in common with many other buildings in the same 
style. Thoee who talk merely at random might perhaps liken 
Buckloriiam Palace to that at Caaerta, for much stranger resem- 
Uancee nave been fancied ere now.—one traveller having likened 
the palace of Charles V. in the Alhambra, to Jonea'a Whitehall; 
and another, tbe great temple at Balbec to St. Paul's. Covent- 
gmrden ! But that an architect should be more atruca by the 
resemblance, such aa it la, than by the prodigious difference be> 
tween the two buildings in question, is quite aatoniahing. 

Let ue inquire to what the reaemblance amounts : — ^to nothing 
miOM than the general disposiUon of parts, both vertically and 
horiaonCally, which aurely is not sufficient to constitute such simi- 
larity of deaign or character as to justify our calling the one a 
oopy at all, much less “only" a reduced copy of the other. If it 
do^ we should be warranted In setting down all the porticoes ever 
vecied as only ao many rerbatim tranacripta of one original ; or 



we might call — aa perhaps Mr. Sharp doea the two Cerraoes at 
Carlton-gardena a copy of tbe Garoe-meuble in the Place da la 
Concorde. In fact, it requires Fluellen'a ingenuity in arguing to 
convict Mr. Blore of beinj^, 1 will not say Vanvitelli'a ^e, but hia 
Dromio. “There is a river in Macedon," says the Welshman, 
“and there is also moreover a river at Monmouth ;-^md there le 
salmons in both." Even were Mr. Blore'a elevation a mere re- 
duced draught of the other, aa far aa what actual reaemblance 
there ia between them extends, aa a oopy it could be received only 
as an exceedingly maimed and imperfect one, eenne of the most 
atriking parts of the original being altoMther omitted. One ex- 
ceedin/^^ important accompaniment to the edifice at Caaerta, and 
which gives it an air of cumpletenese and oonaistentlv-kepUup 
atatelineas in regard to emplaotmeniy greatly surpaaeing that of any 
other royal palace in Europe, is the apacioua oi'al piaxsa in front 
of it on its south aide, where it forma an expanding ampbitheatri- 
cal area, somewhat after the manner of tbe piasxa before St. 
Peter's at Rome. Many other royal residences, on the contrary, 
are ao disadvantageuualv located, as to have an air of meanness 
aboHi them in spite of tneir own grandeur. 

One point, then, of the resemblance contended for ia utterly 
wanting, since Mr. Blore'a building has no architectural precinct 
or properly defined enclosure before it, but is made to atand imme- 
diately in the Park, and moreover atands out vei^ awkwardly and 
abruptly from Nash's buildiftf behind, from which it appears ouite 
distinct, except that it is tacked to it ; eo that instead of maxing 
the entire mass look larger than before, it causes it to have a singu- 
larly confused and huddled-up appearance. Even taking tbe mere 
elevation of the front alone, there ia a prodigious difference as to 
outline, the angles of the building at Caaerta being carried up 
much loftier than the general mass, by the addition of a eecond 
order, compriaingtwo stories, and making the entire height there not 
leas than one hundnd and ninety Engliah feet. My wculation ia 
from the scale given in the large work containing plana, dec., of 
the palace, entitled “ Dichiarazone dei Diae^i del ileale Palaxso 
di Caserta, &c.," and whicli, atranM to Bay. la not mentioned by 
either Milizie or Quatremere de Quincy. In the “ Converaatiooe- 
Lexiron fQr Bildende Kuust," which prufeaaea to give account of 
individual buildings of note, the Palace ot Caserta obtains only 
three lines!— one of which ia to tell ua that there is a picture by 
Mengi in the chapel. — With regard to Mr. Sharp's atatement aa 
to the length, there aeems to be some miacalculation or else mis- 
print, since 918 palms (taking the palm at 10^ inches) give only 
790 feet. 

Now thst ao much fault has been found with bis building, and no 
merit whatever discerned in it, Mr. Blore may possibly be oiapoeed 
to acquiesce in the charge of plagiarism brought against him, in 
order to transfer all blame from himaelf to VanviteUi. If he haa 
copied or borrowed, he has at least, it may be aaitL^ae to a noble 
m^el^one which is especially singled out by Mr. Gwilt, in hia 
“ Kncyclopwdia of Architecture," aa the most complete example of 
a royal palace. 8o far, however, from reconciling ua to Mr. 
Blore'a work, by what may be thought to afford sufficient precedent 
fur one or two objectionable point^ Caserta— any comparison wHh 
or even mention of it — ia likely to put ua more out of conceit with 
it than ever. By diminishing tbe ecale ao very greatly, Mr. Blore 
haa exaggerated the defects and entirely mtaaed all the merits of 
hU suppled original, transmuting grandiosity into inaignificanoe 
and triviality. In the mere deatgii of Caaerta, there ia Uule to 
excite particular admiration : it ia one of thoee things of whi^ a 
“ reduced copy," however accurate, can no more convey the actual 
impression it makes than a life-aixed copy of it can Uiat of aa 
enormous colossal figure. 

Caaerta ia eapeciaUy diatinguiahed by a union of oualitiee that 
rarely meet together in other edifices of the aame class — namely, 
emphatic vaatneM of masa and uniformity of deaim throughout. 
Its mass is such, that were the eeveral ranges of building which 
compose its exterior, together with thoee that eepante the inner 
courts, placed beside each other on a sinrie line, similar to the plan 
of the Tuilleriea, they would form a fa^'ade full three times the 
length of that of the last-mentioned palace, or considerably more 
than three thousand feet in extent. \Tbat enhances aatoniahment, 
although it adds nothii^ to the merit of the structure, is the ex- 
traordinarr energy with which the works were carried on, the 
whole of the vast pile being completed in about half-a-dosen years; 
whereas many others, of & less magnitude, have either grown up 

E iecemeal, or have occupied a long aeries of years ; ao as not to 
ave been begun and terminated by the aame architect. 

From the way in which Mr. Sharp haa expressed himself, It 
aeema to be his opinion that — the aimilarity of design which he 
iiuiata upon being admitted,— Blore'a facade so fairly represcota 




tM.*) 
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VurHaOrs (i e. one of them), la to exhibit all its merits, not- 
viihstan<iiiiK that it exhibits qualities precisely the reverse. Yet, 
Mirely Uttlenees and ma^itude are very different in effect ; or 
•hall ve sar, that if he be similarly shaped and proportioned, a 
dwarf can fdvo us a very satisfactory idea of a f^ant ^ Those who 
hold such doctrine, oti^ht to show their consistency by taking a 
sixpence as a very satisfactory representative of, and equivalent 
to, a ahillin|t. H'ardly can I brinfr myself to believe that Mr. 
Blore bad any idea of palminjt upon us a Tom Thumb ('aaerta, 
because, lemvinir plsfrieriam out of the question — and in architec- 
ture plaf^arisai has ceaaed to be any demerit or disfn^e — he must 
have been perfectly aware that he must fall so greatly short of 
VanrttelU's standard, that lilcenesa in other respects would, if 
detected, onlv produce ridicule. Nck what kind of likeness there 
is between toe two defies is merelv a coincidence, and for .Mr. 
Bkm rather an unfortunate one. Had it been intentional and 
“ with malice preMnse,”— had Mr. Blure really fancied that he 
ooold reproduce Caaer^ he would no doubt have avowed the 
ireitation, hare made it a merit, and have crushed criticism in the 
bud, br proclaiming that he waa about to give Buckingham Palace 
a fa^aM “ after* that of the noblest royal residence in Europe.* — 
In such cases, be it observed, the a/ter gener^y means a long way 
Wind the pn»totype; and the following comparison of the respec- 
tive measurements of some of the parts of tne two buildings will 
show that Vanvitelli's afforded no preoedeot for the mesovtnerte of 
Mr. Blore I. 



Oiaerfa. 

ft. 

Basement or ground floor, measanine, 47 



Gateways through ditto ... ... 16 

Principal floor windosrs 6 

Columna ... 49 

Hudlrmpbaa Palaet. 

Baecsnent 86 

Gateways: centre one, ... ... 13 

lesserones, ... ... 10 

Principal floor windows 4 

Pilaaters 34 



In. 

4 high 


ft. 


la. 


6 wide ; 


36 


8 high 


10 wide ; 


14 


0 high 


0 high 




0 high 






6 wide ; 


81 


0 high 


0 wide; 


18 


0 high 


6 wide; 


11 


0 high 


0 high 





After all, had its elevstion been ever so much better, Mr. Blore's 
building would still have been open to some of the strongest ob- 
lections brought against it now, vii., that it seems to encroach 
upon the Park in such a very awkward manner, as to appear a more 
lumpish maaa than it otherwise might do, and that blocking up all 
the reut of that side of the Palace, so far from improving the main 
edifice, it has frustrated that opportunity for improvement which 
prerioualy existed, and which, since alteration to such extent waa 
determine upon, ought to have been made the most of. Aa a 
range of building the new facade is scarcely more effective than the 
nei^bouring barracks in the Birdcage Walk, to which it may in 
feet be likened quite as correctly as to Caserta ; nor would that 
comparison be. though less flattering, quite so injurious as the 
other, inasmuen as it must then be admitted that, instead of there 
bring any falling off, the model had been refined upon. 

One defect in regard to position, now rendered very prominent 

S tbe building being brought so much forwarder into the Park, is 
■t the Psiace ia not in the axis of the Park itself, but only of 
the Mall ; whereas, were Mr. Blore's structure planted at the other 
extr emity of the enclosure, on the site of the Horse Guards, it 
would there show infinitely Miter in every respect, and, with some 
slight corrections, might pass for a handsome piece of architecture. 
Aa it is. it Is alto^her out of place, out of ensracter, and the re- 
verse of setisfactory In effect ; nor can I agree with Mr. Sharp that 
were Mr. Blore ** to give the Palace a staircase resembling that at 
Ceeeita, the world would forgive him all the faulta of his front ;* 
beee^ while those faults would be just as evident as ever, the 
public would have no opportunity of admiring the staircase. Be- 
sides which, it would require the architect to be the Bottle-Conjuror 
to get such a staircase into Buckingham Palace ; and even could it 
be effected, it would reduce all the rest of the interior to utter in- 
s^lficenee.-— One other remark, and I have done : for what will 
perhaps be considered lengthiness and loouacity I hare no pre- 
cedent in what Idr. Sharp’s companion, Woo^ says in his ^“Letters* 
of Caserta. for he dismisses it with little more than a bare mention 
of it, — with a degree of chilling indifference that does not say much 
for him either as an architect or a critic. 



* Qaslrvtncrv Se QvUwr Mft of CMtftxt ** Vat plus IgraMlt eoaet|»Uoa 4c p«U>s 
■* niclc print co fiafops.*' 



ON THE LAP AND LEAD OF THE SLIDE VALVE, 
f CofiriitdW/rsei pqgs 17. J 



Tub Lean awn Lae. 

Having separately investigated the two cases of a slide having 
Lead without Lsp, and Lap without Lead, we now proceed to con- 
sider the effect o! both in combination, together with that of lati 
on the exhaustion side. 



J)eme9utra7itm. 

Case 4. — WuKn a Slidb aas Las oj» botb tub Small a^j) 
ExHaceriok sides, ToorrnBB with Lean. 

Let a ft, and a c, diagram 3, represent the double Up on the steam 
side; ay, and dg, the same on the exhaustion side; fts, sad rd. 

Dtagram . 




the steam ports ; and the line ed both the travel of the slide and 
piston. Then, supposing e A to represent the lead 
of the slide, a t will be the position of the eccentric when that of 
the ersnk is ae; the slide occupying the position shown in fig. lo 
and the piston being at the top of iu downward stroke. 




flf. 10. rif. n. F1f.lt. Fif. is. Flf. 14. 



When the eccentric reaches the point A, the port ed will be fully 
closed (as shown in fig. 11), and the piston will have descended to 
/, the arc e m being equal to the arc j A. Again, — when the eccen- 
tric arrives at a, the slide being then brought into the iKMitiun 
fig. 18, exhaustion commences from above the piston, wnich has 
descended to o ; the arc e m p being equal to the arc i A n. WLcu 
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tlie eccentric nirireB at 7, the port be hepnx to open f»ir the ad- 
mifwinn of ute.nm beneath the ]ii*ton (aee 13), which h>o* then 
descended to r ; the arc emu helnj? equal to the arc ikn. When 
the eccentric has reached the point opiH»»ite to I, tiieport6e 
will be o|»en to the extent of the lead 6 a', equal to c A, and the 
piston will have complete<i it* descent. 

Steam continue* to enter the jnirt be during the aacent of the 
piston, imtii the eccentric reaches the point V, when the p<»rt he 
will he reclosed (fig. 13), the direction of the slide** motion being 
dtmnward, and the piston having uscended to f. Exhaustion 
cease* from above the piston when the eccentric reach(>s the point 
/, the piston being then at u, and the slide again in the position 
ng. l^i. When the eccentric reaches the point n', oppinote to n, 
exhaustion ciiminence* heiuw the piston, the slide being then in 
the puHitiun fig. 14, and the piston nt o'. Finally, — when the ec- 
centric reaches the point 9', and the crank the point opposite to 
a, steam l»egiriK to enter the (>ort cd for the return stroke, at the 
commencement of which the port cd will he »qi«n to the extent of 
the lead eh; the crank and eccentric occupying their original po- 
sitions, ae and n i. 

It la here shown that four distinct circumstance* result from the 
use of a slide hax'ing lap on both sides of the port, with lead, 
during a single stroke of the piston. These are — 

Fir*t : The cutting off the steam, for the purpose of expansion. 

Serotui : The cessation of exhaustion on the exhaustion side. 

TAird; The commencement of exhaustion on the steam side. 

F<mr1h : The re-admission of steam for the return stroke. 

>Vith regard to the first of these results we found the steam 
port cd closed, when the crank and eccentric ha<l described the 
equal arcs em, and idk. Now, cd, the steam port, U the versed 
sine of d k ; and 4 d, the steam port minuA the /end, is the versed | 
sine of fd. Hence, 

Ri'm: V,— To /ind the point of the etroke at tthich eteam trill be cut 
off:- 

Divide the width of the strum port, and aUn that width minus 
the lead, bv half the slide’s travel, and call the quotients versed 
sines. Find their C4irresponding arcs, and call them arc the first, 
and arc the second, respectively. Then, if the sum of those arcs 
be less than 90 degrees, multiply the versed sine of their sum by 
half the stroke, in inches, ana the prmluct will l>e the distance of 
the piston from the commencement of its stroke, when the steam is 
cut off. 

If the sum of ores the first and second excee<l 90 degrees, sub- 
tract it from degrees; and the versed «ne of the difference, 
multiplied by half the stroke, equals the distance of the piston 
fnim the end of Us stroke, when the steam U rut off. 

Example 8. — The stroke «*f a piston is 60 inches; the width of 
steam port 3 inches; lap on the steam aide 2^ inches ; lap on the 
exhaust side |th inch ; and lead ^ inch : required the p<iiiit of the 
stroke at which steam will be cut off. 



Here 



= *5454 = versed sine of 62* 58' (arc the first) ; 



3+2*5 
3 *5 

and = *4545 = versed sine of 56® 57' (arc the second). 

3 + 2*5 

Then 62^ 58' + 56'’ 57' = 119® 55'; and IHO® - 119*55' 60=* 5' = 
arc of versed sine, *5012. *5012 X 30= 15*036 inches = distance 

of the piston from the end of its stroke when the steam is cut off. 

Exhaustion was shown to cease, during the ascent of the piston, 
when the eccentric had reached the point /, and the crank the 
point x; the crank having describcnl the arc dki^ equal to i'ef 
described hy the eccentric. 

Now i' e is equal to arc the aeamd (Rule V.) ; and ef is equal to 
90 degrees mimi* /T, or the arc of versed sine ef; and ef \* half 
the slide’s travel minus the lap on the exhaust side. Hence, 

To find the point of the etroke at trhirh exKamtion rcojc# : — 

Divide half the slide's travel, minus the exhaustion lap, by half 
the travel, call the quotient versed sine, and add its 1‘orreKtmndtng 
aiT, calling it arc the third, to arc the second. The versctl sine of 
the difference between their sum and I HO degrees, multiplied hy 
half the stroke, equals the distance of the piston from the end of 
its stroke when exhaustion cease*. 

Exnmpk 9.— The several proportions being as in the preceding 
example. 

Here 3 + 2*5 = 5*5 = half the slide * travel ; 



and 

the third). 



5 5 - *125 



5*5 



= *9772 = versed sine of arc 88* 42 = (arc 



Then 88*42 + 56® 57' (arc the second) = 145® ,39' ; and IWJ® - 
145® 39' = 34®21'= arc of versed sine, *174.3. *1743 X 30 = 5-229 

inchca = the distance of the piston fiom the end of its stroke 
when exhaustion ceases. 

Exhaustion w-as show n to commence from above the piston when 
the crank and eccentric had described the equal arcs ck'p, and 
t dn. 

Now idnie equal to 1 80 degrees minus n T ; n i' is equal to n' t ; 
and n'd is equal to arc the third. Hence, 

To find the duUutee of the pi4/r»i from the end of He etroke token 
ejrhawttion commences 

Subtract arc the second from arc the third, and multiply the 
verged sine of their difference by half the stroke. The product 
will be the distance required. 

Example 10. — The proportions being as in the two preceding 
example*. 

Here 88® 42' — 56®S7'= 31*45' = arc of versed sine, *1496 ; 
and *1496 X 30= 4*488 incite*, the distance required. 

Steam waa found to he re-admitted, fur the return stroke, when 
the piston had reached the point r in its descent, the crank and 
eccentric having describevl the equal arcs e/r' a, and idq. 

Now, Idf U equal to 180 degrees minus 9 T; T being diametri- 
cally uppos^ to t. And 91' is e<|ual to 19', the difference between 
arcs the first and second. Hence, 

Tttfind the dutance of the pieton from the end of ite etroke vhen 
eteam it re-admitted for the return ttroke:-^ 

Multiply the versed sine of the difference between arc* the first 
and second by half the stroke, and the ]>roduct will be the distance 
required. 

Example II. — The proportion* being aa before. 

Here 62’ 58' — 56® 57' = 6® 1' = arc of versed sine *0055. 

Then *0055 X 30 = *165 inches == the distance required. 

Rvi,F. VI.— 7*0 find the proportione of the #/«im lap and lead ; the 
point* if the Mtroke u'hrre dram ie cut and re-admitted for the 
return drokr^ l)eing kitotcn 

^Vhen the steam is cut off before half-stroke, divide the portion 
of the stroke performed hy the piston, by half the slrttke, and call 
the quotient verse<l sine. Likewise, divide the distance of the 
piston from the end of its stroke when steam la re-admitted for 
the return stroke, by half the stroke, and call that quotient verseii 
Rine. Find their respective arcs, and almi the versed sines of half 
their sum and half their difference. The width of the steam port 
in indies, divided by the versed sine of half their sum, equals naif 
the travel of the slide ; and half the travel, minus tlic width uf 
piirt, equals the Ian. 'The difference of the two versed sines last 
h)und, multiplied by half the travel of the slide, equals the lead. 

When the steam is to be cut off after half-stroke, divide the 
distance of the piston from the end of its stroke hy half the stroke ; 
call the quotient versed sine, and subtract its corresponding arc 
fn>m IHO degrees. Divide the distance the piston has to move 
when the steam U admitted for the return stroke, by half the 
stroke ; call the quotient versed sine, and find iU corresponding 
arc. Then proceed with the two area thus found, as in the former 
case. 

Exam/Ue 12. — 'Fhe stroke of a niston is 60 inche* ; the width of 
steam port 3 inches ; distance nt the piston from the end of it* 
stroke when steam is cut off 15*036 inches; and when steam i* 
admitted for the return stroke ‘165 inches : required the lap and 
lead. 

Here 15*036 + so =r *5012= versed sine of arc 60® 5'; 
and I80»— 60® 5'= 119- 55*. 

Then *165 + .3l) = 3)055 = versed sine of 6® I'. 
ll9’55' + 6® 1' = 125*56’; 119" 55' - 6® 1' = 1I3®54'. 



125® 56' 



113’ 54' 



= 62 58' arc of versed sine *545-4 ; 
= 56® 57' = arc of versed sine *4545. 



3 + *5454 = 5*5 inches = lialf the slide's travel ; 
and 5*5 - 3 = 2*5 = lap. 

*5451 — *4545 — *0909; and *09U9 X ^*<4 = inches = lead. 

To find the Ixip and Lead Cunetruction. 

The stroke of the piston; width of steam port; and distances 
of the piston from the end of its str<»ke when (he steam is cut off, 
and when it is re-admitted for the return stroke, being known : ' 
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im] 

Let the circle (diai^in 6) rejirenent the crank'e orbiC and it* 
diameter a 6 iheatrvke of the piaton, to auroe known acale. Make 

Dficram ft. 




«re<trial to the part of the stroke performed before the steam is ' 
rut od; and 6d equal to the distunre of the piston from tlie end of , 
its stroke when steam U re-ndniitted for the returfi stn>ke. Draw 
4e and e/ at rifrlit angles to and mark the point g at the dis- 
tance be from/. Bisect the arc a o, and from the point of hiser* 
tioo, 4, draw the diameter A L Make i k equal to be ; draw i m a nd 
4/ at ri^ht ani;le«toa6; and draw t/ and <6 indefinitely. From 
the point m, set off m n equal to the width of steam |M»rt, full size ; 
from n draw n a parallel to 1 m, and meetin^r t b , and als4) o p pa- 
rallel toaftf and meeting A i : then will ep equal the lap, and «r 
the lead. 

In all the forefroin^ caim*h, we have taken the versed sine of the 
»« deitfTihed hy the crank, from either extremity of the stroke, as 
the portion of the stroke performed hy the piston ; but, as has 
1-een already obser^’ed, the relative positions of the piston and 
rrank depend upon the lenirth of the connertiniK-r(»d, which will 
be seen hy reference tu diagram 7, where A B represents the stroke 
of the piston, C D the coniiectiti|<-rod, and U O the crank Now, 



DUfna 7. 




suppoainft ad to he the arc described by the crank when the 
piston has performed one-fourth of its stroke, and from the lenirth 
of that arc, calculatinff the amount of lap required to cut off tlie 
iteam at that part of the stroke, we appear to he in error — fur, 
from the ubliuiic action of the cunnecting-rud, the piston would 
have descended only to the point c. But tlie engine being double- 
acting, we have to take into consideration the position of the crank 
when the piston has performed one-fourth of its stroke in the 
Apposite direction from the point H: and here we find, that by 
•apposing the crank tu have described the arc Ac (equal toad), 
instead of the true arc 6 E, we cause the steam to be cut off w hen 
the piston has reached the point /; and the disfance B/ being 
preasely as much more than B F as A c is less than AC, the seem- 
lag error is self-corrective. 



A Tabie of MuUipliere to Jind the Jxtp and Lead^ when the Steam ie 
to be cut at ^ to yhe of the Stnke. 

The Lap must equal to the width of the itesm port multiphed hjr Col. I. 
The Lesfl muit be equal to the width of the steim port multiplied bjr Cot. 2. 



Example of ite application , — Stroke 36 inches; width of port 2 
inches ; steam to he cut off at half-stroke ; diKtanre of the piston 
from the end of its stroke when slcain is re-adrnitted for the 
return stroke, 1*5 inches 
1*5 

= 0H.33. Find that number, or the one neareitt to it, in 

the ri^t-hand or last column, and take out the multipliers on the 
same fine under the head Half-stroke. 

Then 2 x 1*91 ~ 9*49 inches = the lap. 

And 2 X *b3H = 1*976 inches sz the lead. 

R. B. C. 



HEALTH OF TOWNS COMMISSION. 

M’e may seem to he rather late in noticing the first report <»f 
the Metropolitan Saniturv Commowioners but the first number of 
our new volume whs so filled with other matter, that w*e were unable 
to do more than to call attention to the unfair way in which the 
profemiori has been treated by the commissioners and the govern* 
ment. Since then we are soriT* to find that the design of employ- 
ing military engineens in making the survey of London is persisttsi 
in, and that at a time when numbers oi experienced and well 
qualified surveyors in the metropolis arc without employment. 

The first part of the Repiirt is devoted to a consideration of the 
means necessary to resist the clioleni. After a careful investiga- 
tion, they come to the conclusion, which appears to us to be well 
founded, that cholera is not contagious, and that the great means 
of lessening iu ravages are to be found in improveil sanitary 
arrangements, particularly in connexion with the sewage. 

To improve the sewage Is their first step, and they have recom- 
mended and obtained the revocation of the old commissions of 
sewers. This is a measure to which we have already given our 
strongest advocacy, but we do not think that the commissioners 
have gone far enough. The Regent-street and Regent's-park dis- 
trict remains a narrow slip, running up from the Thames acroioi 
the drainage of the WestimtiHter and Holboni districts, and having 
a grand and deep sewer of nearly the capacity of the Fleet, which 
lieing employed as an outfall, would as we have before pointed out 
l>e immediately available in improving the drainage of a very* large 
distrit't. It is true that this U under the virtual juiisdiction of 
the C'ommissioners ol M'oods and Forests, but the commission 
ought to be at once revoked, and the jurisdiction transferred to 
the new metropolitan commissioners. The maiiitenunce of this 
commission by the government is a reason which will be used for 
the maintenance of the City of London C’omminNton, which is like- 
wise left untouched, because, as the commissioners say, they have 
not had time to look into the case, but because, as we presume, Mr. 

Lambert Jones prevented it, and because the commiiMioners did 
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not ckooM to iptt tboiBMlvM ioTolTod in n eontost with tho cor* 
porotion of London. 

Tbo City CommuMion of Sewert hat cortainly been amonff th e 
best ouniif^ed, and this, perha^ for the reaaon that they hav« 
always had a reffutar corps of omcera ; but atill there b no reaaon 
why the cHy should not derive the benefit of an amal^raraation with 
the rest of the metropolis. Let the corporation choose a commis- 
sioner, and they will ^ a share of tne influence, control, axvd 
patrona^, as well as of the economy attendant on the new cum- 
mission. If they do not accede at once thev will not be able to 
secure the few dinners which they receive, while they will lose the 
power and patronaf^. At present the street sewers of the city are 
imperfect and unflusbed, the |tratin|rs and nlly-holes untrap- 
pe^ the courts and alleys undraine^ the footways and foot- 
pavements not cleansed, the bouse drains snd cesspools in a dan- 
gerous condition, while the sewen convey miasms into most of the 
neoses. The statistics of the cit^ in the latter respect are most 
unfavourable, and show a fearful influence on tbe pul bile health. 

The commifsionen have fpven such evidence as to the necessity 
of censolidatinir the districts, that on tbe strenfrih of that evidence 
we call upon them to oomplete their measure of amalgamation. 

taking tbe works of cleansing as they now are. the preventive 
meaaore to which those works may be immediately applied with 
the greatest advantage U that of flushing. But to the general and 
eflfisctual application of this most important operation, tbe state 
and separation of the several districts under the district commis- 
sions, presents itself ss an insuperable obstacle ; and, in fact, the 
operation of eJeaninp out the sewers by flushing them with water 
is in systematic use in only one of the upper districts, the Holborn 
snd Finsbury district. 

^ One district may flush its sewem, but the operation will be at 
many pointa only a removal of a portion at least of the refuse into 
the eewers of the adjacent distneta, unlesa the operation be con- 
tinued through the intermediate districts to the outfall. The lower 
districts complain of being encumbered by tbe flushing operations 
in the upper districts. 

** In tne lower districta, which are flat, there are generally accu- 
mulations of refui^ and if in an upper district, which is under a 
separate jurisdiction, a part of the line of sewer is flushed to keep 
it free from deposit the eflfect upon the lower district In which the 
flush exhausts itself, is to disengsge more c(»piously the offensive 
emanstions, for a time, by disturbing and adding to the deposit 
there, without removing it. Whilst the sewers of one district are 
left unflusbed, or unclemnsed, the emanations are driven by the 
wind into other districts, particularly from the deposits at the 
mouth of sewen in the lower to an upper district. When the 
sewers in the Holborn and Finsbury oivision have been 
flushed, it is stated that the inhabitants of that district, even up 
to the New River Head, have been annoyed by the c^irrents of 
offensive gaaes up the sewers from the scxumulations in the lower 
districts, where the same cleansing operations hsve not been car- 
ried on. For obvious reasons, adoitional supplies of water would 
require to be provided in the upper districts, and regulated, for 
application throughout tbe whole lines to the outfiUls, without 
staying for separate and intermediate co-operation.” 

(me ^eat evil of the present system, and a cause of fearful ex- 
pense, is the disproportion between the area of the sewage sent 
tbrou^ sewers and the area of tbe sewers themselves. 

^ Works to effect town drainage must be constructed for tbe re- 
moval of surplus or waste water from twosouroee; the natural 
rain-fall on tne town area, together with water from the springs 
derived from sources beyond the area which may often require 
separate arrangementa ; and the pipe-water, brought into tbe town, 
and any refuse matter which it may have received in suspension or 
cdiemical combination. Setting aside fur tbe present the consider- 
ation of the house drainage, and taking in the first instsnee, the 
Mfcondary sewers, we give tM following cross section, fig. 1, of a 
sewer draining two or three streets comprehending Mtween one 
and two hundred houses. The depths of the ordinary run of sewer- 
water when there is no rain, is only about three inches, and the 
depth of the increoed run of water on tbe occasione of the greatest 
storms, just covered the invert. 

** The cross section, fig. is a eection of a main line of sewer in 
tbe Westminster district, draining shout 90 seres of town area. 
The ordinary run of sewer-water does not cover the invert, and 
on the occasion of the greatest thunder storm of which there is 
aay historical record in the metropoliiL namely, that on tbe 1st of 
August, iHid, the flow of water wss only 9 ft. 3 in. deep. 

^ 111 generri the flow of wster in the collateral sewers of branch 
iinee of street, even where all the boueet drain into them, are mere 



dribbles, and rarely rise above the invert of the wide bottomed 
sewers as at present constructed, even in streets where all the 
houses drain into the sewers. Tbe following are tbe conseouences 
which take place in various degrees in nearly all the collateral 
sewers of every form of oonstnietiun, though the best is the e^- 
shape form. 

The flow of srater, being impeded, by the extent to which it is 
spread, U retarded, and a droosit is created ; this deposit becomes 
indurated to a degree whico prevents its being remoi ed by tbe 
flow of water occurring in ordinary rainfalls, and is not often con- 
siderably affected by any other than tbe extraordinary storms 
which occur in intervsls of several years. 

**The accumulations continue, and during the procesa, the de- 
posit from the house drains spreads on the tides, and decomposition 
ensues. 

^ The accumulations in tbe sewers, as well ss in the laige hooao 
drains which communicate with them, are exposed to the action of 
much air. usually at such a temperature as greatly to facilitate 
decompositiuo. 

The accumulations increase until the house drains are entirely 
stopped up, when the deposit in the sewers is usually removed by 
the offensive process of hand labour and cartage, leaving the 
posit in the bouse drains untouched.” 

It is well observed that very small currenlt suffice to keep sewers 
clear of deposit, if tbe inclination be good, and the flow be concen- 
trated and kept regular, for which it is considered that additions 
of small quantities of water would be sufficient st particular inter- 
vals and seasons. 7*he commissioners therefore recommend the 
I use as far as possible of glased earthenware tubes. These were 
long since tried by Mr. Roe in the Holborn and Finsbu^ divisiofi. 
i and afterwards by Mr. Phillips in the Westminster division, and 
found to discharge tbe water more quickly and to keep clear of 
, deposit. They mso prevent tbe passsn of rats from the sewers 
I into houses, because they afford no hold, and do not, like tbe eom- 
I mon brick drains, allow them to make burrows. 

Mr. Rm snd Mr. Phillips also made observations on the flow of 
wster from the main and side aewers and drams, which the former 
' began so long as five years ago. 

In Mr. Hoe’s experiments be ascertained the rate of flow of water, 

, through the c<mimon brick drains for houses, ss well as through 
. earthenware drains of the same capacity, and with the same run of 
I water. As a nnemi result it may be stated that the rates of dis- 
charge throu^ earthenware pipes are ve^ much increased, some- 
times as much as one-third. In the application of water for flush- 
ing, this is an important consideration, as by the use of the im- 
proved drains, a great saving of water will be effected. 

The house drains receive the s'ater from small >1 ^Inch lead 
pipes from the kitchen sinks, and yet they are often made as much 
as 60 times the capacity of the pi|>es in the smaller houses, lo 
these, square brick drains are put in, costing from fid. to 1 Id. per 
foot run, exclusive of digging, while in the larger houses bnck 
barrel drains of 9 or 19 in^es diameter are put in, costing 1«. id. 
or U. 7d. per foot run. As the bottom joints are put in without 
mortar or cement, the sewer water percolates through the drain, 
and infiltrates into the houses, while the solid matter, unwashed 
by any stream of water, festers at the bottom, and acts as s retort 
for supplying nauseous gases to the houses. It is true that the 
object ill leaving the bottom of the sewers ^ dry,” or without mor- 
tar, is to let in the land drainage, but the effect is what we have 
stated, while it is rare to find a house drain free from deposit. 
The rats, too, by burrowing in the drains, put them out of order, so 
as to require their more freouent repair, and the whole working of 
the drains is as unfavourable as can be conceived, and as far as 
possible from the designs of the builders. A common house drain 
cannot be considered otherwise than as a nuisance. 

A twelve-inch drain is an expensive nuisance, while an earthen- 
ware pipe of four inches diameter (or, proportional to the house, 
of from three to six inches diameter,) keeps perfectly clear, and a 
three-inch pipe is found quite Urn enough to carry away the 
refuse from middle-sited houses. In consequence of the sdoption 
of this improvement, the cost of drains from houses to sewen in 
the H'estminster division, which used to be from AMo to A93. 
has been brought down to a chaige of from A9 15#. to Afi 10#., ana 
even this is considered too high. 

Nothing shows the error of the old sj'stem more stroitfly than a 
case riven by Mr. Phillips of drains in Langley-court, Long-acre. 
An old small sewer, IK in. wide by 9 ft. high, having a good fisU, 
was nearly clean, while a new sewer, 5 fr. fi in. high by 3 ft. wide, 
contained an Iverage depth of three feet of soil, and the emaoi^ 
itoni from it caused the death of a poor man, and led to an in* 
quest. 
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We think Mr. Phillips fully justified in statinfr [p/ ^^*4 the 

severs Mrv butl in cunstnictiuii, but the house drains iu'o vu^l^*. 
He states that in j^oin^ alott^ the sevens, he has often tried 
vhether the currents vf »ir were doviii|r into the sevens or out of 
them into the houses, liy placing (he liffht which he hud in his 
IimhI hy the side of tite house drains, he almost invariably found 
the tlonie carried into tho mouths <tf the drains — shoving that 
there must have been direct currents from the sewers throiufli the 
house drains into the houses. Many of the iniUy drains shoved 
uo outward current iuto the streets, though home have a downward 
draught. 





n*. I, Fig. 2. 



Mr. Phillips gives bis support to the statement that mtme neiglt* 
bourhm>d!» are at times amirted with more m»xiiiUH effluvia from 
the sever*, than if there were no severs whatever. He thinks the 
great remedies are to keep a constant Rupjdr of water in the 
severs, nnd to circulate it through them ; an<i to carry all the 
outlet* under the side beds of the river, to discharge into the main 
stream under low-voter level. Mr. Phillips has found that the 
atm<K«phere of districts near the outlets of tne sewers is liahle t<i 
be affecte<l with effluvia, when the wind happens to blow up the 
sewers. Hy carrying the outlets into the stream, he cx|»ecls, more- 
uver, to get rid of the filthy nuid-hanks, and the myriads of vorm.s 
sweltering upon them. 

The Re|)ort notices the extended use of the egg-shaped sewer in 
the Ho)(M>m nnd Finshiir)* and Westminster divisions, but remarks 
tliat the new sev ens cs)nsiructed are gcnernllv of the same internal 
capacity ns the sdd fs»rm«, and therefore dispropsirtioned to the 
extent sif the drainage. \ further great saving will cou*e<|iipntly 
he tnasio itt the new operntiuns by reducing the si;«e of the severs. 
The cmnmiv'iioncrs ohsen'e, with justice, that the mere view c»f the 
^vdinary run of sewer water in the *ewers, or of the run of water 
•*n the occasion of heavy storms, mipht have led to m»me amend- 
ment in the csinstmrtion of sewers w ithout .any gaging, had a view 
been taken of the How in the lateral, as well as in the main lines 
of sewer ; but the sites of all classes of sewers have been main- 
tttined cm the view the main lines alone. Mr. Ilertslet, the clerk 
to the M'estminster eomtnissiuii, well observes that he has lK*en 
jvrfectly at a loss to com eive. in traversir^ the sewers, why such 
tmmeuse sewers ithould be built to carry off such mere threads of 
draitiiige. He has seen sewers 5 ft. 6 in. high by 3 feet wide, built 
»hcre, even during lieavy rain, a 3 or Vinch pipe would have cor- 
ned off all the water. 

Mr. Phillips makes some curious remarks with reference to the 
*itc of current which would suflicc to keep an ordinary sewer 
clean. In patMing through the hrnnrh sewers, he has noticed that 
the currents of water are mere flnhhles, and being spread over a 
dat surface are not stnmg enough to remove the soil. Looking at 
the currents, and compiu'iug them with the extraordinary sizes of 
the iM?wpr>, it was e.isy to decide that the currents might ue passed 
tlinoigh pine* of front 3 to 9 inchev diameter. Indeed, in a large 
tnimber of the sewers, the currents have ‘rut narrow and «lei*p 
channels for them.selvcN leaving the hulk <»f the deposit untoucheu, 
but showing as .Mr. Phillips says, that nature waatrying to remedy 
the faults tit art. Sometimes it is necessary to cut such channefs 
through the dejiosit, to allow of the fiow («f water. Acting upim 
this view, .Mr. Phillips propirse* to imurove the flat-hottomed 
sewers, 1>y bedding channel tiles along tneir buttuins, and filling 
them in l«chiml witli concrete. In the mirldle he would place n 
channel tile of say 1 foot diameter, having other fiat tiles *>loping 
liuirn to it on each side. Ky this means, the currents would he 
concentnite«l on sinnller sized cbumieU, kept rogul.arly in ncti<m, 
and therefore clean. 



^Ir. Roe propose* to reduce the expense of sewage for one side 
of a aew-er fur a huuoe of 17 feet frontage, which lately with 
upright-aided sewers was £9 lla. anil now is with egg-shaped 
sewers £(i on. id.,— this he proposes to reduce to £2 19«. bd. for 
first-class houses, and £\ 14«. fur sixtii-claas huuses. In thew 
latter charges is included the supply of water. The bottom por- 
tions of the Larger scwei^ Mr. Hue proimses should be of well, 
prepared clay, moulded in bliwks two feet lung, and well burnt ; 
the upper {tortiuns to be formed of radiated bricksi, laid in blue 
lias mortar. 1‘he smaller sewers are to be likew ise era-shaped, 
hut to be made entirely of brown stone-vare glazed. Mr. iCuc’s 
first -class largest sewer’ is 3 ft. 9 in. hy 2 ft. .3 in., with an area of 
G'(> feet, and costing 7s. |ier foot run ; hUseventh-clame, or smallest 
sewer, is 13 in. by 9 in., with an area of 9 iucheo, and costing 3s. 
per foot run. 

The greater part of the duties of the officers, Mr. Roe states, is 
taken up by attending to complaints of the stoppage of drains and 
sewers, and in superintending the removal of the soil; when, with 
a proper system of sewerage and house drainage, nearly the whole 
of the duties in that res|tect may cease. M*c agree with him that 
it is far better that a staF of officers should be constantly eogagod 
in making examiiiutiona, in order to prevent filth from (depositing 
and accumulating, than in waiting for it to collect and annoy the 
ubtic with its noxious omnnatiuns, perhaps for weeks and months 
efure romulaiut is made and steps are taken to remove the evil. 

M e (hiuk a great deni may be done hy Mr. Guthrie's plan, men- 
tioned in the I/eaith nf 7W»« Magazine. In this he proposes to 
separate the house drninagp from the surface drainage. Tne Iiouse 
drainage being ronveved in tubes, a« stated by Mr. Roe, would, 
under the preesure o/ water, be carried to the outfall, without 
gully holes or other communications with the external atmosphere. 
'I’he surface drainage in the secondary streets could be conveyed 
by the kennelis and in the main streets be received by the large 
sewers. 

The commissioners come to no decision, at present, as to th« 
use of chimney shafts, witli currents of air created hy heat, for 
ventilating tho sewers and canning off the noxious emanations, 
though they express their approval of the principle. 

Ill conclusion, we must n^in urge upon the cuoimissinners the 
necewity of coming to some immediate decision respecting the umo 
by tho public of all sewers which hove been built at the expense of 
the commissions, and at once abandon the extortionate demand of 
10s, per foot run on the frontage of a house, which, if it happen to 
be a corner house, may amount (o the sum of besides £i more 
for making the drain, for a fourth-rate building that cost only 
.LviH). Every facility and encouragement ought to be given to the 
owner* of house property to make drains into the puhlic sewer«, 
and so to abandon the pest of cesspools. 



CANDIDUSS NOTK-HOOK 

IWStKI :u;s LX.XMI! 



** I mutt ba?c hb«rlr 
Withal, u ft diftricr a- ihr i-viad*. 

Tu t'lu# OB wbcrm 1 jurBiir.** 

I. Some have acquired a reputation for having a style of their 
own, merely becauiw* they have repeated the ven* same ideas over 
and over again, on orc.isions the most dissimilar ; and, so far from 
improving upon them, that their lateKt applications have been les* 
appropriate and judicious tbati their earlier ones. Such decided 
niannerism might rather to he taken not so much for consistenev 
of style as for sterility and inactivity of mind. He who at all de- 
serves the name of artist — and architect.s claim it by courtesy, at 
least— 'is always enlari/ing the stiwk of liis ide.'is, nnd is ulwn)** 
studying, throughout the whole of his career. Witliout ct»pjing 
others he profits by what they have done, both by shunning the 
faults they have commIttiNl, and into which he himself might have 
fallen but for such evidence of them, and by borrowing from them 
hint* and after a very different manner, be it oloierveii. 

from the mere plagiarist. There is no merit in nut availing our- 
selves of ideas thrown out by others, more es|>ecially if it has been 
done Ml very imperfectly and at mndom, that % erv'much more than 
was at first thought of remains to be made of them. He,” says 
Reynolds, '*whu resolve* to ransack no mind but bis own, will 

; 
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•oon be reduced, from mere harreiinewt^ to the nece^Hity of c«*j»yiri{f 
him«elf.‘‘ — UnvariL'd unifurmity of idea^ i« not sut miirh a Mi^n of 
rx>n%i«tency am of limited (Miwer of conception and exprewioti, and, 
moreover, uccn«ion6 not only wrariwmie repetitionbut inctmtiiKiency 
likewifie, the »ame mode of treatment lieintf re^mrted to u|K>n ooca> 
■ionH and fur 8uH}ect<i totally diaAimllar from each either. 

II. ** How many i*f us country architectM,” say* Mr. Sharp, “ are 
furcefl to lake the counsel of our excellent friend, IVrcier, and in 
despair of executin^r l«r>fe wtirk*,U» bestow jrreatercare iii>on lesser 
tines?** Well was it that the remark was put interrogatively in- 
stead of aflirmatively. for in the Utter catM? it oujfht to have been, not 
** How many," but “ How few." Were Percier’s excellent advice to 
be followed by country architects — ;ind for the matter of that, by 
town ones al'Mi,-H.lid tliey invariably strive t»» make the utmost of 
the occasion otFered them, however tncoiisiderahle it may He in it- 
self, there would be far lens of slovenly or el»e downrijrht trumperv 
design than there unfortunately now is. The rnakinjf the must 
of the occasion must not be misinterpreted : it is not to be under- 
stood M recommeiidinu or consistiii^r in ambitious aim iind preten- 
tiouaness of desi^, and in mimickine^lartrcrthinpsas is freijuently 
very absurdly done now, but on the contrary, in attempting no 
more than can be thoroughly accumplUhed, and so well accom- 
plished that for intrinsic merit of de»ii;n and captivatinir effect the 
work maynotonly vie with, but surpass many others of ^rreater note iu 
ordiiinry estimation— chiefly, pernaps, liecause their size alone ren- 
dem them conspicuous and imposiiitf objects. M'ere this to lie iluly 
cinisidered and acted upon, we should have less of vulgar architec- 
tural ttntggrriujf, and far more of real study of desi^ than we 
flud now. It i* precisely because there is so little of the latter, 
and because architect* do not know how to impart to amall or com- 
paratively small buildings such character as snail be both striking 
and appropriate, that we have so much random copying, and inju- 
dicious imitation, which serves only to remind us of merits belong- 
ing to the original that are altogetlier missing in the copy.— 'I'iiere 
is much more room for fearing and also for saying that, taken in 
genera], our smaller provincial buildings show, if not ignorance of 
design, very great negligence of it— sometimes to a degree almost 
iricrwlible, if we may Wiieve what profess to l»e portrait* of them. 
The MaMinic Hall at Cowes, and the new Ipxwich Museum, are so 
far from bearing out what Mr. Sharp sav's, as rather to prove that 
architectural taste must be at the very lowest ehh in those jilaces, 
if not in any other parts of the countr)*. Such doings in the provinces 
are, it must be confessed, kept in countenance by sirailar Peck- 
i^niMan achievements here in town, one of the most egregious 
• if them being the College of .Agricultural Chemistry in Oxford- 
street, which, small as it is, is any thing but an architectural minia- 
ture, fur it has neither the delicacy uor refinemeiit of one, but Ls 
no better than a vulgar and coarse architectural daub. Exceptions 
there are ; and fur one of them, we may point to the elegant screen 
fa.ade of Dover House; or, to take a quite recent one, there is 
Mr. Hodgkinsoit's newly-erecteil house in Park-lane, which affords 
striking evidence of what may be done within a verv’ limited space 
—how much heanty of ciimjiositiun and elegance o^ detail may be 
disjilayeil in n narrow frontage. 

III. .Music has, perhaps, been far more fortunate than Architcc- 
tun», havingescaped from the surveillance and trammel* of archieo- 
logical peilantr)’, in conseipience of no musical a>in{Hisitions of 
the ancients remaining. No doubt they were altogether different 
in style from anything in modern European music ; therefore, hail 
they been preserveil and followed as wholesome preerrUn/ff, would 
have checked rather than at all uilvanceil the progress of the art 
in later times. To say that had the architecture of the (ireeks 
and Romans perished as well as their musin, it would have lieen all 
the better now for the former art, would incur for me the epithet 
of iiitra-reprohate, and would, besides, be doing violence to iny 
own feelings. Yetit is sincerely to 1 m? wished that it* examples were 
studied more, and aped less, — studied rationally and aesthetically ; 
and then il would be perccive^l that mlmirable a* they are in thein- 
MilvcB, and with reference to the purp«»ses for which they were 
erected, they are either ill-adapted to, or furnish hut very little 
towards, such an enlarged and complex architectural system as we 
now require. For actual practice, they afford us little more than 
a few Varieties of column and entablature, arches, ]N?diments, and 
sucli features, in regard to which we pique ourselves upon scrupu- 
lously adhering to the authority of Home one particular anti<|ue 
example, although the structure to whic-h they are applied is in its 
composition and physiognomy the very reverse of antique. A* I 
have said, 1 believe, more than once before, modern architects 
liave converted the orders into mere paUertUy from which they have 
only to choose, without being put to the trouble of shaping out a 
»mgle idea of their own. So that as far as the orders are coacerned, 



they neither are nor are called upon to act a* artists at all ; and 
as to the merit of truthful copying, that belong* rather to the 
operative «tonemasim than to themiielvp*. There are many ancient 
examples that might ho modified to greater or lesser extent, and in 
a variety of wav*, without losing siglit of the character of the type 
HO followed. Nay, some might lie cnnsiderahly imiiroved upon, and 
more consistently flnished up than thev appear to nai'e Won, unlesa 
they have Ixien greatly mutilated. Take, fur instance, the Ionic 
order of the Ereehlfieum,— wurely *iich an exceedingly simple and 
severe cornice iiccords very ill indeed with such luxuriantly rich 
capitals which seem to demand a corre<qmiiding florid ch.'iracter to 
what is the corresponding divUion or tlia entablature, and the 
crowning to the entire onler. Together with want of keeping a« 
to character, there i* a falling off of effect where it ought, if any 
thing, to he increased rather than at all diminished. Obviuu* aa 
this appear* to mys.df, not one of those who have taken that ex- 
ample have ventured to depart from the exact letter of it, by sup- 
plying such a cornice as would complete and perftMrt it. Of the 
two, even an exaggerateil cornice is a more pardonable fault than 
a Htarveling one. The reproach of beavinews is preferable to that 
of poverty and meanuesa. 



AIR-TIGHT GRANARIES. 

Three conditions are essential to the priwe** of putrefaction of 
grain, viz. : heat, moisture, and still air. AVith wind, moisture i* 
carried off; with cold, the decomposing process is checked, a* may 
he scon hy the carcases of uiiimal* that lie through the winter in 
snowy mountains, and dry up to glue. Without air, everytliiug is 
harked up mid remains in fiwj as reptiles have been buried 

for ages m block* of Ktone or ancient tree*, and then resumed their 
vital functions, unchanged hy time. In direct opp<isition to these 
principle* are the granaries of Great Briliiiti ana utlier countries 
constructed. Their site is generally the bank of a river, or the 
sea side. They are built of many floors, at a vast expense. Men 
lire continually employed to turn the grain over, to ventilate it, 
and clear out the vermin ; and the weevil is naturalised in every 
crevice, as surely as bugs in neglected London beds, or cockroaches 
in AVest Indian sugar ship*. It is tlie admission of air that |>er- 
niiU this evil, that promote* germination, that permit* the exist- 
ence of rats and mice. In the exc)u*ioii of air is to be found the 
remedy. Granaries might be constructed under ground as well as 
hIk)vo ground ; in many cases, better. They mignt l»e constructed 
of ca.*t-iroti, like gasometer tanks ; or of brick and cement ; or of 
brick and asphalte, like undergnmod water-tank*. It U only re- 
ouired that thev sliould be air-tight, and conse(|uently water-tight. 
A single man-liole at the tup is all tho opening required, with an 
air-tight cover. Now, if we sup^iose a large cast-iron or brick 
cylinder sunk in the earth, the outtoin being conical, and the top 
domed over; an air-pump adjusted for exhausting the air, and 
an Archimedean screw pump to discharge the grain, we have 
tho whole apparatu.4 complete. If we provide fur wet grain, a 
water-pump may be added, as to a leaky ship. Suppose, now, a 
cargo of grain, partly genninating, and containing rats, mire, and 
weevils, to be shot into this reservoir, the cover put on and luted, 
and the air-pump at work, the germination would instantly cease, 
and the animal ninctiuiis would be suspended. If it he contended 
that the reservoir may be leaky, we answer, f»o may a ship ; and if 
so, the air-pump must be set to work Just ns is the case with a 
water- pump in a leaky ship. One obvious cheapnenH of this im- 
proved granurv over those existing is, that the whole cubic con- 
tents may be filled, whereas, in the exUting muilc, not above one- 
fourth o^ the cubic contents can be rendered available. But many 
existing structures miglit be rendered eligible. For example : the 
railway arches of the Eastern Counties, the Blackwall, and the 
Greenwich. Reservoirs might be erected in farm yard*, or in- 
asmuch as it is a curtain thing that ail farms must ultimately 
communicate with railway*, hy means of cheap horse-trains, or 
steam sidings, in order to work to profit, it would be desirable that 
the granary should be erected at some central railway station, 
where a steam mill would do the wurk i>f exhausting the air, dis- 
charging the grain by Archimedean s4Tew when required, and 
grinding it into meal. No better purpose could be finiiid to which 
to apply the atmospheric engines and station* of the Crovdun 
Railway, with their existing air-pump*. Coininunicating with all 
Che southern wheat-growing counties of England, and alao with 
the Thames, no spot could be more eligible as a central depot.— 
/ieview. 
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ON WING U'ALI^ OF BRIDGES. 

By R.G.Clakk, C.E. 

i 1 ^* Hniwinff of win^ waJJj^ to railway brid^fl oifeni wime 
mmrully *bt^n the emljankmt‘itt« <*r cutting are very hiirh, to 
obviat^ thU i« the object nf the preHont |»»t>er, which relates to the 
ifivextitThtifin of iM>nte atniple ftinmiln' to determine the an^le^ 
made by the exteriur liiieit of wimr »all« with the face of a liridj/e; 
the oUne of projection beiiitf taken im a level with the raiU or 
t'O'd, when the latter ii level. 

There are two caae^ to he ci»n»idered. — 1st. 3\Tien the roping of 
the maketi a driven anjfte with the face of the liridfre, or 

** ii*™ tt' Hbiitment, aw in the cn»te of a wkew hridixe. — 

•Adi). When the coping ta pertvendicular to the face of the 
bnihre. 

lit. L«t B II be the line of the face of the briiitfe on H II E D, 
the plane of projection aa 
before mentioned; (.’1) the 
' exterior lop lino of wall; Ce 

\ C Bie given hatter, perpendicti- 

IT to B I). The zlICl) 
\y J \ heing given, or I) C drawn 

‘ ^ 1 \ parallel to B H*. aa in the case 

! V \ of a skew bridge, draw K D 

• ' parallel to B H ; and BE. CF, 

j • N rest^tively, i>erpendicular to 

I \ ED. For tfie sake of aim- 

• • x\ plirity. we will first determine 

• , \ the gC nil. 

- - ■ * \ Let the islope of emhank- 

t* F l» ment or cutting he aa mto I, 

and the batter of wing wall 
w 1 to n ; height of slope fipial A. Now, Z C D E s g H C 1>. 
Let ^ C D E = 4. Also, base of slope iS h" zz mh; and batter 

C e of wing wall = 1 A. 

fi 

rhen, by the right-angle triangle C F I>, we have 



ain 0 r m A ; 



~ = DC. 

Sill e 



Al«o, by triangle Cel), right-angled at r, «e have 

"»* . 1 . ^ . 

;j— i : 1 It ‘ A : — = cat. Bin Z C D B (I). 

am e ft m a ' ' 

. . ^IIBD=: iTHCD or zCDE - Z C D B. 

Emmpie. Given the angle of obliuuity II C I) =• elope 
1^ to I, and hatter 1 in $, to determine the angle ol wall II B D : 
o . , nat.aint^O" 9 X 

By formula = *04560 = nat, sin 2“ ^ 7 ^'; 

therefore, Z II BD= 20" - 9"37f = ir as" 30* rtNinircJ. 

jj 9ndly. U'hrn the coping U wrpcndicular to 

• the face qf the hriftyc. 

jf Then sin 4=1; 

\ / con«equently, sin Z C D B = — . 

'I fti ft 

\ ; Hence, cos C B D = -i- fa) 

^ ( w ft ■” ' '' 



Examplre. 

M'hen the slope ia I to I, and batter I in 4. 
1 hen iiAt. COB Z (’ B 1) = ^ = *2 = nat. coa of 
When the slope U 1^ to 1, and hatter I in b. 

Then Z C B D = 89“ •itf. 

When the slope is 9 to 1. and hatter 1 in 5. 

Then Z C B U = 84“ 15', 

. J**® tl'»t the actual height of the slope, 

*Mitter in feet, Ac., have no occasion to he taken into co^n- 
'wration ; but only their respective ratios, as above given. 



* RAILWAY AND STEAM NAVIGATION DEFENCES. 
The course which the Duke of M'ellington has thought fit to 
take, in furtherance of the measure of increasing the armv under 
hw command, has given n new strength to the alarmist party We 
eav, adviswlly, that the Duke’s letter to Sir John Bnrip.y’ne can 
only be taken as the statement of an advocate, using every means 
to make out a case; for there is evidence enough in th.it letter t 4 i 
show the imprarticahility ol an invasion, if it were c<msistent Ut 
suppose that a commander so experienced could countenance a 
scheme, which the youngest staff-officer knows is in no wav 
fea^hle. In consulenng the subject, we do n«t think it iiei-eKsarV 
to analyse the Dukes letter, because we df» not Imik uiNin him ns 

a believer in the invasion scheme ; but we shall take up the miea- 
tion ujam Its own merits, which are certainly small enough, com- 
pared with the clamour which has been made hy so many parties, 
nnd of which the C«mmander.in-Chief has so skilfully availwi 
himwlf, to further the view, uf hi> iiwii ilp|i>rtinenl 

It i> one of the eonw.|uenfe» of thirty-two year.' of peace that 
the i.ri^nt (tonerat.oii know little of war or of military affair, 
anil It la therefore open to ignoriuit or restlew officer, to iniiaw 
upon them .tatement., which do not meet with the countenance of 
men well informed m their own profeaaion, and which are not con. 
Nistent with liirtoric pemf. H ith the piihlic an officer ia taken aa 
an aidhonty in virtue of hi. epaulettes; hut, nevertheless he ia aa 
an officer no more an authority on this question of invasion than 
the mn.t Iirnoraiit civilian. It i, one of the misfortune, of the 
Enyljsh army, that there la no ^fuarantee for the qiialilicationa of 
Its officer; and. notwithstanding the prowina- desire of improve- 
ment amon^ military men, it cannot he denieil that it is much rarer 
to find a mail well acqnaiiiteil with his profession than otherwise 

seeunty, and it may In) said no enronriiKemeiit fim 

prohcieney. In the navv. and in the artillery, an evamina'tion 
must be pawed ; but, under the system hy which the army is offi. 
erred, except the few colleire cadet^ a man may be put in command 
of an army, whine onl v qualiheatioii is that lie cin maiimovre a 
hatta ion on parade. ^ either ia the service of the Eiiclish armv 
calculated to qualify ail officer for European warfare, for the staff 
arranyi-meiita even of an Indian campaign will ^ive no ,c-h.s,li„e 
for ft war in the old Imltle-field of Hander*. One ©f the defenc« 
we moBt want in a gmid staff of offiterM, and money cannot he 
better laid out than in enlarging the militan- colleges and en- 
couraging the »tudic» of officer*. In the meanwhile, we hope the 
ouhlic will not allow them*elve. to he friglitened out of their wit* 
by men who know no more of the orgunixation of an armv of fifty 
.lliousaiid men than a drummer-l»ov doe*; and at any' rate to 
accept with caution any rtaternenU ^hich have not the support of 
common sense and hintiirical evidence. * 

It is very easy to start w ith the hypothesis of Jo.ooo Frenchmen 
on the Siis^xcomit, and to Ulkof tlie capital, of France, Austria, 
Russia, 111 ^ I nissia having fallen into the hands of an enemy but 
, It is so difficii It to conceive how a French army of Jo OIKI men. or 
any otiier force, could he brought to London, that any general 
beinit offered the romniand of such an expedition, would eive it un 
in desnair. Ill unler that a French arniy may land upon tlm 
Elijrli.l, shore, there liiust be no |H.litiMl disor^aniialioii in France 
and there must he piditieal disorganization in EneUnd. Oiir irreat 
proUHtioii hitherto asainst invasion from France, has breo the 
political disorsTvnization of that country bv the Leaeue the Pro 
tcstaiiPs the < »nii«irds, the fiirondisla, or the Chouan«,'or bv the 
irruption of I ruwians, Spaniard^ or Savoyards. xVapoleon never 
hoiierl to he aide to make an effectual invasion of this country 
I unless he rtiuld make a imlilifol diversion, by iwenriiuf the neu- 
tral'lv of parties in opimsition to the government. How fiitUe 
I withal depeinlenee i. weU known; amrUiouich «m.e may, in the 
pr^iit time of calm, believe that political factions mi,r(i; here- 
after he brought to avninathme wiili nn ..... l- _ .t-.r 



If. 1 iaV poiuicai lactioriB might here- 

after he hrouKlit to aymnathise with an invader, yet such coalition 
would heiome im|jos»ihle when war shall break out, and the oU 
feelings of hitter hatred be awakened. This i, . disturhiiie in- 
flucnce which eaiinot he readily overcome. There is nolhiiq{ more 
diftn.lt than to nvercomo a people in their own counts, with 
wha ever forre, if united in resistanee. France will give the ex, 
ample. If. I8U ...d IHli, the allies were able to make their 
way to I iiri. m the then political disorpinizatioi. of the country, 
yet. 111 the early |..rt uf the war. under the Uiike uf liruiiswicT 
though France waa unprepared, the invaders were driven back with’ 

The circumrtancea under whirh an invasion of Eiutland will be 
practicable are— the union of the French. Iliah Dutch, and Rus- 
siaiis. the destruction of the naval ,s,.er of Kiq;l«..d, oJr political 
dna.r;<aniiation, and the aitrecment uf a larye part of the people 
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to welcome the invader, Thi* country ban not yet had an enemy 
on its shores, and it is nut to be judged like France, Flanders, 
Holland, Italy, (verm.'iny, and Spain. 

Before coming to our own particular view of the question, we 
have a few oh.servalioaii U» make upon the military and naval pnrt. 
The hypothesis of an invashm must be under tht‘se forms of an 
army of WDO.OOO men, or of an army of .M),000 ; of an army with 
I'avalr^, artillery, uunUnma, provisions, and train, or of an army 
with light mounteo artillery. Confining ourwlves to an army of 
40,000 under either of the latter two conditions: such an army, 
with 10,000 horses for cavalry, too or 400 pieces of artillery, Ilona's 
and carriages for artillery, ammunition, pruvisiooti, and train, 
would require greater steam accommodation, and take greater time I 
in landing. It would, consequently, defeat itself, by giving more 
time for the muster of forces against it. On tlie other hand, a , 
mere ineunive light force of 40,000 men, would be defeated by 
want of means to overcome the usual ohslacles of delay. It would 
want cavalry to drive otF the swarms of local mounted skirmishers, 
and to make iU reconnaissances; it would want means of crossing 
rivers; and when its brigades liefore concentration were brought 
in front of a regular force in ^Hisitioii, it would want heavy cavalry 
ami artillerj'. If the wounded men were picketl up they would 
encumber the march, and if left lM*hirul they would be massacri*d 
by the lm*al skirmishers hanging on the rear ; »o that the men 
would soon become demoraliaed. Three day*’ stay in a wasted 
country would leave such an army, even if conceritmte<l, without 
provision* or ammunition, with its'raiiks thinned and dispirited by 
death and fatigue. If it attempted to fight, every man would he 
hiitchered. Indeed no worse fate can he wished for any man than to 
have the cuimimnd of a brigade in an army of invaaion of England. ’ 
Persons who are ignorant or ill-advised, may »uy that we have 
no regular force ami no military spirit in the country; but those 
who take the trouble to calculate know that this country has .at all 
times liad great military resources, and at no time so much as at 
the present. 'I'urn back the pages of the history of England. nn«l 
w-atch the progress of preparation. The regulars in England arc 
increased by sctjres of thonaands at a time; sixty thoiiMiiid militia 
arc emb<»died and used as regular* ; an army of reserve i* called 
out ; local militia are bnmght into the ranks of the regular army ; 
Ihn'e or four hundred thousand vidunteer* are enndled ; and. in 
IHOH fur example, woven hundred th<tuMind men arc in arms in the 
islands, besides a vast fieet patrolling around. Since then, the 
population h:is double<l, and that seven hundred thousand tiien will 
i>ec4iTnc a million and a half, with the levy cn mftJttfUt back them. 
England, without allies, can never be lost, if only true to herself, 
though the lUitioiiK of Europe should he poured on her shore*. No 
enternrise could be more dangerous than hind tnwqis in a 
thickly-peopled country, among a brave and warlike population, 
strrmrlhened with all the rewiurces of knowleilge ami wealth. 
For what would this to he attirniptcil? To take the land, hut to 
fill the shores of the Atlantic, and the waters of the deep, with a 
fierce people, who, as the Hollamlers once threatened to do, would 
take to their ships and seek a uew cuuntr}', whence they could turn 
upon their oppressors. 

It shoultl l>c noteil that It is an old regulation, always renewed 
in time of war, that in rase of invasion, all com, cattle, and 
people, within twenty miles of the shore, must be driven up the 
countr}', and the district wasted, and efficient means are provided 
for effecting this. England in time of war, and Knglauu in time 
of peace, are different countries, and it is certainly not nnatter of 
blame that the government, in the thirty-sec<md year of peace, do 
not harass the country with the trouhles of war-time, \viiy are 
inartello towers, shot furnaces, and batteries to decay upon the 
const, heavy artilleri’ to rust, and men to be taken from their shops 
and homes to the drill ground, when all that is wanted in this way 
can lie done when the time comes? 



I 



1 



As to sudilen invasion at this moment, it is a huirhcar; but we 
are always re.xdy to urge that a consistent system of priqiaration 
f«>r war shall he carried on : but then in our opinion the means are 
aiinpler than thosi* usually put forw.Hrd, and are not to lic sought 
in the army estimates hut more imnioiiiately within the stNipe of 
w'liat are commonly called the engineering operations of the cuun- 
try. M'e do not advocate an increase of the Mtanding army; we 
have no faith in the fortification of Portsmouth, Plynumth, and 
other towns, as strung places ; we do not think it neresMAr)' to lay 
down batteries! on the coast, or to mount them with heavy nrlil- 
ler}* ; still less do wc lulvocate the calling out of the militia. M'e 
may observe, that the government of this country have always j 
witoly shown an indt!<(K>sitioii to put arms into (he hands of the ; 
people in time of peace, because they are not uiidur the bond of a i 



feeling of hostile invasion, which in time of war prevents a mis- 
application of arms to interference in the civil government. 

\Ve consider that a due attention to railways, steam na\ igation, 
and the telegraph system, will in time of |ieace be the most effi- 
cient means of providing fur the defence of the country. H'^e are 
no longiw in the position we were a few years ago, when the sudden 
grow-th of steam navigation threatened inilitar)* and naval men 
with a new instrument of aggression, against which they had no 
means of defence. Then there might have been occasion fur 
alarm, had war broken out ; hut oince then, the development of 
the railway system has pnividinl an adequate* power <»f resistance; 
while, more recently, the cstahli^•hlnent of elci'tric telegraphs has 
thrown the scale of prepunderanre in favour of the defensive re- 
Miurces. U'e can no longer he in doubt in what directi<m we are 
to apply our meatia and make pro\ isioii. ^V'e mu»t avail ourselves 
of thtnw: three great hratichi's of national eiitcrjiristf which we have 
already named. I>o not let any think us over-profes»ioiinl in 
taking this view of the matter, fur thU 1* the aide on which the 
Duke of M'ellington Imiks at it. He takes his case on a steain- 
navigatioii invasion, on (hi* new development of turientific re> 
Miurt'es ; and the fair way to meet it is to consider whut resource* 
of such kind are avatlnble fur tlie purpom's of defence. Engiueers 
and manufacturers have created the means of invasion, and they 
must provide us, to some extent, with the means of defence. 

('onsidered in reference to the ilefence of the iiatiuii, nothing 
can he mt»re unwise than that legislative interference which ha* 
rt*strictetl railway enterprine. Even were it true that there was an 
undue competition for railways, anil that capital was diverted into 
this branch of investment, still, so far as the country i« concerned, 
it is desirable thst as many railway* as possible should be made. If 
we are asked wliencc the capital comes for railway coiixtructiun, 
we can have an answer which springs from the very matter now 
under discussioti. In time of war, we keep a cioinle of hundred 
thousand regulars and niilitiameii, giving no productive return. 
In time of peace, we can employ two hundred thousand navigators, 
nr, in reference to our present means, four hundred thousand imvi- 
gatons in making railway works. At jiresent, out of an income iif 
fiftv-five millions, thirty million* are a mere transfer of capital, in 
the shajM? of interest on the debt ; the remainder is the effective 
drain uiam the energies of the country; and every addition of 
twenty thousand men to the military forccui U a deduction of so 
many men. and of one million yearly, of s<i much prcNluclive labour 
and capital renderiHl unpriKluctive. We can carry on such great 
railway work* while other countries cannot, because France, for 
instance, keeps thn*e hundre<i thous.iiid, or four hundred thousand, 
men under arms, — doing no good, but, on the contrary, weakening 
its risiource*. 

The less interference with railw.av legislation and management 
the better, for it result* only in public incunvenience. Had it not 
been for this interference, we should now have had coast lines all 
round the island, and been provided with sufficient converging 
lines from the great seats ol population. As wc stand now, the 
southern coast line is ini'oniplete, the line to the west coast is in- 
complete, the eastern ciNist i* neglected, and indeed the communi- 
cation* are left in such a state, that in time of war they will 
require to be completi'd at the naliuiial expensi*. If erroneous 
views of policy had not prevenfed it, we sliouhl have had at 
present the following lines available for the south coast defence;— 
A line along the south bank of the ’I'liames, to Hover, to Hastings, 
to Brighton, to l^horeham, to Kartdiam, to rortsmoutli, ami to 
Southampton, giving the means fur pouring down InMtp* most 
rapidly ; wlieroas, through the fear of com(ietition, we are loft 
with the present inadequate accommodation. If the plan of traffic 
e-stimate* and invesligalions had not lieen followed, and parliament 
hud not undertaken the futile inquir)' whether a line would pay or 
no, we should have had lines enough made by tho*e who are the 
best judge* how to invest their money. It is, however, the conse- 
quence of the meddling^ policy, that it always reacts to unsiuce 
serious inconvenience to the country, without doing the slightest 

giKid. 

Now that rnilwav enterprise ha.s been »uppre«s«ed and knocked 
down, it lipcomps the duly of the irovernmeut to aid the companies 
in rarrviiig out the iiecewsary work*. .Viimng them are tlie bridire 
over the Thames to connect the north and south railway*; the 
hraiich of the Brighton railway from Croydon to U andsworth ; 
the union of the Portsmouth ami liosport lines; and the extension 
of the Brighton and Hastings line through Kye to Ashford. Lon- 
don is the seat of a poioilation which will afford four hundred 
thoinumd able-bodied soldiers, between fifteen and sixty, to be 
poured down to any point of the coast between Dorchester and 
Harwich; and it i» therefore necessary to provirle accommodation 
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fnr brin^n? thl« rMerve to bear m>on nny point attacked. 
The metropolis sIm) ih the reserve for defendin|r the %rhoIe of the 
northern anti west coasts, in case of insulTioienry of local force. 

It has been recommended that the railway companies slouild he 
encourai'cd to adapt their wnp>na so as to carr)’ lieavy ariillcry ; 
but this is unnecessary, thoii);h they should have provision tor | 
carrying li»rht nrtUlery. This country, yielding? mure than one j 
milium and a half tons of iron yearlv, can supply any nurnln’r of 
heavy carronade* to carry 6Hlh. lioHow »^hot or solid red>h<it shot. 
In case of need, a thousand carrunades could he cost daily. The 
ooa.st» can be lined with heavy ordnance, and jirovided with fur- 
naces ftir hentinft shot, tlie ^ns hein^ worked hy the local fencihle 
artillery. If the enemy effected a landinif, tiie ^uns would lie 
•piked and left on the spot. Guns would likewi<iC he hrouKht up 
aJon^; the line of the enemy's march, and upon the furtihed lines 
and ramps, and as each (Hjisition was ahandtmed the ffuns would he 
•piked. There would be no idiject in hi^^tog about heavy pieces, 
and the enemy would nut move spiked iron gunsi, if tliey hud the 
train to do it. 

Every eucoura^ment should be given to telegntph companies to 
lav down wires, lor although we have got to a certain stage of 
advancement, the electric telegniph system in tliia countr}' is fur 
irom being in a satisfactory state. It seems ver\’ desirable that it [ 
should not be left a monopidy in the bamls of tlie Electric Tele- - 
graph ConijMiny or the government, who, by inveterate adherence 
to one system, may check the course of improvement. The use of ’ 
the neetlle telegraph hy the company we tfclieve to he frmiglil with 
great inconvenience, and indeed, in jiarticuiur cimditioiis of the 
weather, as the needle telegraph will not work, it maty become 
useless either t«> announce an invasion <»r to communicate orders. 

It is to W observed that the electric telegraphs for the south ciwust 
are in a had condition. The coast line io not completed, and the 
Stiuth Devon line Is said to work Imperfectly. The teletrraph on 
tlic i<uuth-Eastem is worked in a complicated manner ; there U no | 
telegraph on the Brighton. There is a teU^aph on the Hoiith- ; 
Western ; but on the Great ^\’e»tern. none beyond Slough. M e 
uy nulbing about military communications with the inl.'md sta- 
tions, or with Chntliam, Plymouth, and Milford. All this reipiires 
Imiking to. so that every encouragement he given to complete the 
aystem; and in case of need, the govemmeiit must thenmdves l;»y 
down wires. , 

The steam navigation resources of the country must be culli- 
rateil by a prudent legislation. On this hea<l. as on railways and 
telegraphs, private enterprise is ready enmigii to work without 
rtNiuiring any great expenditure on the part of the state ; but, un- 
happily, legislation ha.s generally been unfavourable to private 
ejiterprifie. or so tardy, that prii'ate resources have been exhaiiMted 
before uublic old was afforded. 'I'he Great M'e^itern Steam Navi- ' 
gation Company was allowedtndrnp, when slight aid from the public | 
would have given it .nn impulse, ami we miglit had a weekly line tt* 
the United States liefore now. Mr. \Vaghorn is still urging upon 
the gtivernment the p.acket line to Sydney, and Mr. M heelwright 
baa not too much reaMiii to congratulate himself on the aid afforded 
to Pacific steam navigation. From the tardiness of the govern- i 
ment. the Great M'eslern, the Cape of («wm 1 IIo|k?, and the Bahia j 
Sfeam Navigation Companies have l»een ruinetl, the Pacific Steam ' 
Navigation Uompany has been kept in diflicullie«. and the Royal . 
Mail and IVniimular Uompanies long had to struggle amid deprt't*- ! 
•ion and neglect. 

'The line to Australia should at once he authorised, as also one 
to the Brazils. Already a steam marine has sjtning up in Sydney, 
and it would he much extended under the impulse of a steam com- 
munication with the mother «iuntr)*, 'while « wiight encourage- 
ment would fill with steamers the harbours r»f our possessions on 
l^iC Indian ocean, and greatly augment tJieir defensive resources. 

It is very desirable that exiuninations should be estabUshe<l for 
musters mates and engiiiemen of i^teanierK, but accomp»nie<l with 
the distrihutiun of such prize* for proficiency as should stimulate 
tlie ur^uirement of ]inifcstnuual knowledge, and raise the character 
ut' the per»ou*k emidoyed. 

With a population of fifteen or sixteen millions on sixty thou- 
sand wpiare miles, and witli vast material reaources, nothing but 
the imbecility of a government, nr the treachery of a party, would 
make a ftireiirn iiivaaion jHissible ; and one preat source of moral 
strength and confidence i« a knowledge of tluise re>*ources M’lint 
on be more desperate than the embarkation of landsmen in steam- 
em and umall craft, which, if the sea-force of England be unnihi- 
Uted, must still he landed on a hostile shore under a well-^lirccled 
fire of red-hot and hollow s.hot and shells from he.ivy pieces. By 
the time a landing is effected, the local force mustered, inmps 
pour in from all quarters, the j>eo|de, cattle, and cum are driven. 



the roads ami bridges broken up, and the enemy would bave to 
adviiitce under the fire of niountf^ and dismounted sharpshooters, 
lurking in a rountiy full of hedges, ditches, and enclosures. 
Every bridge and culvert would form an obstruction, every* grove 
of trees near the roails be cut down for an nliNttis; barriers would 
be formed at the hamlets and villages, and guns mounted in the 
chiirchviu'ds, mills, and on the hilJ-tojis. In the face of suc-h otv 
Stacies the enemy would have to advance, each man carrying sixty 
rounds of ammunition and lliree days' provision. Tirailleurs 
would have to be thrown out around the ctdumn of the moving 
brigade, and, after two or three miles' advance, more must be kept 
in the rear, as the skirmishers would get behind, in order to 
slaughter the wounded, for it is well understood in such affairs 
that no quarter is giv en. 'J'he brigades landed at various jMiints 
along the course, would have their communications interrupted by 
the deep and wide mouth* of the rivers, and their progrens imjieileil 
by gorges and steep passes in the chalk range, which would admit 
of » Htnnd being made by the local force*. 'I'lie brigadew would 
not know whether their whole army had made good its landing, 
mid would not in many cases know the fate of the brigades tut 
their fiaiiks; while, at the puintti named for the concentration of 
the divisions, many hrig.*ides would not he able to get up, and 
movements would be necessary in flank hikI rear to extricate bri- 
gades which were cut <j1T and surrounded. Every hour lost to the 
invaders would he thousands of men added to the protecting fon e, 
and if divisions could he gut together for an advance, they uiuild 
then have to CArrr entrenched ramps and fortified pusitiona, against 
a sii}ieriur force well provided with cavulrv and artillerv’, nml 
knowing that the carrying one strong {vositlon was only sliifting 
the field of battle to another strong ]>osition in the rear. M heu 
it is considered that in n broken rouulry, Kwaxnung with skirmi^li- 
ers, a force weak in cavalry could not kiH‘p up communications 
without moving such a IhhIv of men as rtiitld defend themselves 
and cut their way through, the demoralitutioii of the invading 
force within twenty-four hours would la? certain. A very hard 
day's work w ould have to he done ; notliing would he known as to 
the fate of other portions of the force; niHiiy of the men would 
have become the victims of tlie infuriated skirmishem; uiid a night 
would come on, when a large force wtmld have to he detached for 
piquets and outposts, of which the HMitries would Ik* picked ufi' on 
their guanls, while the outjuK>ts would be driven in by niglit 
attacks. The next inorniug would offer the choice of a surrender, 
a retreat, or an attack from a Bii(»erior force; and this without 
h.'iving got more than twenty miles from the coast. This is rather 
a diflercut jiicture from that drawn by Lord Kllcsniere, of the 
guards marching out of Loiidon ; but then it is the true one, 
which tliuso who have luul experience in such matters will recog- 
nise. 
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TNKU.MATIC SPUING. 

Mos»:s I*iHii.r, of the Patent f^flice, London, gentleman, for ‘*/w- 
ffmrrrarnfM Me eon/ffn/r/f<ru uf fmrumatic — (*raiiteti May 

tftj; Enr«dle<l NoveiiiWr tW, 1K47. (,\ communication from li 

ftireigner.) 

The nature of this invention ronwlsts in applying the elasticity 
(>f atmospheric nlr, or any ]ierrnaneiilly elastic gas bv mean*, of air 
expanding and contracting chainher or chandlers mmie in one, two. 
or more parts «nd connected bvgtdher by menus of two or more 
belt* of imlia-ruhbcr cloth or other flexible or imperme^ible material, 
with alcohol 4>r other liquid inter|Mnu><i, the more effectually to pn^ 
vent the ewi-ape of tlie go* of uir containe^l in the apparatii.s anti 
to aid in relieving the fle.xible cumiexii>n, and preventing its rup- 
ture from the action of the weight «»r force on tlie spring. 

This mode t>f connecting twti vewoels Iveing applicable without 
the air to other puq>o*es, such as hydnMnlic prc&ses &c., by 
forcing the 'water into or between the two vessels 

And the improvement also consists in provitling this apparatus 
with one or more of what is deiimiiiiiuted a respiratory chamber or 
chambers, attached to one or laith ends of the apparatus, and scjia- 
rated froui the main chamber of the apparatus by a tliaphnigin or 
diuphragms perforated with holes, which will check the passage of 
the air, and thus relieve (he apparatus from the itijuriou.s effects of 
sudden shocks. 

The tiuumer in which it is preferred to construct this appnratuN 
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f« rcpreaente<i in tlic arcompnnyinir drawinp^, in which fc, fijr. 1, 
in nmctaHic cmiicHl vckhcI, with a ctmcave 
plate or at liottom. The upper ed^ 
of this M*K<el is I>erclled inwards around 
its circumference to rwN?ive the pd^re «»f 
the lk>Its /and g, the inner ed|res of w hich 
are there secured by a plate c, depressed 
or sunk in the centre, w Im-ii has a hevelled 
and |friM>ved Hanch, su that when the phite 
e, is drawn towards the bottom plate by 
four or more «i*rew-lKdt« A, the Wits are 
irripf'il and firiiilyheld betweenthe *rro«ved 
ed^'e of the vessel and the hevelled or 
F*. I. ^riM>ved flanch. The outer educes of the j 

iK'lt* r BII.I j, an' cnnnecteJ with and hi'lil by Iht cyliiiilrical | 
> w<i'r «, which »nrnmnil« *hB vnw«l K having ajiacf ciinugh be- j 
tween the tan fnr the wnrhing nf tiie iielta, which by tlie pre.'aure 
of the mnliiincil air are alternately iiresscd ag>iin»t and Mi.lained I 
hy the inner (ieri|ihery of the ronical veiwel. The belts are bccured ! 
in vessel fl, hy making its cylindrical part in two portions. 1 he 
inlge-of these two parts, where they come together, are bevelled 
or groovetl to receive the outci edge of the belts, which are tliere I 
griped and limilv held hy drawing the two p,irts o and <l together I 
hy means nf sere'w-lsills i, that pass through the head of the vessel 
a, and a flanch in the part a. | 

The ronriectiiMf-hclts /and jf, are flexihle hoi»p!< of india-rubber • 
or other flexible siihstance iin|>erme«Me to air, and the edjres heitif^ | 
firmly held, the Hpjice > between the two U filled with alcohol or » 
other liquid, which not (*nlv prevents all massihility of air passing j 
throu^-h, hut brinu-H an equal pressure on all parts to prevent nip- | 
lure. 

The conne.xion of the two vessels o and A, by means of the belt, 
divides the apparatus into two parts or ebambePHo' and h\ the plate 
or diaphni^^ e beinjr the divUitin, the inner and depressed cir- 
cumference of which is perforated with holes to break the paaaatfe 
of tlie air, as the chamWr a' is enlarged or contracted by tlie 
movement of the two vessels on each other ; this perforated niate 
is, therefore, termed a respirator, aa it permits the |maaa^ of the 
air from one chamber to tne other^and at the same time checks its 
liKi sudden passa^, and therefore avoids to a certain extent all 
sudden jars in cars or other bodies having such springs inter- 
|>osed. 

The motion of the two vessels on each other is guided by a rod j 
k, attached to the head of the vessel o, which passes into a tube /, 
which tube arises from the iMJttom and centre of the veiwel 6, ex- 
tending through the centre of the respimtor or plate e ; or guide- 
n>ds may he applied outride. The vessel A, instead of being coni- 
cal, may he cvlindrical, hut the two vessels should be so formed as 
to present aUeriiately a inipporting surface to the bell, which in 
Oinseqiience of the pressure of the air in the chamber o', rolls 
gradually from one surface to the other, and U therefore at all 
times supported by either one or Iho other, or both of these sur- 
faces. 

Instead of one respirator or perforated diaphragm two or more 
may he employed, tne more effectually to ease off the paasage of 
the air as it i* compre»«e<l or expanded, and this res]>irator may be 
<»f any desired form, and may i>e located in any part of the two 

lifiamberH. pi^. 3, 

Instead of the double belt 
above described connected 
together at the eilges, it is 
contemplated to place two or 
more single belts separated 
fri>m each other, as repre- 
sented at fig. S, with the 
liquid in the space t; the 
holes f, being made through 
the outer casing for the in- 
troduction of the liipiid and 
closed hy a screw-plug. 
When this apparatus U used 
as a hydrostatic press, the 
water !« forroil intu the 
chambers a' and 6', by any of the known means which forces apart 
the two vessels nand A, in the same mnnner as in the cylinder and 
piston prew, except that the friction of the moving part is avoided. 
Air is to be forced into the chambers when the apparatus is used as 
n spring. 





MANUFACTURE OF IRON. 

Reoinald Jami:s Blewitt, of Llautarnam Abliey, Newport, 
Ks 4|., M.I*., for ** /mpriMvmcB/A in thf maHu/arturf qf maUeol4einm“ 
— (iraiited May ; Eiirolleil November 18*7. 

The usual mode of preparing pig or cast-iron fi»r malleable irun 
is by melting such iron, or by mixing together and melting different 
qualilies of pig or cast-iron with coke, in furnaces ciilletl refineries, 
and keeping it there in a state of fusion, at a great heat, with a 
stnmg blast ; and the produce, run into moulds, U called refined 
iron, or metal plate. The patentee uses this, either alone, or 
mixed with different (qualities of pig or cast-iron, in the piiddling- 
furnac-e, and siihjects it to the after process of puddling, hy which 
it is hniught into the flrat state of malleability. He states, he has 
disM'overecI that a better quality of refined iron, or metal, may 
he obtained from an air furnace — such as is commouly used for 
casting, or foundry purpo**es — than from the refinery, by which 
there is lens waste of metal, and less expense of fuel, in the mnun- 
facture. He lights and heats an air-furnace in the usual mnnner. 
For each charge about four tons of pig f>r cast-iron is put In of such 
qualities as the manufacturer may think most desirable to produce 
the required quality of tnalleablc iron, as has hitherto been the 
practice in using refinery furnaces; and the charge, when fully 
melted and mingled together at the bottom of the furnace, is run 
into sand, or iron moulds, of any convenient size, and then sub- 
jected to the after process of jmddling, which is conducted as if 
using refined metal produce^l from urciiiiary refinery furnaces. 
The fuelempli>ved for heating the air-furnace is a white-ash, aemi- 
hituminoiis ciuil of excellent «|uality, to which may be added, with 
good effect, 1 or 9 cwt. of charcoal to each charge. 



RAILWAY CARRIAGE AXLES. 

Samvel Bkkjamik Eowabd Berger, of Ahchurch-lane, London, 
merchant, for ** Jmprorrmtiitji in fhe cutulructiMi 0 / railwg cur- 
riagfjt” (A comiiiuiiicution.^ — Granted June ft; Enrolled Dec. 3, 
1817. [Re|K)rted in AVrfoMz iMudon Jtiurual.^ 

This invention relates to a mode f»f connecting the axle-boxes of 
niilway axles with the framing of the carriage, whereby the axle* 
will have a alight horizontal play, sufErient for them (when tm> 
veiling over curves^ to take a line parallel to the radius of tbe 
curve over which tney m.xy lie piu»ing. This is effected by con- 
necting the axles to the carriages in the manner show n in the hh- 
nexed engraviiiga. For four-wheel carriages the apparatus is 
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shown in figs. 1, 9, 3, and 4. a, a, is one of thetwo main side- 
beams of the framing of the carriage ; and as side case of the car- 
riage is similarly furnished for the support of the axles, a descrip- 
tion of the parts pertaining to one end only of an axle will suffice 
to explain tne nature of the invention. 

«, fl, are four arms or brackets, bolted, two on each side, to the 
beam a ; and at their lower ends they are coupled together, in 
pairs, hy a bolt or pin A. These pins each carry two links, c, e ; 
and through their ends a coupling-pin is passed, and secured in its 
place by rivet-heads or otherwise, d, d, are two rods or bam, pro- 
vided at each end with eyes, fur the purpose of being connected 
respectively at their outer ends by the coupling-pins of the links 
r, c, and at their inner ends, of being jointed together by the coup. 
ling-]dns e, e, and intervening links /, / These ooupling-pins e, 
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which are wrured in their placet hv screw-nuts aluo pass throuch 
the eyea of pendant-linka h. *, wliicfi pass thrnuph the step or axle- 
hoa k, and hold it in auapendmi. I ia tlie henrin(t-»prinir, cimiii.wed 
of layera of ateel plates I'iled one ahoie the other, and embraced 
hy the linka A, A, which, whenacrewetl ti^-ht to the aale-laix he the 
nuts (shown in the drawiiiif), cauae the horiiontal links /to'birid 
tightly U|HH 1 the middle of the ateel plates, and hold them aecurcly 
Uiyether, It will now be unileratmid, that when it ia desirable for 
the axle to take a ooaition other than a rij-ht an<{le with the side 
of its carriage, such movement will Iw pemiittetl hv the links c, e 
tein* free to oscillate. In order, however, to check an undue 
horiaontal movement of the axle, and allow of its adjustment only 
to a line parallel with the radius of the curve over which the car- 
riaite ia paaaintt. elastic atop or check-pieces m, m, are provided, as 
shown at lie. 1 ; and placed in such a manner, us to allow of a free 
motion of alaiut a J to J inch ; a4i that, whenever the axle may 
have a tendency to away too much, either forward or hackwaril 
the links c, e, will come in contact with the pieces m, and be pre- 
vented from movinif further. This htirixontol movement of the 
axle wiu only occur when the railway deviates from a atraiifht line j 
but when the carriage ayain pursues a atrai);ht course, the axle 
will reipiin its position at right angles to the length of the car- 
riage. 

Another mmlification of the invention, applicable to a six-wheel 
carriage, it also described in the specification, fig. i being a aide 




Fix t. 

elevation ; to allow the axles to move laterally, as well as in a for- 
ward and backward direction, in order th.at, in a carriage having 
three or four paiip of wdieels, the hind wheels may follow tlie front 
pair, nnt always in a straight line, as they are now obliged to do 
(»iiereby a coiitinuousi aliriwion ot thi* the raiU tit 

fwused when passing curves), hut that they may take a position on 
the rail «ititnhle fur c<im|teiiAatin^ for the di^erenoe in rudiusi of 
the two (ddert of the rurve of a railway^ aitd permit the cone peri- 
pheries to work edicieiitiy for that pili^*»e. In thw mralihcatiun, 
we Mtnie or unalotfous partit are marked w ith tiinular letters of re- 
ference, Inatead of tne four arma 1 , ftirked arms a, are 

embrace the beam a ; and at the junction tif the pruti^, 
nIUnif-piecea are provided, and rro<i»-rodit ure employed, to 
mAiire the rigidity retptired for the arm« a. The lower enrU of the 
ano« n are hook*t>h:tped, and are intended t<» receive rettpeciively 
the shackles or linkit c, r, which, tog^ether with the coupliiitf-htHikit 
harit d, perform the aame ollice ui» the liitkK c. 
m n*r. l. From the peculiar conxtruction of thiN coupling', it will 
be «een that a lateral pUy or movement is allowed to the a<Ie, 
*«tircly independent of the carriaire-framiii^ (no fixed point of 
vibration lieintf employed, an at fiff. 1); and, iMinjieipientlv, tlie ol>- 
je»*t de*ircil, via., pvinff a latur^ a« well as a lau kwani and for- 
ward m4ition to the axle, will Ite ohtained. In order to limit the 
lioriz(»ntal miitionof the axle, the ii|Hice for oflcillatiun is contracted 
** A -i)- To tfuiird a^aiiiiit the daii^fcr which would re»<ult 
irofnlhe breakiu;e of either of the 8h<irk!e.<4 c, a hhwik of wood ia 
att^hed beneath the framintf, ahich, in falling, will be cau^rht by 
• bl(H-k resting on the coupliii|r-Iink$t of the bars d. 9 is a 
■hiud for preventing the step or axle-box k, from fretting displaced, 
m the event of auch an accident as above alluded to. 

The patentee claiiuR the modeK, herein described, of connecting 
thcfttens or axle-buxen to the framing of railway c.irriages, whereby 
Ibe axleti of such carriages are enabled to idiifl their pottitiuns, | 
with rc»pect to the frames of the carriagesw for the purposes above I 
•et forth. I 



MAXUFACTL'nE OF IKON. 

. " VicKKiiR. of Sheffield, for, “ 1 mpr*tvrmrntit in th^matiu - 

Jactureq/' iron. — lirauled June 19; Enrolled December *9, lg* 7 . 

The improvementB in melting pig-iron with wrouglu- 

irou, and running the melted mixture (when divided into streamO 
into water; and then converting the pn.diict into malleable, »r 
wrought iron, m the following manner Pig-iron is to l>e melteii 
with scrap of wrought-iron or turningn, in any auitjiblo furnace fn 
cupola furnace IS recommended); and the proportions of wrought- 
inm w ith pig-iron may vary greatly, but that a ver>' small addition 
of wrought-lron to pig-irmi, run into water, will \>e /ound to produce 
a great improvement in the quality of iron maiiufactnred there- 
from. bometimea the following propurtion>> are employed •— 'I’o 
30 nartR of wT.Might-inm are addinf 70 parts of pig-iron, hV weight ■ 
and, .1 though thu may not he found to answer for some purpiWJ 
It has been found to answer well. If however, the iron should he 
intended to be made into steel, it will be nccesaan- to increase the 
proportion of wnmght-iron, by mixing with the pig-iron about U\ 
m?r cent, of wrought-iron. In the manufacture of irou intended 
for general purimsea, there maybe used, with advantage, a mixture 
of 30 per cent, of scrap of wrought-irun, or turning«, with oitf- 
iron; and such mixture, when melted, mav be divided into Mnall 
streams, and run into water, in any convenient mariner. For this 
purpose the patentee states he 1ms used the following arrange- 
inent He takes a cast-iron tray, perforated with holes of hiSf- 
an-mch 111 diameter, and this is lined about half-an-iiich thick 
with sand or composition, such as is used for stopping cupola fur- 
naces with; which IS punctured with holes about a qtmrter of an inch 
in diameter— such punctures l«?ing immediately over tlie holes in 
the tray, and then the tray is placed about U /Wt above the level 
of the water m the tank (employed for solidifying the iron), which 
w of wo<.d, and almut i feet deep; and the mefted metal paio.iiig 
from the furnace, througli the perforated trav, into the water in the 
said tank, will 1 m> found therein in a divided state. This iiriKluet is 
used in the mamifncture of wrought-iron, and is treated (he same 
ns m the niamilacture of wrouglit-iron from pig, or refined ir<m. 
Ihe patentee ailds, that he has used, with advantage, in the melt 
mg of pig-iron with wrought-iron, from 3 to £ per rent, of black 
oxide of mtini^nese, which he believes will be found to be advan- 
tageous. riiis may be added from time to time, by placing email 
pieces 111 the tuyere hole-s — the blast dividing It in the furruxee us 
, the mixture becomes melted. The patentee does not claim the 
I me tmg of wrought-imri with pig, or cast-iron, nor the running of 
‘ meli^ caat-iron into water, when separately considered ; neither 
does he claim the precise imnle set forth, m long as the peculiar 
character of hia invention bp retained ; but what he claims, is melt- 
ing ptg-iron with wrought-iron scrap, or turnings, and then run- 
ning it into water, and using tlie product in the manufacture of 
wrought, or malleable iron. 



STEERING VESSELS. 

U IU.IAM Hi:nwooi», of portseo, naval architect, for “/mpruce- 
i^nfM in liriftHltng mul in tta ring rcAeZ..”— tiranted Mav i • 

Enrolled November 4, lHt7. ^ ' 

The first improvement in pnipelling and steering relatea tuscreu- 
propelJed ships or ve>«el>4, anti eon.-ists in placing the screw-pru- 
pelJer at the att-side of the sternpt>»t, where the rudder is in vrix- 
sels generally, and in applying the rudder on the fore-side of the 
screw -pnipeller, in the lower and afternu»st part of the run, ami 
below the propeller-shalt, the rudder being xubstitnted for the 
same part ot the run of the vessel, as shown in fig j The lower 
end ot the slernpost mi>eU the keelson, or timlier running under 
the shaft, at about the height of tlie centre of the shaft ; and the 
one may l»e uniteil very securely to the other, by a flanWi or 
tlanches on the shaft cylinder, let into and bolted to the sternpo.t 
and keelwjfi. 1 his keelwin, or timlkcr, should be large in sidhntr 
because ot the hole through it for the rudder-head to pa«»throu,rh * 

and It must have n rabbet to receive the bottom plunk, ’ 

The propeller is connected with the rternijo^t and ve-wl very 
firmly by a metal coupling-box «, which has a metaJ-frame A at- 
tached t« It for raUing and lowering the pn*peller; the coupling, 
box and hoisting-frame being formed with tongues, to slide in 
metal-faced groove* in the sides of the sternp(«i z, and the coup- 
ling-box having an interior collar, of the utmost requisite strength 
htted apinat a corresponding exterior collar round the propefier’ 
IheumoQof the propeller to the sliip i* thus made abundantly 
irtrong for preaiiug the aliaft into the propeller, and “backing 
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asU»rn.'* An ftfter-lx*nrinff for the Khaft muy be formed by the 
metal-rod e, set up urtth a screw to the stern ; which rod would 
aUo funn an additional >ttop for the propeller on the shaft in liack- 
iii^ luitern. Or a rod nii^ht be nttuched to ilie upper and after- 
{Mrt of the hoistinir-frame, and set up with a screw to the veHael’s 
stern ; and a small rod m»v he applied at the aft-side of the huUt- 
iutr-frame, fur iusertirii; a forelock in the end of the shiift, to secure 
the propeller in bucking^ astern, which forelock would revolre with 
the shaft on the pin ai x, 'I'he surface of the rudder miiv be as 
Urire an that of the immerHed part of the C(»mmun rudder, althouifb 
as the pressure of the water on such a rudder would he once and a 
half us threat us on the common rudder, a much Huialler surface 
would be fiulHcieiit for steering, ami the lower part might be re- 
duced. 




A large and very strofigly formed rudder-lmud is fitted at the 
upper part of the rudder, with a targe hole through it, of a^ square, 
hexagoiuil, or other form, into which the rudder-head r is fitted 
fiir turning the rudder ; the lower rudder-biuids might also be 
lormed similarly, and the braces fitted with an iiitemnl ring, that 
the rudder-head being extended dow nward as a substitute for the 
rudder-pins, mav revolve in the braces whilst it is fixed in the 
rudder-bands for turning the rudiler. The rudder-hea^l above the 
upper rudder-band is cylindrical, and pnsm** through a metal cylin- 
der with a «rtuffing-lH>x. It then summmU the propeller-ishaft w 
that the rudder may tuni sufficiently in steering ; and it extends 
to any convenient height to receive the tiller, bhonld the rudder 
he carried away a temporary rudder could be applied, by taking up 
tho pnq>e]ler, using sails only, and having the temporary rudder 
prepare<l with braces to slide Aown the sternp<»st grooves; by which 
It would be held securely U) the ship, Its lower end being secured 
with guys. 

The advantages to be obtained from this imnrovement are, the 
maximum effwl of the screw-pni^ieUer in propelling; the avoidance 
of risk of serious damage from a vessel* grounding, ami the pre- 
servation of the strength, and the funn, and the displacement of 
the after-part of a vessel. 

The claim is for the right of applying a screw-propeller and a 
rudder conjointly to a ship or vessel in the position^ ahove-men- 
limied, and as shown in the engraving. The improvement in steer- 
ingvesseN consists also in applying a similar rudder a ship or 
vessel not propelled by a screw. , . , « ». 

Such a rudder could be cither slupped or unshippe^l afloat, by 
attaching a water-tight hose ‘ir cylinder to the rudder-bead cylin- 
der so that the rudder-hcad r, with the rudder-pin or pins attached 
to it may be drawn up in unshipping the rudder, or replwted in 
shipping It. The keel may extend under the rudder, a« showni ui 
the engraving, to pnitect It in grounding. , , . . , 

The advantages of such a rudder are, much lees first cost, inde- 
finite durabUitv, thrmigh being always under water, Iwing lwlow 
the impulses o*f waves, so that the steering would be uniformly 
steady and without hazard to the helinsuiaii, both when a ship is 



i laden, and when i<he ia light ; and it is quite bcbiw the reach of 
shot. 

Another improvement in pro|>«lltng vesaeU consistw in making 
that part of the immersed volume, which is abaft the vertical and 
traruiverse plane in which the centre of gravity of the veasel ia, of 
such a form, that the longitudinal stability of the after-end of the 
v’essel may be practically eijual to that of the fore-end : — in order 
that the pitching motion, so far as it may be caused by the form of 
the immersed v<dunie, may be prevented; and that there may be 
(he least possible resistance of the water to the propelling |Hjwcr. 
This is of l•«pet‘ml irnpurtanre in screw-urupclled vesaels, because 
pitching raises the screw above the water a surfwe. 

The equal stability of tbe fore and the after-ends of a sliip, ia 
obtained by making the area of the luad-uater section abaft the 
almve-mentifuted vertical and transverse plane, equal to the area 
of (he remaining part of the same water section, on the fore-side 
of the same plane ; and the moments of those areas, from the samo 
vertical and transverse plane also equal ; and by forming the lower 
horixofitul sections or water-lines in a similar manner ; or so that 
the cubic contents of the immersed volttnieis, on each side of tbe 
same vertUud and transverse plane, and the niumenU of the siime 
immersed volumes from the same plane, shall likewise be equal, 
the one res[>ectively to the other. A vessel of remarkably beauti- 
I ful form may thus be produceil. As tbe propelling power of the 
: wind on the sails always dcjircsses the fure-end of a ship, when it 
impels her onward, just as it depresses the lee-side, when the wind 
I acts ubliuuely, it appears contrary to the dictates of reoMin and of 
I science, tiiat ships should have, as they commonly have, less sta- 
bility at the fiire-end than at the after-end. Hy making the stability 
equal at Ixith ends of a slap the pitching would l>e reduced to tlie 
least postiible degree, the propelling power would produce greater 
spetsi, the dei'ks or gun-pUtforms would be kept more neariy in 
titeir itorizontal positions, and tbe dangers and dmsimfort and ex- 
pense of **wear and tear,” in rough weather, would be materially 
diminished. 

*rhe claim is for making ships or veKsels of the form above de- 
I scribisL so that the longitudinal stability of the fore-end may bv 
practically eipial to that of the after-end. 



j LOCOMOTIVE ENGINES. 

, Thomas Russkij, Ckamktox, of A<lnm-streeL Adelphi, engi- 
neer, for ** /i«pr»rr»jCM<s i« l-K*)inotive — Granted June 19 ; 

I Enridhsl Dec. 19, l«t7. 

I I'lie iiiiprovemcnts relate to the construction of the locomotive 
{ engine. 

The first improvement consists in intnuiucing two jiairsi of 
driving-wheels, one |>air to he placed behind the firc-hnx, and the 
other pair forward, in such manner tliat the weight of the laiiler 
and machinery may be borne equally by eaidi pair of driving- 
wheeU. Hv this .irrangement, the adhesion of the wheels iiprui 
' the rails will !h' more uniform. The two pairs of driving-wheels 
i are to be connected on the side by rials m the usual manner, or 
; connected separ.ittdy to the driving cylinders, or in any other con- 
I vcnieiit manner. 1 be mode preferreti by the patentee is xbown in 
I the seventh improvement. If it l« desirable to coiistrurt the 
I engine with six or more wheels, the patentee prop4ises to plai« 

I them between the two pairs <if driving-wheels, but recummenila 
: that they should hear hut little of the weight, by the employment 
I of light elastic springw. 

I The second iiiipn>vement is in the construction of the finv- 
Ihixcs for the receptioa tif the axles of the driving-wheels, the 
I driving-wheels of the locomotive engine being placed more forward 
; than the bwk of the fire-laix. If large wheels ore to he ujhmI, a 
recess is to be f«rme<l transversely in tbe upper part of tbe fir*^- 
box fur the axle ; and for smaller wheels, a recess is to be formesl 
ill the lower part of the fire-lnix : this latter arrangement divides 
the fire-l»ars into two parts. By either arrangement, the heating 
surface of the interior fire-box is im-reoaed, and the evaporative 
power of the boiler augmented. 

The third and fourth improvements consist in auch arrangement 
of the various parts of the lotMunotive, that the axle of the fore 
leading wheels may have outride l»earings, and the axle of the 
drawing or after-wheels behind the fire-liox, inside iK^aringa. 

The fifth improvement consists in placing the wceiitricg for 
working tbe valves on the outside of the driving-wheels, by elon- 
gating the axle some distance through the Imims of the driving- 
wheeU ; the crank-pin, instead of being fixed to the birss of the 
driving-wheel, is fixed to a separate crank fastened to the end of 
the elongated p.'irt of the axle, leaving sutficieiit space between 
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the crank end the boat of the wheel for the reception of the ec- 
centrics upon the axle. 

The sixth improvement is for transmitting the power from 
the steam cvlinders to the driving-wheels, by introducing a vibra- 
tory shaft in the centre between the driving-wheels, as shown in 
the annexed figure. The steam cylinders a are fixed to the under- 




side of the boiler, with short connecting-rods 5, which act on 
cranks or levers keyed on to the central shaft e ; and on the ends 
of the latter are two arms or levers dd, which, through the two 
connecting-rods ee, cause the two driving-wheels //to revolve. 



the imparatus ; fig. 9, a sectional elevation on the line Wx (fig. S) ; 
and fv* 3, a horiaontal plan on the line ya (fig. 1). The patentee 
describes his apparatus as follows 

M, and N, are two cylinders of carbon, prepared as is afterwards 
describe, which are as the elcctnidefs that is to say, the cur- 
rent of electricity is passed from one to the other as they stand 
end to end, their ends being separated by an interval of from 1^ 
than one-twentieth to about half an inch, according to the power 
of the electric current used. The upper electrode, N, U passed 
vertiadly through a bole in the summit of the metallic support, or 
trip^ K, and fixed by binding screws. The lower ends of the 
legs of the tripod are passed through holes in the circular main- 
plate, A, of the apparatus, and secured in their positions by collars 
and nuts, but are carefully prevented from coming into metallic 
contact with the plate A, by means of washers oa, of some dry, 
hard, non-conducting wood. Tlie legs terminate at bottom in aet 
screws L L, which connect them with a conducting wire, which 
patises round throurt the extremities of all the legv <uid is con- 
nected with one end of the coil of the regulator K. Tho other end 
of this coil is led to a clamp with a set screw fixed st one side 
of the Muare «*ooden basement B. on which the whole of the appa- 
ratus is Duilt, and which is mounted on four short supports, 66 6 6, 
at its coriien, to allow room for some parts of the ap|Miatus which 
project below the basement. The main-plate A is nrmly attached 
to the basement B, by four pillars, cecc. C, and D, are cones 
which spring from opposite sides of the apparatus, their common 
axis passing at right angles through the centre of the main-plate, 
A, wnich is bored out fur the purpose. The apices of these cones 
are pertorated, to admit tho j^pendicular central shaft, O, which 



LIGHTING BY ELECTRICITY. 

WiLUAM Edwards Stattk, of Lombard-street, gentleman, for 
eertara Imprrfcemtntu m /i^finy, and in tkf appora/ut or apparti- 
t%um eonn«r/ed /Aereiri/A.'* — Granted July 3, 1H47 ; Enrolled Janu- 
ary 3, 1348. [Reported in the Mechanic* Magazine,^ 

This invention relates to a method of lighting by electricity, as 
shown in the annexed engravings. Fig. 1, an external elevation of 
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kiu a aockei for roceWinff and holding the lover electrode 
M, at it* upper end ; and thie a(M*ket ia furnUhed vith set 
Bcrewa fur aecuring the electrode In an upri^t position in 
ita centre, even though that electrode should happen to he 
of smaller siae than the socket. At the bottom the socket 
iH made of a conical form, in order to keep the lower end 
of the electrode steady and concentric, m> that it may he 
properly adjusted by the set screws, d d. This shaft O has 
a smooth straight part, below its socket, for a l«nf(th equal 
to the distance between the apices of the Axed cones, C 
and D, which U equal to the amauiit of rise which the 
shaft admits of. to compeasate fur the wear or shortenintr 
of one of the electrodes, while the Uirht is in action ; this 
smooth part of the shaft moving freely through the hole 
in the apex of the upper cone. Below this smooth part 
the shaft is continueu for an equal length, screwed ; the 
threads of the screw giriiig about nne-lwelfth of an inch 
of rise for every turn. This screwed part works through 
a nute, which is set tight in the apex of the under cone 
D, and passes down the centre of a hollow cylinder or 
tube 1*, which is slotted internallv (as shown at// in figs. 

2 and 3). A little crow piece of" metal, Q, is set tight on 
the bottom of the shaft O, bv being >u*rewed fast into its 
end, and this crosu-piece Q (which is afterwards more par- 
ticularly described) Ats across the tube P, taking into the 
slots or grooves on each side, so that it ran slide up or 
down in them. When, therefore, the tube P Is made to 
revolve, it carries the shaft O round with it, by means of 
the sliding cross-piece Q, and makes it to rise or sink bv 
its screw working in the Axed nut e, so that the shaft (>, 
carrying the electrode M In its socket, has a rotary motion 
combined with its vertical motion, for the purpose of 
equalising the wear of the electrodes on all sides. The 
tube P turns on a pirot jf, which works in the bottom of a 
cin'ular box of metal H, which is screwed into a hole of 
suflicient size in the bottom of the brass-plate G, which is 
Axed to the upper surface of the witoden basement B. 

The touching surfaces at the pivot are coated with sil- 
ver, as that metal presents a surface peculiarly Atted for 
receiving the current of electricity. The upper end of 
the tube P receives the outer part of the Axecl nut e, on 
which the tube turns, and is steadied as on an axis. On 
the upper part of the tube P, a worm-wheel S, carrj'lng 
forty teolh, is attached, which is mmle to revolve \>y a 
horizontal double-thread tangent-screw T, the pitch radius 
of which is one-tenth of an inch. To one end of the 
screw is attached a crown-wheel U, carrying fortv teeth, 
which is actuated by pinions V and tV, on an upright spin- 
dle X. The piaioos are at a somewhat greater distance 
apart than the diameter of the crown-wheel U, and nar 
into it from opposite sides, so that when the spindle X is 
raised a little, the lower pinion V (having eight teeth), Is geared 
into the lower side of tne crown-wheel; but when tne spindle is 
sunk, the lower pinion is thrown out of gear, and the upper pinion 
W gears into the upper side of the crown-wheel ; and tne spindle 
continuing to revolve in the same direction as before, imparts a 
reversed rotation to the crown-wheel. When the spindle is kept 
at a medium degree of elevation, neither of the pinions is in gear 
with the crown-wheel, so that it remains quiescent. This spindle 
X is kept in iU position by working through a hole in the middle 
plate, r, of the apparatus, which plate is attached firmly to three 
of the pillars e, 1 ne upper end of the spindle works thrimgh a 
hole to the centre of the m)tt<»m of a circular brass box I, which is 
Axeil to the side of the under cone 1), or to the under side of the 
main-plate A. The box I cootams a centrifugal regulator Y, which 
consists of a bit of watch-spring bent into the form of the letter S, 
carrying two little weights h h at its ends, and Axed horizontally 
acniss the top of the spindle by the middle part of the spring, 
which Ats into a cleft in the top of the spindle, and is secured by a 
small nut. When the spindle is made to revolve too fast, the 
weights at the end of the spring Ay outwards bv their centrifugal 
force, and begin to touch and rub aguinst the sides of the circular 
box 1, which friction checks the motion. This description of gt^- 
vernor preserves the motion more uniformly than the ordinary sort 
of flv. which acts by the re^stanco of the air. Just below this 
centrifugal governor there is a crow-piece #, Inserted ithrougli a 
iransversie hole in the spindll X, so that when the spindle is at lU 
medium degree of elevation, that is to sav, when its two pinions V 
and W arc neither of them in gear with the crown-wheel, the ends 
of the cross-piece • meet a slop k, which may project from any Axed 
part of the apparatus, such as the cone D, and so stop the revola- 
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tions of the spindle ; while, as soon as the spindle is raised or low* 
ered, the cro>«-piece I no longer nieots the stop Ar, but passes over 
or under it, amu allows the spindle to commence its revolutions 
just before one of the pinions gears into the crown-wheel. The 
spindle X is actuated and kept with a constant tendency to revolve 
in one direction by a toothed wheel Z, keyed on to it just below the 
middle plate F, and this wheel is driven by a train of wheelwork 
\V , supported between the middle and bottom plates F and G, 
similar to ordinary clockwork, and which is driven by a spring In a 
barrel /, acting on a fuKce m, driven by a cord or chain; or the 
wheelwork may have any other contrivance as its prime mover, aa. 
for instance, a common barrel with a cord and weight. The wheel 
Z is of such thickness that the motion up and down, which the 
spindle X admits of, will nut ungear it from the next wheel in the 
driving train. 

The mode in which the spindle X and its pinions are raised or 
lowered, so as to vary the motion of the crown-wheel U, and thereby 
of the electrode M, according to the exigencies ol the light, is as 
follows; — The bottom of the spindle X terminates just below iho 
driving-wheel Z, .ind rests on a plate of it'ory n, which is supported 
on a short upright stem of hraK« o, which has its lower end screwed 
into a hole in the top of a solid cylinder of soft iron, p. This iron 
can move freely up and down in the central hole of a reel 7, round 
which a quantity of insulated copper wire U wound ; one end of 
this wire is led to the binding screw B, as before mentioned, which 
connects it with the positive wire of the galvanic regeoeratora, 
and the other end to the wire which paswes through tne binding 
screws L. The reel 7 of the regulator is Axed Armly to the wooden 
basement B, and a cap r of soft iron Ats over it but the iron of 
the cap docs not extend quite to the centre of the bole in it 
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(throa^h which the hnwa stem o puses), the centrwl pert of the 
top of the c»p being of brue soldered to the irom of one^half of 
the dimmeter of the iron cap itself. The action of the electricity 
in the coU of the regulator R causes the irt>n centre p to rise or 
fall, according to the quantity of electricity passing, and in so 
doing, the spindle X, which reats on it, to rise or fall with it. 
There is a little eye attached to the bottom of the iron centre, to 
which is suspended a counterpoise F' (an aMortment of such coun- 
terpoises being kept for umo), of such weight a«i to allow the iron 
centre to be just in eouilibrium, or just readv to rise, when the 
distance between the eWtrudes is such as to allow the electric cur- 
rent to flow freely enough to prc»duce a steady and certain light. 
There is also a little Imtge s, around the lower end of the iron 
centre, on which rests a disc of bram, of about the size indicated 
in the drawing, fig. S; which (when- the iron centre falls below the 
neutral point) becomes supported around its outer edge by a circle 
ef braai u, and is left behind on it, when the iron centre continues 
to descend, thus relieving it of its weight; while on the other 
hand, if the iron centre is disposed to rise above the neutial point, 
it has to lift the whole weight of the braM disc t. This arrange- 
ment gives the iron centre a tendency to remain stationary at the 
neutru point, which is that point at wKich the elevation of the 
spindle \ enables the cross-arm i to come into contact with the 
atop k, and arrest the rotation, and so prevent unnecessary work- 
ing of the machinerv, until the electric current baa varied so much 
as to render desirable an adjustment of the distance between the 
electrodes; which the iron centre effects, aa before described, by 
rising or falling. 

The neutral position at which the iron centre p should rest, is 
when the top of the iron centre is aa far below the top of the regu- 
lator reel as is represented in fig. ^ 

The brass ring u, which supports the eauUibrium weight, that is 
the braiM disc f, is secured at the proper Height by being attached 
to a sufficiently stiff strip of brass lo, of a certain length, and which 
ia fixed by its other end to the other side of the wo^en basement 
B. The brass ring u can be a4)tuted to the requisite height ex- 
actly, after the apparatus is made, by a iniiled-headed screw pass- 
ing through the wooden basement, and screwing down on the sup- 
porting brass strip (not far from u), so as to depress it to the rignt 
poeition. 

The sliding cross-piece Q, before adverted to, is constructed in 
the manner separately represented in fig. 4. A spring Q (of thin 
hard braiM, for instance,) is attached to one side uf the cross part 
by a small screw, so that when the cross-piece is placed in the slots 
of the tube P, the spring always remains in close though nut forci- 
ble contact against the sides of the slots, so as to insure a g(H»d 
conduction to the electric current which has to traverse the shaft, 
and enter from the cross-piece into the slutted tube. 

The ungent-screw T is made not miite horizontal, but inclined 
at an angle of one in twenty, because the lower pinion V is smaller 
than the upper one ; and therefore it is necessary that the lower 
edge of the crown-wheel U should be tilted nearer to the axis of 
the spindle X. The lower pinion is made smaller, in order thst it 
ma y (he better wind down the main shsft O, after it has screwed 
itaelf up, until the ends uf the electrodes come into firm contact, 
lest it imuuld Ktick in that position. 

The screw No. 1, which fastens the stand 3 of the tangent- 
screw to the middle plate F, passes through a hole ♦, enlarged side- 
ways in the stand ; so that by only loosening the screw I, the stand 
may turn on the other screw 12 , as a centre,^ so as to allow of the 
taxigeut-screw T being adjusted to the right distance from the 
centre of the wheel iS in order that it may work properly into its 
teeth, or, when required, lo throw the tangent-screw out of gear 
with it alUkgether. 

The thread of the screw of the main shaft O, should be of a 
snuare form, m> that it shall work with aa little friction as may be, 
s^en supporting the weight of the shaft and electrode. 

A cone of white glass or porcelain. £', is made to slip over the 
upper cone C of the main plate, ana ia turned up at the edges (as 
shown in figs. 1 and ^), to reflect the light better, and to caUb any 
dust and ash which may be thrown off from the electrode*. 

A glass shade, which may be ground partially or not, as desired, 
fits over the electrodes, M and N, and Uie stand K, and is screwed 
down to the main-plate A, hy the brass circle E, into which its 
lower edge it cemented, whereby the electrodes are enclosed en- 
tirely from the outer air. As won as they have exhausted the 
oxygen which is within the glass ahade, they are no longer so rapidly 
consumed. ^Vhen the electrodes, however, are compos^ of some 
inferior sorts of carbonaceous preparations they give light mure 
steadily if a very small Quantity of atmospheric air is continually 
allowed to enter; that is to say, just sufficient to bum away the 



I button of carbon which sometimes forms on the end of that elec- 
' tro<le which is not undergoing decomposition hy the electric cur- 
rent. When there are no holes in tiie glass shade to admit of a 
small quantity of atmospheric air, two light valves may be inserted 
in the main plate A, one o(>eiiing inwards and the other outwards, 
which would provide fur the vary ing pressureuf the air when tha 
temperature is altered by the presence or absence of the light 
I within. 

'I'he coil (»f insulated wire of the regulator R, should be composed 
of wire of such thickness a.** to conduct the electric current quite 
freely. For an apparatus of the size represented in the eograviugs 
it may be about three-sixteenths of an inch in diameter ; but If 
electrodes of a larger size are employed, the wire should be pro- 
piirtiunally tnere*-se<l in thickness, and the regulator K, made as 
large iis the dimensioua uf the apparatus will admit of, in order 
that the reel shuuld titke a sufficient nuitiWr uf turns of the thick 
wire; ft»r with wjre^ too thin, considerable heat is evolved from 
them when transmitting the current. Two circular brass weights, 
on, fitone over the other around the ivory tup nit,whiel) carries the 
pilot of the spindle S . ; their use is to enable au easier and more 
precise adjustment of the weigtit on the iron centre than can be 
elftvted hy altering the large weight F', which is hung at the bot- 
I tom of the iron centre. 

I M’hen it is intendtul tu use small currents of electricity, the 
I spindle X. and all its nnpurteruincew, should be made ver)* light, 
and the iron centre may fur the same object W made hollow with 
advantage ; its sides however, slmuid not be less than one-twelfth 
of an inch in thirknews. 

The electric current may be obtained from a galvanic apparatus 
of any of the know n sorts or from any other cimvenient source ; 
and it may he used of various intensities and quantities. A good 
degree of intensity to use, is snch as would be afforded hy one 
hundred cells in a series of the usual sort employed in galvanic 
apparatuses; and the quantity of the current may vary from that 
evolved by the consumption of less than nne-and-a-half grains of 
zinc per minute in each cell, to that evolved by the consumption of 
more than fifteen grains of zinc per minute. 

The wire from the iKHutive, that is, the zinc pole of the galvanic 
apparatus i** clamped with the binding screw at BS which serves 
as the conductor through (he regulator coil, and tlien up to the 
upper electrode N. The wire from the other, or negative pole of 
the galvanic apparatus is to be clamped with the other binding 
screw at B\ which is connected hy a slip of metal (cupper) to the 
bottom plate G of the apparatus so that the current passing from 
the lower end of the up|K*r electrode N lo the top of the lower 
electrode M, then traverses thu central shaft O, passes through the 
cross piece at its lower end, into the slotted tulie P, and thence 
through tU pivot at bottom into the tnetallic Ih>x or cavity H, 
which being in metallic cuniiertii>n with the bottom plate G, leads 
the current to that plate and thence by tlie slip of cooper to the 
other clamp, from which it passes in return rirx'uit through the 
negative wire of the galvanic apparatus. The current, when first 
applied with the electriMles in contact, flows freely, and that causes 
the regulator (being properly weighted) tu raise the spindle X,and 
thus put the spparatus into gear for screwing the centre shaft O 
I downwards, and gradually separating the electrodes, whereupon 
the light l^egins to appear between them. 

The patentee then uescribes the method of preparing the carbon 
for his electroiles : — About e<|ual quantities are taken of coal of a 
medium quality, and uf (he prepared coke, known as ^Church's 
Patent Cuke," and both reduced to a state of fine powder and inti- 
mately mixed together. The mixture is then placed in close 
wrought-iron moulds, which may be made either tu give the mix- 
ture the form of a block, to be afterw ards rut into pieces of the re- 
quired shape, or to «ve at once to the mixture the form of the in- 
tended electrode. In all cases it preferred to make the moulded 
maas of not more than 3 or 4 inches in its least diameter, for when 
larger it is liable to have fissures, and not to he of such unif<»rm 
denrity. The mixture being jdared in these moulds, is subjected 
to heat ami heavy pressure until it becomes cunsulidated into a 
very dense and firm mass. And when the ma»s is in a heated state 
it is plunged into sugar, melted by heat (without the aid of any 
liquid,) ami ke)>t therein for a short pcruul. It is then taken out 
and allowed to become cold, w hen it is placed nnumgwt pieces of 
charciMiI in a close vessel, which is gradually heated until it attains 
a full red heat, after which the temperature is increased to an in- 
tense while heat; at which it should be kept for many hours, or 
even two or three dayis, according to the haruness and compactncaa 
desired. Or the mass may be a second lime immersed in the melted 
sugar while hot, and the remainder of the process be again repeated 
as before. 
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Bjr coating the man in this war with malt«d sugar, nnv pores 
that may he in it (on iU external surface at leant), are tillAl up 
with carMnaccous matter, ami any subsequent di^'ing rendered un- 
necessary. 

The following the patentee state* to be the best dimensions for 
the electrodes t-^The lower elei'trodo sliould be im long as can be 
conveniently maniifartured (H inches for instam'e,^ when used for 
ordinary purposes, and it sii<»uld be of a cylindnral form. The 
smaller tne diameter U, the better the light; but the larger the 
electrcMle is (^in cross aection), the longer it will last with a given 
current of wectricily. Tiie upper electrode need m»t be of any 
great length ; it is well, however, to have it about one-third as long 
as the lower one, and of half the diameter. 

The patentee concludes his s|>ecitication with the following ac- 
count of a method of employing currents of electricity to actuate 
apparatus fur effecting tne speedy lighting up and extinction or 
oWuratioii of signal lamps in which oil, camphine. or uthor like 
inflammable fluid is the illuminating sul^stance enmluyed Sup- 
pose, for example, there are three such lampswith different coloured 
glasses, say wnite, green, and reii, which are required to be some- 
times lighted, and at otiier times extinguished or obscured, as is 
usual on railwaxii, and nut all at once, but in a particular order of 
sequence, or each under particular circumstances only, 1 effect this 
in the following manner. The three coloured signal lamps are 
placed side by aide, or they may be placed one above the other. A 
sectional elevation of one of these is given in fig. 5. A' is a bar of 
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metat having a drop bar B', attached to it. Tlieso bars are for the 
purpose of working three extinguishers, one to each lamp. 'I'he 
figure shows one of these extinguishers as applied to a lamp ; the 
dotted lines in tlie figure indicate the poeitioii which it asHumes 
when raituHl up. Tne drop bar B' is attached to a clockwork 
•scauement, the detent of which is alternatelv retained and lilHsrnted 
by the paasage of electric current, and by its mechanical force 
raises up the bar B', and causea the light, in whitdiever lamp It may 
he, to be put out. The three extinguishers are made to move to- 
gether, t<» save the necessity of each being provided with a separate 
extinguishing mechanism. In the centre of the burner of each 
lamp is a ring a, of fine platinum wire, which is so contnved us to 
touch the wick of the lamp, and the current of electricity being 
made to pass through this platinum ring, it becomes intensely 
heated, and thereby ignites the wick of the lamp. I do not restrict 
m)'self, however, to the employment of platinum wire, as carbon 
for this purpose map be used, or any other difficultlr-fusible mate- 
rial ; neither do 1 limit myaeif to the employment of w ring of any 
|Mirticular form. The w ick may, for instance, be a flat wick, and 
in that case a straight piece of wire would be suitable for the ar- 
rangement. 



ARTIFICIAL FUEL. 

Buxnv Axi^at, of Rotherhithe, Surrey, printer, and Abbaham 
SouiMONs, of London, merchant, for “ /mpromrwn/a tra tmmu- 
Jariurf qf charcoal aitd other /uel.'* — Granted June 10; Enrollvtl 
Dec. to, lb47. 

This invention relates, first, to the manufacture of charro.'il. 
to avoid waste caused by breukiug it. This is effected by reducing 
the waste to powder, and then compressing it, by an hydrauliv 
prews or other apparatus, in moulds, until the mass is reduced t«» 
from one-fifth to one-4.‘igbth of its original bulk. 

The second invention relates to making fuel of small coal, 
hreere, coke, and cinders, with or without charcoal, by pulverizing 
the whole, and then compressing the powder into blocks. 

The third invention relates to making a fuel for lighting fires, 
by mixing charcoal powder, small coal, breeze, coke, ^d cinder# 
(all or any of them), with tar, pitch, resin, or other suitable in- 
flammable substance, and compressing the mixture in moulds; and 
when taken fr«^ni the mould, the block is dipped in the tar, &c., 
and covered with saw-dust and wrapped in waste paper: a block 
so prepared will readily ignite on the application of a lighted 
match. 



H ATER GAUGE. 

AtPiiFD V'iNCKNT Nkwton, of 66, Chancery-Inne, Middlesex, 
mechanical draughtsman, for Improred apparatiiM to be applied to 
Mteam^b^iUcTM .'* — Granted April Id; Enrolled Oct. 15, 1H47. (A 
communication.) 

The principle upon which the apparatus is constructed is that 
of H percussive horizontal action of a flat surface upon a portion 
of the water to be gauged. One form of apparatus on this prin- 
ciple is shown in the annexed engravings, figs. I and being an 
external view and section, o, the steam-boiler ; 6, a small cylinder 




communicating therewith by two tubes erf, the upper one with the 
steam, and the lower with the water ; e, a piston, moving freely in 
the cylinder 5, am] connecteil by a ^ to a vibrating lever g, 
enclosed in a quadrant-ahaped chamber. The pivot of the lover y 
passes througii a stufliiig-box J, made at the small end of the quad- 
externally another lever A, furnished with an 
index for indicating, on a graduateil acale, the height of water in 
the boiler. A rod i is suspended from the lever A, for enabling the 
attendaut t<i raise the piston lU the cylinder, and bring it down 
with percussive force on to the surface of the water, in order t« 
ascertaiin its exact height. It will be at once iindersttKid that the 
wme pressure of steam and water must exist in the cylinder and 
its quadrant case as in the holler, and that the worlcing of the 
apparatus cannot be affected thereby. 
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ON THE IMPROVEMENT OF INLAND NAVIGATION. 

By Hon. & Rtrv. A. P. Pbiu-kval, B.C.L., 

ChaPI,A 1.X T4I THR Ql'EKX. 

Chapter I.— On the CvrHpttmtirt Proepeciiirt Value of Railttcya 
and Canah. 

In the month of December. while r party of traveller!* and . 
tfHderi were waiting Mt the Crewe Station the arrival ot the | 
train, and eoirerlr dUcuMiui; railway mattenv, that mania beinif 
then at ita hehrht. they were atartled frotn their iiropriety, by 
he&rinir an imlividual in the rm>m H4ldre<Mt them tnua: ^ Well, 
irentlemen. 1 will (mck the canala against tlie railwara wtv ; 1 
iiiteud to invent wholly in them, and 1 advi>a? you all to do the 
KRme.'* If a |>i»to] had been diAchar^red in the miilMt <»f the com- 
pany. it could hardly have produced a more xtrikint; effect. All 
stared ; and mroit, hy movement or ejaculation, ^ave token of 
extreme vurprise. Si»me looked with pity u[Htn the speaker, a i 
cleivy’znan. aa tbouirh the aayini;, ** Se •ulnr ultra crryituimf was 
paaKimr in their mindo, and thev rontemplatcd one about to ruin 
ninLielf and hi« fiunily by metldlin^ in mattcra out id his ><phere. 
But when be proceede*! to propound, ftir the consideration of the 
company, hia fn^und>« fur the opinion which he had expreaaed, none 
were found ready to gainnay the reaBunableiieiM of them. They 
were tbe«e ; 

I. That the wear and tear on ranaU is wj inconsiderably le<ui than 
on railwaya, that the former, if pr«iperly coiiducte*!, must be able 
to underaell the Utter. 

II. That while lines of railway may be multiplied ad Uhitum^ 
occaaiuninir unlimited competition, and coiwe<|uentlr unlimited I 
reduction of profits, such multiplication of lines of' water con- 
veyance ts almost phyvtcally imposmihle : consequently, that canals 
must always retain a comparati^'e monopoly. 

III. “ Remember, irentlemen." he said, “that human talent and 
ingenuity have been taxed to the utmost to brin^r all the appliances 
that science can afford, to promote locomotion on railways; while, 
H* yet, nothiiiff. or next to nothing, of the sort has been attempted 
uD canals.” 

Three years have elapsed since these opinions were expressed at 
Crewe : let us see what li^ht can be thniwn u|H»ti the 'Miundiit'v* of 
them, by comparing, 1st, 'I'he present state of railways with its 
omdition at that time ; ‘Jndly. The respective con«lition an^l pn>- 
spects of railways and canaK then and at the pri>seiit time. 

I. To take three old and well-e»tablished lines for illustr.ition : 
The value of the under-mentioned wua. in Dec. 'Af ; it*, in Dec. '47 
Lond<»n and Birmingham ... .. ^ 150 

Great M'estern ... ... „ 157 .. 90 

London and South-M'estern 77 

n. I^t us take for illustration the Birminj?ham Railway and the 
Birmirif^am Canal : 

In December 1H44. the Birmingham Railway furnished to the 
propriet«>n*, not merely in actual dividends, the lU )K>r cent, (to 
which it had been sou|;ht hy Art of Parliament to restrict the 
pro6ts on railway enterprise), but advantaffcs in new shares, Ikc . — 
in K^neml estioiation certainly not less than amither 10 per cent. 

Vl‘e have now before iis the Report of this rom|>anv for the half- 
year endinir Midmimraer 1947; announcing? in the p)aitie»t terms, 
that the second of the causes alleged at Crewe as a rcHson for 
re^tardui^^ railways as offerinfr doubtful security for investment, 
oameh*, the liability to unlimited competition, has be^m to tell 
with fearful effect a^iust the prosperity of this most pros{K'roiis 
of railway uiidertakin^fK, which is no mnyrer able t<» ]>ay even the 
leifal 10 per cent. The C'hairman is btate*! to have Miid : **He 
hoped that before Parliament sanctioned anv further extension of 
the principle of competition, or of reduced fareM, they would lu>ar 
in miad the inevitable results which must follow from p!ir«iiinj< 

such a course. They saw iU effect upon their receipts now 

Competition miftht on in consequence of rivalry ami ctmtention 
between different companies ; hut what would be the effivt ? The 
proprietors would interfere and force the directors to retluce the 
ewiabiiahmenta of the two citmpanies to the lowet^t (uissiblc point ; 
traina would he taken off. servants would be discbartrrd, the whole 
machinery of the cimipanies would be deteriorated, and what would 
become of the public safety^ This would be the result of those 
dootrine* of competition which had been taken yp by the leKisla- 
ture.”— Here. then, we have the confe*wion of the most intelliiicnt 
of railway chairmen, at the head of the most influential of railway 
companica, avowini? in the face of Europe that railways affr»rd so 
ioMCure an investment for capital, that they cannot possibly be 



relied upon, unless in their behalf the doctrine of Free Tr.ydc, u* 
which all mankind, to speak j?enerally, have iriven in their rolhe- 
siuru be repudiated ; atul an artificial protection l»e affordt*d to 
them, which has been denied, not only to the inland uavifcation. 
but even to the a^rrlculture of the country ! 

Meanwhile, how has the ilimnnffham Canal been faring? In 
IVrember iHVi, in rinisrqueiicc of the railway mania, it ha*l tut 
fallen in public estimation, and apprehensive value, that projects 
fur draining off the water, and converting the channeU into rail- 
way beds, were seriously discussed. 

I tVe have also befttre us the Kepirt of this Company fur the half- 
I year ending .Xlidsummer lHt7: from which it appears, that not- 



withstanding its u|HTations have been imue<led by a very question- 
ablo (in p>int of itrudenre) alliance whick it has contracted with 
the Birmingham Railway, wberehy it lias placed itself, to a certain 



extent, under the control of the latter, on condition of receiving 
I from it a guarantee, in per|^tuity, of the customary dividend of 
I C4 per share (h guarantee which it is doubtful whether the railw.xy 
company would be able to make gtHwl. should the canal company 
ever W so reduced as to demand the fulfilment of it), and notw ith- 
standing a ** considerable pressure on the mercantile world.” to 
which in commtm with the railway, it has been subjected, its affairs 
are in a state of unexampled prosperity. The account fur the 
last half-year,” the Hepirt says, ** exhibits n considerable increase 
of revenue, the amount fur the six months ending 39th of June 
last, including rents, being 7#. 3i^d. [being an increase of 

above the correspondittg half-year in 1H46]. I'he balance 
of the accounts, after providing for the payment of the half-year's 
interest, and the usual dividend of X‘2 per share (which the com- 
mittee now recommend to be paid free from the income-tax), shows 
a suqdus of upwards of X9,(XM}.” 

In other cases, where the canal companies have not tied their 
hands from competing with rival railways, as the Birmingham 
Canal Company nave dune hy their compact with the Birmingham 
Railway, the truth of the first of the reasons alleged at Crewe has 
had opportunity of being teste*! : and the riHmll has liecn, to sp’ak 
gener^ly, to c«inflrm and establish its truth ; and Lord ElleMiiere 
Oh his waters, and the Birmingham and Worcester Company on 
I theirs, to name no others, can tell the world that tliey have ceaaed 
- to dread any evil effects from railway competition, throu^ fear of 
whu'h tl»e former received (acconling to report) from i.^0,900 to 
i.’lo*\000, by way of cumpeiisalioii ; and the latter unpnifitably 
I expended several thousands in an abortive railway speculation. 

I It remains to I*e seen whether the third of the reasons adleged at 
Crewe in 1H44, for preferring canals to railways for investment — 

^ namely, that w hile human ingenuity has been taxed to the utmost 
to facilitate locomotion on railwaya, little or no attention haa keen 
bestowed u|Mm the improvement of inland navigation.” — is as soun«l 
as the others (apparently) have proved to be: in other word*. 
“irAr/Aer inland oon’pufien is tud ru/wiMr of very great improvemrni 
This shall be the subject of the next chapter : before entering upon 
which, let it l>e well-considered, by way of encouragement to turn 
attention to the subject, that o eery little improvement will suffice to 
bring upon the canals the whole or aimost the whole of what forms 
the chief source of revenue on many railways — namely, the cxin- 
VKYASCK or LIVE BTocE. No gTozier. or butcher, it is beUeveil, 
will be found to affirm otherwise than that, if the choice were 
offered to him, he would choose rather to convey the stock that be 
has to sell, or kill, by water than by rail. 

CnArTKR II. — On the Improvement of Inland Navigation. 

When the mind ha* once been directed to devise means of ren- 
dering our lines of inland navigation mure available than at 
present they are found to be for the etmimerre of the country, the 
small degree of attention which hus as yet been t>e>towcd upon 
them is ap|varent at every turn. Of the matters calling for amend- 
ment, scone are ohvious to every pnsser-by ; utheis require con- 
sideration to bo nuted ; others again riH|uire argument and proof. 
Again, some are in the power of the pnrtie^ trailing upon the 
waters ; others in that of the prt»prieturs or trustees ol the w-nter^ ; 
others again require either extension, combination, or the inter- 
ference of the legislature. 

I. Let those iirntters in which the want of amendment is mani- 
fest to all he first considered. Of such let these he named 1st. 
The etgle and evnditinu of the a%iimnlt usually empltiyed in the traf- 
fic, Generally speaking, these are the worst of their kind, di*. 
allied, low in condition, ill-groomed, ill-fed, — a striking contrast to 
those employed in land carriage. — imUy. The etate of the traekvaye. 
Natural earth, mud, water, deep sam\, slippery chalk. Ciintrast 
these with the mads and ways employed in land traffic. Dv the 
sides of other roads care is taken to keep the cattle from tre>p.'iss- 
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in^ ; here nothin^r of the eort i« Mtempted. On other ronde, ell 
fffttesy except in rases uf extreme neceeeitr, and then with some 
person to watch them, are carefully excluded. On these, there is 
usually a ftate at the end of every held, the hedfres running down 
to the water: as if a premium had been offered for the multiplica- 
tion of causes of obstruction. — 3rdly. The aUendanct at the locke^ 
which correspond to the turnpikes on land roads. On land- 
travelling A turnpike-house is a necessary adjunct to a turnpike- 
^te, as close aa possible. But where in water-travelling do we 
find lock-house!»— or. if ftmnd, at what distance are they situated 
from the locks intrusted to the care of the occupiers? — tthly. The 
ranetructUm of the bridge so low down tu the water, as to leave no 
room between them and it for an ordinary load to pass. 

II. Among the mattera in which the necewity of alteratum will, 
probably, be admitted as aoon as prdntcd out. are these 1st. 'I'ke 
appiu-ation of artifeiM hromotire potrer. In this respect, it must f>e 
acknowledged that England is stonewhat in advance of her neigh- 
bours. for she has attaiued t»> horse-power on trackways; wheieaa, 
in the inland navigation of the continent, when the wind fails, the 
means of lucumoticm usually had re^'ourse to are either shoving 
with long poles; or ropes made fast to posts and drawn in by direct 
hand draught; or men and women yoked like brute beasts, with 
broad belts over their breasts, nj»on which (even womens breasts) 
the weight of the draught apiiears to be bfiriie, — a *ight sickening 
and revolting. England is in advance uf these, and fur such hnite 
Uliour baa applied brutes instead of human beings ; but still only 
fur direct draught : the living horse haa as yet nfit been applied t«i 
leverage in this service [aa is used in CuiiadaJ ; nor have thiHse 
cheapest and most obvious of all artificial powers, the water- 
wheel and the wind-wheel, been as yet applied for a purpose for 
which In so many cases they are so admirably adapted ; nor sta- 
tionary steam-engines, except in one or two instances. In a few 
cases, paddle-wheels have been called in, which, on many accounts, 
are the m^mt undesirable of all ft>r this particular service. — '^idlv. 
The ronetrrtrtion qf the bargee: first, aa to their mo/erw/, which, in 
almost all cases, now is of wood, more evpeii«ive, Ie»a durahle, 
heavier, and more bulky than ir»»n. to a very considerable projMir- 
tion; secondly, so that the barge may float on the water, and not 
beUfit its level, necessitating the drawing through it. What the 
specific gravity of atmintpheric air ia. seems a point not en»v of 
solution, seeing that the barometer exhibits a perpetual fluctuation; 
but the specific gravity of water is stated on g(H»d authority to be 

lb. to the cubic fot>l. When it is considered that for every 
cubic Anit of barge below the water-level, 6V^lh. weight of water 
has to he moved at every inch, one would have thought the atten- 
tion of all concerned would have been directed to carr)- at much 
of the cargo above and as little below as poasiMe. Hut, somehow 
or another, a lUametricallv opmmite course is almost universally 
adopted ; about three inches ot the barge appears above the water- 
line, and all the rest is sunk below — so that the greatest resistance 
which the case will permit is C4»refully secured. — {Jrdly. The nteant 
ofaeernditig or deevendingfrom one trater-Ierrt toanother. As yet, 111 
England, we have attaiued only to the old lock, and that so con- 
structed ns to afford the chief caufM* of detention in water convey- 
ance. The consumption of time, the strain upon the cattle, the 
wear and tear of taAle, now requireii in drawing a deep-laden 
barge into a lock, are well know n to all who have to do with inhand 
navigation. V'et, apparently, it rei|uires little contemplation of a 
lock, tu see how (even witliout altering the construction of the 
barges, and still dragging the goods through the water) an immense 
saving of time and labour may be effected, b)* a slight alteration: 
while the field for invention and experiment m perjiendicular lifts 
and Inclined planes is as yet almost unoccupied; only our neigli- 
Imurs in the United States uf America have Utely ndoptisl one 
species of the former, while thiise in ('hiiia have of long time very 
extensively employed the latter— of which some account and draw- 
ings are to be found in Lord Macaiinoy's Embassy.— 4t lily. The 
euppty of tro/rr; both in the saving it at the change of levels, and 
in securing supplies in dry weather, all must see how' much remains 
to be done ; while, few. probahlv, who apply their minds to it. will 
consider any great difficulty to lie in the way uf improvement. 

III. Of mutters calling for improvement, which it requires ar- 
gument or experiment to establish, it will suffice to suggest one, of 
a meclianical nature — which is, the ptdut of draught i to which, at 
present, as far as appears, no attention has heen imid ; hut which. 
It U hard to conceive to be a thing indifferent. Hut of this clasw 
the most important is the jointed system of our lines of inlnmi 
navigation — broken into short pieces, under distinct go\ eninuMits. 
like the turnpike trusts; but attempting against one anotlier a 
system of injury, which the trustees of turnpike roads have, appa- 



rently. never contemplated. Between London and Birmingham, 
fur instance, there are as many as four such, at least. It U Ln vain 
that one, two, or three of these concur in meeting the public 
convenience and their own general interests, hy reduction or tolls 
or any other combined improvement, os long aa it is in the power 
of the remaining portion or {Kirtions to profit by the reductions uf 
the otheps, by either maintaining their ow n tolls at the unreduced 
rate, or oven raising them in the face of the reduction of others; 
both of which ca:iea are fouud not urifrequently tu occur. 

CiiArrxB HI. — Oh the Formation of I niand Navigation Conveyanet 
Cotnpanie*. 

The only apparent method of overcoming the lm)t-n.vmed diffi- 
culty in the way of the improv ement of inland navigation — namely, 
that nrisiiiw from the division of iiiteresU at work upon all our 
chief lines (apart from.direct legislative Interference, which is the 
last and least-desirable remedy,) — is the formation of conveyance 
companies throughout a whole line ; offering to all the different 
navigation companies along the line, shares according to their mile- 
age ; and tt> all the parties already trading on tluMe navigations, 
shares according to the amount of capital already embarked in 
this employment. By this means it should seem not merelv prac- 
ticable hut easytounite, fttr tbecummon benefit of all.tbuse interests, 
the ronfiiction of which at present is found to be injurious to all. 

The writer, who in a clergyman, and who has turned his atten- 
tion to the improvement of this department of human industry, 
chiefly, or rather solely, with the view of making it suliservient to 
the best interests, present and future, of mankind, has already in 
several quarters privately pul forward buggestions for the forma- 
tion of such companies, which have liitherto been generally favour- 
ably received; — he now desires to suhinil them more extensively to 
the consideration of his fellow-meu. based upon this condition, 
which he has inv ariably exhibited — namely, 7'hat prttruion for the 
epiriluul and educational trante of tiU the emplog 'es ofmtrh a company^ 
and if nil vho are caUeii into being ( by the etinturugetneut given to 
marruigr) hy ite proef*erity — and atm/ for their bodily vante^ in ekk- 
neee^ accidents, and superannuation — fifuiU form a first and neceesary 
lYcwi of such company a espenditure to an exteiU Hot exceeding one- 
tnifh of the uhde. 

How extensively such a principle, if generally adopted by our 
great iNiinpanies, would tend to the amelkwation of society, and the 
comfort and well-being of all classes, drawing them together by 
the surest iMvndi of Christian faith and love, there can he no need 
of words to demonstrate. The more each man cuntemidates it In 
liU own hreast, the mure (the writer believes) it will be found to 
commend itself, alike arceptahle to Crod and approved of men. 

Taking Hirmingham as the centre of British industry, such com- 
panies may obviously w ith advantage be formed, respm-tively, on 
the fidtowing main lines, omitting for the present the considera- 
tion of the less important: — 1. Birmingham. Worcester.Gloucesier 
and Bristol ; 2. Hinniagham, Chester, and LiverpiMj] ; 3. Hirrniiig- 
ham, MnnrheHter. Leeds, Iluitfax, and Hull; 4. Birmingham and 
London; S. Birmingham and Chichester. Again, 6. Hull and 
Liverpool; 7. Hull and London; 3. London and Bristol; p. Lon- 
don and (.'hichester. 

To C4implete the line ot inland navigation from Birmingham and 
the manuracturing districts to the British Channel, there needs hut 
to <N)nnect the Grand Junction with the Colne, a cut of one or two 
miles, which falls into the Thames at Egham. from which the out- 
let is at U'eyhriiige ; and so by Guildford and Arundel. This at 
present neglected, but surely must important, line from London to 
the British Channel, either into Arundel or Chichester— that is to 
s.*iy, Langston harliour — is quite complete. By it,ifa proper com- 
pany were formed, and the commonest appliances brought to bear, 
goods discharged in either of those harbours could be latide^l at 
London-bridge easily within twenty-four hours, at a highly re- 
munerative charge of ten sliillings per ton, covering all. Thusi, in 
time of war, all the hazard to our merchandise which the Duke of 
Wellington has prognosticated from French steamers in the little 
French ports, with the sun always on their backs, would he obviatod 
and the incalculable expenditure contemplated in the acknow- 
ledgedly-hopelews undertaking of making a Harbour of Refuge at 
Di»ver would bo superseded. And at all times the risk of insurance 
frvnn weather, the chief nart of which from China to London is cal- 
culated on the passage through the Straits of Dover and round the 
coast of Rent, to aay nothing «»f delays incalculable, would be re- 
moved. 'i'he present unoccupieil har^mr of Langnton is uf sue to 
receive in safely the whole merchant fieet of the country. Again, 
hy continuing the navigation of the Wey beyond Godaiming in the 
direction uf Alresford, and extending the mivigution of the Itchin 
with a cut uf live or six miles to unite them, another line of iiJand 
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naviiration from London to the Channel would be completed ; and 
by continuing the navijfution of the Test or Auton to Whitchurch 
or Ash, with a cut of lire miles to the Basinirstoke canal, a third 
line would he completed : and Lani^ston, Arundel or Littlehamp* 
ton. and Southampton become the poriHuf London. 

On the other side of the Irish Channel, conveyance companies 
between Dublin and Waterford (by the Barrow n.ivi;^iM»n, as 
tbrivio^f a water concern as any in the kingdom, and the re^-eiuts 
on which last year were trreater than ever); and between Dublin 
and Limerick fby the Grand ('anal, one of the finest in the king- 
dom, and the Shannon), obviously present themselves. A cut of 
three inilt^ <ir thereabouts, connecting the Slaney with the Barrow, 
would briiix ^^exfu^d within inland nnviication of Dublin. A cut 
of about tlie same leriicth from the Grand Canal at Batlinasloe, into 
one of the small rivers that run into Galway B*iy, would connect, 
in the shortest line, the .\tlantic with the IrNh Sea. 

It iH believed by the writer that ever>* one of the twelve nr fifteen 
lines here enumerated will be admitted' by all practical men to pre- 
sent, if pnjj»erly conducted, as safe opening for capital and induw* 
try aa any in the kingdom. 



Rsvrxiws. 



A Guide t0 the Proper Regulation of Buildinga in Toms, aa a 
Mcima of i*romofiiw; fliof Struring the )lealth. Comfort, and Safety 
(f the Inhahitanta. By >Vm. HosaiMo, Architect & C.E. Lon* 
don : Murray, IH4rt. 

.Mr. Ilosking's h<H)k may he taken as one of the signs of the 
times, and therefore we give <»ur attetitioii to it, and recommend it 
to our readers. The outcry for winitary reform can no longer he 
unhceiieil ; it has led to a practical movement, which must go on. 
The architects engineers, and medical men, who created this 
movement, and have fostered it — and we rejoice that our publica- 
tion has been found among the earliest advocates — may feel justly 
gratified that their proceedings have at length received the coun- 
tenance and co-operation t»f the legislature. 'I'hose, however, who 
have held hack, or tlomght that the agitation had no practical 
authority, and was merely a noise about trifles, must now luMtir 
therosels'es, or they will be left behind by tlieir more enlightiuied 
compeers. Obstinate adherence to old prejudices has already 
brought public ridicule on several men of standing; and reputa- 
tions which have cost scores of yean to build up are at once knocked 
down, when it is found that the parties have fi»r scores of yean 
been wasting the public muiioy, in the despite of every warning. 
The public are now awakened, and they require at the hands of 
architects and builders a degree of knowledge as to structural 
arrangements, which formerly was never thought of. For all the 
better clasw of buildings it is no longiT emrngh to run up a set of 
walls and to line them, but the buildings must he made habitable 
otherwise than by being mere shelters against rain. They must 
have proper provision fur lighting, warming, ventilation, and sew^e; 
matter^ about which employers and huildero thought very little 
some years ago. The reports of the Sanitary' C^immissioners, the 
labours of .Messrs. Roe and Phillips, the work of Mr. JL>sking, aro 
Undmarka, whereby professional men may note the set of the cur- 
rent, and observe the disposition of the authorities to carry out to 
the full what used to he laughed at as the theories of rumitary 
refuim. Mr. Iltmking, of course, disclaims anv olficial character 
for his book ; hut hia station as one of the Official lleferee» for Me- 
tropolitan Buildiogw, will, in the eyew of the public, give an official 
character to his biuik in de-pile of himself; and most of what he 
■ays is so reasonable, that it will work its wav with the legislature, 
the public, and the prufe»*ion, all of whom his bimk interests. 

Although it is perfectly true that the improved system of rtnic- 
tural arrangements has arisen mostly from the labours of architects 
and engineers, yet it has not been lo«lered «o generally among the 
profession as is desinihle. Indeed, the public at this moment are 
ahead of architects and builders — a state of affairs which cannot 
long continue with comfort to the latter. This arises, we fear, 
fnim a want of appreciation of the value of professional literature, 
and therefore the want of a laudable spirit of investigation and 
information. If it be rememlMjreil that until our Journal waa esta- 
blished, no architectural periodical hud been able to muiiitain 
itself, this will show what the state of aff'airs formerly was ; but 
though the number of years which this Jofimtil has existed is a 
pro^that we have eff^ected a change for the better, we cannot but 



I be eensible that architecta are rmt ao much alive as they ought to 
^ l>e to the cultivation of professional learning. To advert, as an 
instance, to our own publication, we feel well aemred that by a 
great number of our readers our earlier remarks on sanitary' and 
structural arrangements were passed over as being of no interest, 
or as not l>eing imme<liately prai'tiral, because the reader did not 
take the tnmble to investigate and search out for himself the truth 
or justice of our arguments. The consequence has been that many*, 
instead of being gradually led and prepared to a practical appre^ 
elation of the subject, wake up aa it w ere suddenly to a conscious- 
nesii that they have got to learn a great deal immediately and with 
aome troulde, which they might liave learned slowly and easily. 
We have 04>metimes met with remonstrancea because we have given 
attention to questions which were thought the whims of the day, 
but the importance of which is now recognised by all, though it 
should be remembered, that a periodical like ours is a link be- 
tween the public and professional men, for those of the public who 
feel an interest in profeasional pursuits, or seek for information, 
naturally apply themselves to such a recognise^l source. Hence 
we have been enabled on many nccasiuna to forward professional 
intercuts, and to awaken attention among the jiuhlic, so an to in- 
sure co-operation in carrying out measures which were desirable. 
In reference to the present quc-'lion of sanitary reform, however, 
it is particularly iucurobent on urofessioinil men to apply them- 
selves to it, or otherwise nu'dical men and others will put them- 
selves forward to secure, if they ran, some greater share than 
fairly belongs to them in the new arrangements. 

Mr. Hosking’s hook must be read by the architect and builder, 
bei'ause it is Just the kind of laaik which will l»e read by the em- 
ployer. The committee of a club who desire a superior house, the 
gentleman who wants a comfortable mansion, the merchant who 
requires a safe warehouse, the board of guardians who advertise 
for a healthy workhouse, are likely to loiik into the work before 
us, as a guide to the best modes of securing the health, comfort, 
and safety of a building. Perhaps .Mr. Husking has a leaning in 
favour ot timber and against iron, and in favour of brick and 
against stone ; but we hardly like to say this, for there is so much 
candour in stating the case, and so much practical knowledge dis- 
played throu^oul, that we believe .Mr. Hoaking is about as fair a 
guide as we have yet had upon structural arrangements. There 
is very little of his book w hich is new, and it is hardly likely that 
there -huuld be; hut what there is new, is the carelul and close 
consideration of w hat is the best and imvit practical mode of reach- 
ing any given end: and this may be called new, for we fear it is 
too general to run up buildings without the least coni^ideratioo of 
their fltnesa for the purposes to which they are applied. It may 
be said shortly that the bouses of the metropolis are made dan- 
gerous to life from their coinbu^lihllity, and to bealtli from their 
want of ventilation ; while the sewers are so nnule os to form an 
elaborate machinery for |>oisoning the |H>pulatioii, for cutting off 
the infant in its cradle, and taking years away from the lile of 
every inhabitant of this immense and thickly-peopletl city. 

M'e have said that Mr. Hueking i» uiifavouraOle to the use of 
iron under some circumstances, and it will be useful to lay before 
our readers his remarks u|K>n the subject. He says — 

There i> no kind of economical atruciure (bat reaiati the action of fire so 
perfect!; si brickwork does, and any ilructure wholly of bricki. act in and 
combined with proper mortar, may tic deemed for all econo.nicsl j'urpoaet a 
fire-proof itructure. But floon and roofi, or roof covehngi, cannot be 
foroied in brickwork alone, wriibout tbe sacrifice of space and materisla, to 
■0 Uife sn extent aa to render inch a mode of itructure ioconiiatcot with i 
due regard to economy in those important particulara. Meant are to be 
sought, therefore, by which brickwork may be rendered aTsilable. to the 
greatest extent posiible. eoniiitently with economy of space, and. U it may 
be, of materiala stso. For this purpose iron presents itself as a inbatanee 
wholly iocombuslible, and capable, in the form of beams and girdera, of 
bearing over space borixontally, and so as to leave, for economical purposes, 
a large proportion of extent in beight, which brick vaulting would absorb; 
and, requiring rio such absorption of apace as brick vaulla require for their 
lateral abutments, iron, employed as a means of vertical support, in columns 
or itory.posU, will give the requisite strength to that effect io far less space 
within an enclosure than brickwork requires in piers or pillars to give tbe 
requisite bed to tl»e springings of vaults, and to carry the weight of brick 
vanUing. But iron, although incombustible, U fusible under the action of 
intense beat, snd is, in its more economical condition, frangitile if suddenly 
cooled when hot ; without reference to lU generally bntile charscicr, or to 
the uncerUioly which attends iU manufacture, wlien applied in that condi- 
tion. Beams, girdera, and columns or siory.posts, of wrought.iron, if such 
things could be produced in wrought* iron economically, would bend when 
exposed to ■ blab degree of brat, and let down any structure that bad been 
made dependent upon them; whilst beams or girders of cast-iron break 
when dashed with water; and culumot of the laine substance are liable to 
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•oAcd tod Yield, u well m to laap i in either and in anj case, involvinf the 
rnin of the Ixiildinge. the dettruclioe of the property confided to tbent, aad 
danger to the Utc* of firemen or othert wtihia reach of the nits. 

So great it (he danger apprehended from the treachery of caaUiroo in 
buildingi on lire, that the men of the 1/indon ftre-eogine cstabliihment. who 
go unheitutingly, in the eKccutioo of their duty, iuto burning buildinga, ore 
prohibited from going into part* or place* which depend opoo aupporta of 
caat-irun. whilit they are allowed to tru»t ti>emselTe4 to homing limber 
almoet at their own diacretion — a quality for which they are not, iodeed, ao 
remarkable aa they are for headlong and gallant daring. 

Ceat'iron ia conitantly recurred to, nereriheleu, a* a raeana of econonia* 
ing apace in (be fonnadon, and largely alao in (be lupport of the fioora of 
buildinga wbicb it ia dcaired to render proof acai net Are ; and it U certain 
that the tne of beam*, girder*, and atory.potta of caat>iron tenda to that 
effect t that ia to aay, the liebility of the building to uke fire ia leaaaned by 
the iMC of iron in place of wood, hut for the purpoee onder eonaideratloo>— 
power of rcaiating the action of fire when it occur* to mattera aturad in a 
building, aad ia fed by auch mattera inde|icndent1y of the aubetanoea em- 
ployed in the atructure of the building — iron require* to be itadf protected 
from the action uf the fire.” 

Mr. Hi>ftking goee on to nu^geat the mode in which iron can be 
nafel)' uned fur fioora and ceiliii|pt ; but he adheren to the opinion 
that if pillars must he used, thev should tie of brickwork. 

\Vt ourselves have witnesseti the danarer of usin^ cast-iron in 
exposed situations in buildings. H'e recollect, within the last four 
or five yearn, the fire at Fenton's wharf, London Ilridge, where the 
warehoui*ee were supported upon cast-inui brensummere, and which, 
through being heatea by the tire, and the cold water uf the engines 
falling upon them, were cracked, and in consequence the super- 
structure was obliged to bo taken down. In other situations, wo 
have seen the fronts of houses erected on timber breasummers which 
have withstmid the ravages of the fire, an external coating of about 
an inch in depth uf the timber being only injured by the flames. 

The preservation of life from fire is an object in which Mr. 
Hosking deservedly takes great interest, and he has brought to 
bear the results uf his remarks on buildings at Paris, which we wish 
wo could transfer at some length to our own pages. After recom- 
mending that party-walls shall be reduced to one-brick thick, on 
condition of cross-walls or partitions being built throughout the 
house of one-brick thick, and after stating the danger of the hollow 
qoarterin^ partition generally used, he describes the system he 
observed tn Paris. 

** The plan referred to U, to frame and brace with Limber quarteriaga miteh 
in the manner practiied in England, except that the timber n*«d in Paria i* 
commonly oak, and ia very generally aeatoned before it i* applied is bollding 
in tbe manaer referred to ; and that, as before remarked, the carpenter'* 
work, or evptnterhtff, of (he French ia not ao good aa that of (he Bsgliab. 
The framed alnieture being complete, atrong oak baiten.latha, from two to 
three inehea wide, are nailed up to the quanering* borixontalljr, at four, aix, 
nr even eight inche* apart, according to tbe character of the work, through- 
out tbe whole height of the enclokure or partition ( and the apacee between 
(be quartering*, and behind tbe laths, are Inoeely built up with roegb atone 
rubble, which the lalbi, recurring often enough for Ibal porpoae, bold op, or 
prevent from falling out until (he next proeeaa ha* been effected. This it, 
to apply a atrong mortar, which in Paria it mainly eompoaed of wbat we 
know under tbe name of plaster of pari*, but of excellent quality, laid on 
from or upon both aides at (be aaroe time, and pressed through from the 
opposile side* ao that (he oiortAr meet* and incorporate*, imbedding tbe 
atone rubble by filing up erery interstice, and with ao much bi>dy on the 
aorlaeea as to cover up and imbed alio the timber and the latbi ;~ie auch 
manner, indeed, as to render tbe concretion of aton* and plaster, when 
thoroughly aet, an independent body, and giving atreogth to, rather ibaa re- 
ceiving aupport from, the timber.” 

The same plan is applied in Paris to the stairs, and Mr. Iloaking 
recommends it fur uuuptiun here. He likewiae give* a detuileu 
account uf tbe French mode of making ceiling* and iloora, 

** Rut tbe French render tbetr floors alao ao nearly fire-proof aa to leave bat 
little (o desire ia (bat respect, and in a manoar attainable with tingle joiatt. 
ax well, at the least, ai with joist* framed into girders. Aeeerdiag to their 
practice, the ceiling tniul lie formed Itefore tbe upper aurface or floor ia laid, 
inasmuch aa the ceiling ia furmed from above, instead of from below.— The 
carpenters' work being complete, atrong batteo-latbs are nailed op to the 
under aides of (be jnists, aa laths are with ust but they are much thicker 
and wider than our laths, and aie placeil so far apart, that aot more, per- 
haps, than one-half of the space la occupied by the laib*. Tbe laths bring 
alllxed— and they must he aoundly naiietl, as they have a heavy weight to 
cmrry— a platform, made of rough boardi, is strutted up from below parallel 

10 the plaue formed by (he laltis, anr| alabou( an inch below them. Mor(ar 

11 then laid in from above over (hr platform, and between and over tbe laths, 
(o a thickness of from two inches and a half to three inchea, and is forced in 
untler the lathi, and under the joists and girders. Tbe mortar briag gaogad, 
ns our plasterers term it, or rattier, in great part composed of plaster of poris, 
it aooo sett aulBcieoily to allow tbe platform— which, it will b* rtndily on- 



derstood, has performad the anase ofiBce to tbe mortar wbicb oeaterlng per- 
forma to the pnrta of an arch or vaolt — to be removed onwards to anoiber 
compartment, uotil tbe whole ceiling of any room or story of a buildlag is 
formed. The plaster ceiling ihua formed, is, in fact, a strong slab or teblc, 
in the body of which the hatten-Uths which hold it up safely in the air am 
incorporated, and in the back of which the joiita. from which (be nata is 
sntpeoded, are imtiedded. Ry tbe process, the uader surface of the plaater 
table baa taken from the rough boards of the ptalfonn the roughnea* re- 
quisite to facilitate the adheaion of tbe Aoisbing coat of plastering, wbieh ia 
of course, laid on from below. 

Whether (he eventual surface ia to be a boarded floor or not, bowevor, 
tbe flooring joista are covered by a table of plaster above, aa completely as 
they are covered by a plaster ceiling below.— Rough battens, generally aplit 
and in short length*, looking like ends of oak pales, stout enough to bw, 
when laid from joist to joist, the weight of a man without bending, are laid 
with ends ahuttiog u|>nn every joist, and aa close togetber as they will lie 
without haviog been shot or planed on their edges, so aa to joint them. 
Upon a rough loose floor thus formed, mortar of nearly similar conaiiteoce 
to that Used for ceilings, hut not necessarily of the aame good quality, ia 
spread to a thk-koess of al>out three inches ; and as it ia made to fill in tbe 
voids at the ends and aidea of the floor.latht upon (bejoista the latha be- 
come bedded upon tbe jaista, whilst they are to tome extent alto incorpo- 
rated with the pla«ter, and tbe result is • firm floor, upon which, in ordinary 
buildings, and in the public aod commoner aputmeots of almost all build- 
inga, paving-tiles nre laid, bedded and jointed in a teoacioua cement to form 
the working floor. 

It may be added in explanation of the statement, that in Paria tbe practice 
of forming a table of piaster over (he joists when tiles are to be oaed at the 
flooring surface, is employed alao when a boarded floor ia to supenreoe,— 
that aa (be surfaces of the true joisla lie under tbe mortar or plaater table, 
a baae ia formed for tbe boards of what English carpeoters would call stout 
fillets of wood about 2| inche* square, ranged aa joists, and strutted apart to 
keep them in their places, over (be mortar table, to wbicb they are aome- 
times scribed down, and that to these fillets, or false joists, (be flooring 
boards are secured by nails ; ao that in truth tbe boarded floor ia not at aU 
connected with the structure of tbe floor, but is formed upon Ita upper coal 
of plaster. The wooden floor thus become* a mere fitting in an apartment, 
aod not extending beyond (lie room nor over the pasaagea aod landings to 
the stiira. tbe floor in any room might bom without eommuaicating fire to 
the staira, which, in their (urn, if they could burn, could hardly endanpr 
(he immediate aafety of aoy inmate of the building, because of the com|4ete 
aeparation which the tiled and plaatered floor of the laoding* effects between 
tbe wooden staira and the aeveral apartments.” 

The author remark* that a similar floor la used at NottioRbain, 
where the housi>* arc said never to bo burnt, and are free from 
damn and vermin. 

Mr. Husking uhjects to timber beinR laid bedwiae in walla, nr 
juists heiu|; let into them, but rec<imniend!i that the rafter* be let 
in and pruperly seoureil ni^iinst lire. 

We may observe, u)h>ii a note of Mr. Ho*kin|r‘a aa to Flemish 
bond, that he say* he never saw Flemish liond in Flanderu, at 
Rotterdam and tKe Hafcue, Antwerp, Rrussels, Lie^, Coloi^ne, 
Mentx, and Frankfort. Now there is only one of these town* in 
Flanders, and this is no proof that Flemish ^nd is not to be found 
at Ghent, Hrn^a% C'ourtmi, Oatend, Yprea, Dunkirk, Lille, or 
other towns in Flamlcn. 

Of French carpentr}', Mr. Hoskin|( saya that it ia much behind 
our M, ao that in frHmint? the floors no im|K>rtant bearing is, or in- 
deed may he, trusted to the framed joint, dog;nailed stirrup-atrap* 
of iron heiuR always brought in aid. He «ays, however, that their 
boarded flours are always tunned in the juinta, and almost always 
parquetted, and HO resolved into compartments of various 
and bein^t tun^vitMl and edife-nailed, no nail or bradheads appear 
upon the surface to dot over and disfl^re the floors, which oein^ 
for the most part of wainscot, are far more sightly than the best 
executed deal battened flisur with us. 

With rejfard tu Parisian masonry our author states, 

” It ia by meena of tbe girder beariog upon the solids of tbe walls, Ibough 
wiih bad carpenien' work, or e^irpenterinf rather, that the Freoeb are able 
to carry up their soft stone rubble walls tu heights that would frighten evee 
a l«OBdoa builder, and (bat would eeruialy be uoisfe if the walls were 
•earned with wooden plates, and abaken by floors of liagle julsta. The 
author, being at i’arit in 1846, measured the thickness in tbe ground.flour 
•lory of a newly-built coursed-rubble puty.wsll, in the Rue de U Ranque 
(Uic Gresbam Street of Paris), aod found it to be exactly 18 English inches 
in (list part, whilst the total height of the wall wai not leas than 85 fect- 
Tbe wall ran up of that same thickness through til itoriee, a height of aot 
lest than 65 feet, and was terminated by a gable of from 12 to 15 feet high, 
of (he same kind of structure ; and there wu besides a vaulted basement 
story, throughout which the wall might hare been 20 inches thick, aa other 
aimiUr wall* then in progress to oeighbouririg hoildtnga proved to be. And 
it is by meana of the solriity given to the floors by the girders, and tbe solid 
bearings wbicb tbe girders obiaio, that the floors are able to carry tbe dead 
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B»»Uef «bieli rciMlcrt then praelictM^ Arrproof. ia ftfldiliott lo t*»e 
w«i|bti to wbicb Ibe floor* of boildiop ore otccoovUjr expoood lo 

u*e." 

Anoiur Mr. Ifotkinjf'o ohjoctiona ii that to the uae of concrete 
a* • mrre footing for walls, from the nutiim that a foundation is 
thua rendered strong by depth ; whereas he advocates the use of a 
thuuier layer of corw'rete over the whole foundation, so as to 
stren^rth by an iocrease of base. 

Another objection he entertains is to the wooden skirtinc-board, 
which cause* filth, discomfort, and danjrer, aa it is often too clo*e 
to the ehimney iue. He also consider* that the drep l>nxtnifs for 
window shutters ^atuitously make a house more inflammable, and 
be recommends metal roller*blinds instead. 

We do not think Mr. Hoakinie dwelK too much upon the pre- 
cantioDs to he taken airaiiist fire ; and if any of our readers do, we 
rocommend to them the following justification 

“ It apprars from an estiruaie appraded lo a Report »*y Mr.falrhalrn on i»te 
CoBstroction of rircproof Buildin(t*, with lnirt>du<*tory Rrmifki hr Mr. 
&amnrl Uolraes. puMished at Liverpool in IHH, that the insiirtnce.offii-fi 
paid for iMtes by fire la Liver|M3ol ibac. in the tea yean ending Orremlwr, 
IH43, the suin of l,121.427f- This snni doc* not, of cour*e, ioriude llie 
b&ses of, and other injuries to. the poor who do not iniure, but who are 
aiwsT* great lufflerer* in case* of fire; aod some of tbc fire* which oecationerl 
the le»*e* were extcniire conflagrattoni, in which live* were Inti in the 
attempt* midc to subdue tlie fire; nor doe* it include a probabir large 
amount uf property not suficiently intured lo cover the loaiet. 

Urged by tuccestive calamitie* by fire, and by ibe high ralet of premiimi 
which the iaturance office* were cumpeUed to exact to enable tbeto to lueet 
the io»sei, the people of Liverpool applied lo Harliameui at length, tad oh. 
tained, ia lHd3, aa Act to compel Iheiatelve* to abide by certain wboletume 
reflation*, at it regarded the sreurity of huiUling* from lire. The etTed uf 
tbia Act, 6 A 7 Viet. c. 109, aod the provisioa of a supply uf water svajlshle 
in case of fire, baa been to reduce the rttes nf iniursme ennvidrrshty; but 
the proteeiive nteasore* are eitimsted lo havecn»t from 20U.O00L lu .'lOO OOOf . 
which being added to the Intsc* above stated, wrth a tnlltng additioa for Ibe 
I'vsse* not included in the rsiimate, will show an anniluiatinn of property in 
one town alone, and within ten short years, to the enurcnuui amount of a 
million and a half nf money.'* 

The author is not quite dear upon the subject of ventilation — 
but then it U in its infancy: still his remark* are well worthy of 
jrcruMil. 

In conclusion, we may observe that Mr. Hoskintc ha* rendered a 
Ip'rat service to the urofessioii by the publication of this Inwik. as 
a useful work of reference, and a* a vindication of the practical 
claim* of the architectural profession to their proper share in 
structural arrangetnent*. 



MaUiprtv Prartice. By S. C. Hbkks, C.E. London: ^Villiams 
and Co., 18t7. Third and Fourth Series. 

Thewe are two lar(|re volumes with a profusion of pUtes, forming 
the third and fourth uf the *erie» of railway practice. They are 
translation* from the Portr/euiUe de* C'Acmio« de Frr^ hy Messrs. 
Perdoniiet and Folonceau, but derived from En^liHli material*. It 
is a curious thing that «e should be indebted to the French for the 
deacriptioo of our own railway works, and Unit there should be a 
want either of enterpri.se or xeal to publish an original account. 
So it is however that we are particularly deficieut in accounts of 
our great engineering works, and this from three caiisps; that our 
peal engineer* have no time to write, that our young engineers 
nave no abilitv to write, and that engineer* generally do nut buy 
nor read wort* when published. Thu* we are often served at 
second-hand with arcount* of our own works by Frenchmen, Ameri- 
cans, tvemian*, or Ruwian*, and after the experiment has been 
maile aliroad, we get confidence enough to make a trial here, ^^*e 
are. pphaps, the more indebted under such circumstance* to those 
who. like Mr. Brees, take the trouble mid the risk of making u* 
acquuifitcd with our own w<irk*. lu the present instance, we have 
from .Mr. Brees two volumes, which will be found invaluable a* re- 
cords of the best practical examples of railway eiigineeriiig. If 
we have any fault to find it i* that he ha* not sufitcienllv riiluced 
the Fremdi measurements, a labour which if performed fcy him or 
hi* assistant* would have saved that of hi* readers. 

'I'he third volume i« devoted to earthworks, permanent waj% 
blocks and sleepers, rail* and chairs, with turn-tahlea, siding*, and 
switches. ‘Fhe fourth volume deMTibe* stations, carriage*, truck*, 
water crane*, and Mtatioii plant. 

\Fhen we *ay that there are more plate* than text, we think we 
offer a very strong recommendation of the work to the pmctical 
man, These plate* too are filled with details, *o that nothing i* 
w anted to give a correct idea of everything described. 



AnronR the plate, are The for™ of every kind of rail in um 
in EiiKland and elae»hore ; marhinerr nwd for making rail.; na- 
viaatiOT and platelayer.' tool.; mritchr. on variou. plan, bv 
Robert Stepheiiio.n and other. ; turntable, of the London and 
North « eatern. Midland and tireat Wertem railway. ; locmotive 
triable ; wei,>h-brid^e ; level cr<»ain,r« and pate.; double and 
.in,tle bout brid^re. ; rnw.itiir. for tempor.w work. ; eartbwaeon. 
of the London and North Me«tem and tireat Western; Mr. Jer’a 
(iarton rtatinn on the .Manchenter and Sheffield; hridpe. over the 
Wear, Clyde, and .Meow; viaducts on the .Manchester and Sheffield, 
and .Manchester and Leeds ; culverts on the London and North 
M estern. AmooK the earria,™ are those of the London and North 
tVesterii, Birmimriiam and filosler, tireat Western, of French 
(ierman. and Bel^rian railway^ with detaila nf the wheela, «le«! 
frames, butfer-sprinKs, and breaks. These plates of rarriaees in- 
clude psaimm^r and mail earriatrem horse-boTe^ trucks and irood. 
wa^Cmis, rills part is of particular value at a lime when the in- 
fluence of the carryinif stock on the structure and workine of a 
line IS the (a.int which must affects the eiiitineer. As the plant in- 
creases, anil the iiercsitv for economy in the workine becomes 
ereater. the attention of the eii|rineer is well bestowed on a know- 
ledtte ul the best con.tniction of carriages, and the moirt efficient 
means nf iinpruviii(f them. Hitherto very mueh attention has 
heeii mven to the locomotive, and to svatern. of atmmipheric trac- 
tion, but a more immediate reference to the load to 1» carried is 
the point to which the eiiicineer will for some time have murt to 
direct li™wlf- The establi.limeiit of liuhter eotfines and smaller 
** " great Ueal of ingenuity to provide plant suit- 

able for *uvh a different *y*tem of trartion.’ 

.Mr. Brees ^iies many examples uf larfce stations and their de- 
tails. Amonp tliem are the South Western at Nine Klriis, the 
Eiistoii-iKiiiare terminus, the Birmin*ham terminus, the Nurdbahn 
sUtion at \ lenna, the Briinii sUtion on the latter line, stations at 
I ersaillea aud l’«s;, the terminus of the V'rnoiille. line at Haris, 
the Dublin and KimcsUiwii terminus and the Leeds station. Be- 
sides these leadiuic termini and sUtioii^ plans are piven of inter- 
mediat. sUtioiis. as Triiip, H atforil. Wolverhampton. Newton, and 
C ovelitry. on the leilldoii and North M'estern ; 'Thames Dillon, nil 
the iwiuth M eiilern ; Keadinp and Slouph, on the tireat Western, 
and numerous places on foreipii lines. .Manv of these slalions. 
as those on the Han. and Hoiieii, are the work of' Enpllsh emrlneers. 
and it is pratifyiiip to perceive that many details introduced by 
them have served as an eiamule to their foreign brethren. The 
•liidy of the fureipii jdans by Euplish enpineers will enable them 
to return the complinieiit, Iwcauae the experience and inpeniiily of 
the many men of aliility employed abroad cannot fail to he pro- 
ductive of many valuable impruvetnents. 

In roiielusion, we can only repeat what we have said in the he. 
piniiinp, tlial Mr. Brees's work will be found mort iiiwful to the 
onpineer. It ia a repertory of every practical detail roiineeW 
with railway works, and it haa the advantope of preeentinp copious 
example* under every head of reference. With these wor.1. we 
commit the work to the hands of our readers, betnp fully uiti.lied 
tliat it i. well worthy of their support. 



Drtignt M Schooh and Srhont-IIowm, Panthial and Xatmut. 
By 11. E. KE^■UAI.^ jun., .Architect. London: William, and Co.! 
|H47. Folio. 

Nfxt Id churohea, sthuoU an* perhaps the cUm of building* 
mo«t in riNjuewt, owingto the ne<e«*ily that i* felt for providing 
ediiratinn for the |MKirer and humbler rank* of *ori«ty. Numer-i 
ou* building* of the kind have accordingly been foumieil aiul 
ererted of lute years, yet very few are ao aatiafoctory in wiint of 
deaign a* they might have f>een rendered, at the wuiie, <»r verx’ 
nearly the name ewt, merely by the application of a little study 
and judiciou* taate. (>r if it be deemed of no moment of what 
kind the ta*te •ilmwn in »uch structure* l»e, it in aafer a* well aa 
more efNinomic to attempt nothing more than what utility abao- 
lutelv deinana*. M’e agree with Mr. Kendall when he wya, 
^althougli *(>me of the national achmd* lately erected are very 
cretlituble to their respective architect*, the general re^iilt of the 
great mo\ ement apparent in the building of churche*, achmila, &c., 
redoimrl* rather to the honour of rt^suM'itated zeal than to that of 
architectural talent. S»j great i* the tamene**, and «o api»areni 
the mediocrity of ronce|>tioii, laith in arrangement and style, in 
litany of them, that were it not b>r the good they elfwt, we ahuuld 
regret their very existence." A* regard* the iitter t»*teIeKn«s*a 
Ire<jueutJy *ho*n in thing* of the kind, blame re*t* a* much with 
the employer* a* with the employed, aiuc« it is th,o ignorance of 
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the former — their tncompeteocir to jadj^e of denj^n* lubmitted to 
them, together with their childish determination to exerci*^ tho 
privilege of pleasing themselves without being aconuntahle to any 
one for what they do — that encourages so much paltry design* 
The fe/ es< nCtre piaitir will not excuse deformity in the eyes of 
others, who will in turn exercise their own privilefce i»f expressing 
censure and ridicule where they are deserved — a consideration that 
ought to be seriously taken to mind by those who have the direct* 
ing of far more important edihces than schooLhuuses. 

^‘Something of external comeliness" — we again quote from the 
preface — ** should be assigned, as matter of course, to the humblest 
of such erections ; and, under the direction of good taste, useful- 
ne« of purpose and beauty of design may be made mutually to 
subserve to each other, even when the latter is but a secondarv 
Consideration.** It mav be further observed, that it is nut so much 
positive beauty as welUmarked chara<*ter and effi^tivencss of 
caarrnWr, that ought to be studied for buildingN in which a certain 
degree of homelineee is no more than becoming. And this has 
upon (he whole been well accomplished by .Mr. Kendall — though, 
as was to be expecte<l, more happily in some instances than in 
others. The collection consists of bi»th exec^uted and unexe4*utcd 
deeigns, each of which is shown in a perspective or pictorial view 
of it, as well as by a plan and elevation ; and there is also letter- 
press to each subject, containing remark as well as men* explana- 
tion. The unexecuted designs are five in number ; the others are 
those of the following buildings which have been erected bv the 
author: C’hilderditch School, Essex; the Pour Hoys* SchiM»f, the 
Poor Girls' School, and the ('ommercial School, at Burv St. 
Edmund's; the building for the Hattie and l^angton National 
Schools, at Battle ; WiUesdeii School; and the Infant School at 
Stanmc»re, which last is said in the account given of It to have 
been cre^-ted in lfik5, *'at the sole expense of Mis<) Martin, a lady 
distinguished during her residence in that beautiful village fur her 
benevolence and extended charities." 

All the designs maybe designated Old English in style, although 
it is not that of one and the same period ; nor do they all show the 
tame mode of construi*tion, some of them being in imitation of 
the “ half-timbered" houses, others of red brick with stone dress- 
ings and quoins. The £lixa!>etban stvie has been applied very 
happily in what ttrikea us as being the best design of all — namely, 
the school buildings at Battle, in which, while the character of tl'ie 
style itself is not only well kept up but expresseil with gusto, the 
character of the particular kind of building is most unmistakenably 
pronounced. Although perfectly regular, laith in the arrangement 
of its masses and the features of its elevation, the whole composi- 
tion, as shown in the |K*rsp«*ctive view, is pleasingly varied and 
highly picturesque, yet Hiiffinently sober withal. 1'he lust subject, 
design No. 4, shows a rather extensive and complex group of 
buildings in the Tudor style, and in perMieclive malces a very pic- 
turesque composition. Independently of the interest and merit of 
the designs themselves, the artistic skill displayed in the pictorial 
representations of them cannot fail to excite admiration. They 
are very superior prwluctions of their kind, — studies of trees and 
figures as well as of buildings. Owing to which, to the subject 
itself, and to the tasteful manner in which the work is got up in 
every respect, we may anticipate for it a hfghly-favourable reception 
even among th'nie who hardly iiiako any pretensions to arruiteurship 
in architecture. 



HISTORY OF ARUIIITECTniE. 

We have received (he following communicationM in reference to 
Mr. Elmea's pa|ters, and which we lay before our readers :*» 

8m — In your Joumnt for Novemb«‘r last, page :J3H, there is a 
statement which, I fear, may leail some of your readers into error. 
In the life of Stuart it iasaid, ** Rrepamtiona for his works were 
made with such rapidity, that in 176S they were presented to the 
public under tl»e title of ‘The Antiquities of .Athens, At, A'c.* 
♦ vols. folio, l7tW,** Now, the First Volume was puhlisht*!]. as my 
two original copies show, by llaberkorn. in 170V, and nothing is 
said in the title-page of four volumes (although in the body of the 
work two more volumes are referred to, and two only) ; it is dis- 
tinctly marked V'ol. the First. Vul. 1 1, was publidieit by N'ichola, 
in 1787 ; Vol, 111. also by Nichols, in 1794 ; and Vol. IV. by 'J'ay- 
lor, in 181fi — that is, not till 48 years after Uic time almve referred 
to. 

In page 3 10, in the life of Sir Robert Taylor, is one of those 



c«immonplare and sweeping attacks so const mtlv' directed against 
the late Building .\ct, and In which 1 never did, and do not now, 
join. That it bud Mime defects, as well as some omissions, 1 am 
free to own, aa well as that in these respect^ it required alteration 
— perhaps in no respect more than in its pru\ ision fur the payment 
of expenses of party-walls hy the owner of the impruven rent, a 
tenii which the result proved to be alike uncertain and unjust. 
But that it was infinitely better as a whole than its successor, is, 1 
believe, now almost uiiivenuilly admitted, ami 1 could w ish tho«e 
who so lavisly condemn the late Act in the bulk, would condescend 
to explain more fully those particular jiarts of it agaiu.-«t whltu 
their attacks are directed, or to which they ohject. 

A <-‘oN»TA**T R»:At>eK. 

Sift — The series of articles cntitloci a “ History of Archile<*ture 
ill Great Britain," contains some uptnious mid remarks that .ap]>e r 
to have been uttereil rather hastily. 1 hope, therefore, you will 
allow* me to animadvert on what ougiit not. for the interest of art, 
to be suifered to puss iirirontradii*teil. 

To begin by ciirrecling mime of the misinkes;— The design of 
(he India-House is attributed to Jiipp, the C'ompaiiy's surveyor, 
who was oulv emploved to execute tne works, the design itself 
being hy Holland, as U explicitly stated in the biographical article 
on the latter in the Supplement to the ^ IViiriy CycIopaMlia.” 
Jupp certainly does not appear to have Wen of any note at ail in 
his i>rofe>*sion, therefore it is not very likelv that he was the real 
author of (he edifice; or at any rate, if sucfi claim was to W suh- 
stantiated for him, that of Ilollnini ought to have Wen not over- 
loiiked hut formally »et aside.— In speaking of the C'ollege of Sur- 
geons Elmes describes in the present tense the original front, 
or rather the portico as it originally existed previously to the front 
iH'iiig extended and re-modelled by Mr. Barry, who, he says, added 
two (Mdiitnns to the portico ; were which tho case, it either miut 
liave been at fir»t only a tetrastyle, or would now W an octastyir 
one. The fact is, that instead of adding, Barry merely transposed 
two of the columns, taking them from the west end of' the }H>rtico, 
and putting them at the other, thereby making what hatl been the 
first inlerculumn from the east, the centre one, and so bringing it 
into the axis of the lengthened fa,-ude. Hu also fluted the diuftw of 
tiie columns, and carved the Ired-numhltugs of the cornice. Tito 
writur's opinion of the College of 8urgeun« in its original state, 
appears to he infinitely more favourable than diM-riininating, he 
being pleased to refer to it ns an ** example of the genius of this 
tasteful architect," vi*. Dance, — whereas, as designed bv him, the 
whole front was a most harlwirous and vulgar parody of the style 
affecteil for it. So far from the columns being ** laslcfully adapted" 
to the building behind them, there was no lort <»f adaptation at 
all, nor the slightest coherence in regard to character between the 
main building and the portico. Many may W uiuthle to recollect 
what sort of figure the original front cut, hut views of it are iii 
existence, which assuredly strongly contradict the praise which 
Mr. Klriies has implicitly Wsloweil upon it. 

With regard to the front of Guildhall, hy the same “tasteful 
architect," we are told apologetically that it “ is anionahle to rn» 
hiws.’’ That, iiutwithstaiidiag its aiming at tfothic or Mimethtiig 
of Gothic character, it U mi far from conforming with as to violate 
Its leading principles. V'et th.4l might have been excused, had but 
C4itisistent and artistic cxprt'seiiori of its own been imparted to the 
facade. Though evidently very reluctant to admit anything t.» 
the disparagement of D.-nic^, even .Mr. Klnies is obliged to abandoo 
(ho exterior of Guildhall to unmitigated censure and ridicule, and 
remark that its “ faults are more than cum{>ensa(ed for by his well- 
proportioned, urigiiiJil, and elegant chamliur fur the t'ommorv- 
roiiiu'il, iSce." .Vdinittiiig that the latter were very greatly au|te- 
rtor to uhat it actually is, it would not indemnify fur the poeilivo 
and striking uglinestt of the exterior, which of coarse stampa thft 
character of the ImtMing tn general opinion, and is so rauical a 
defect that it ailmits of no cure short of an entirely new facade; 
wliereas any defect or falling-short internally in sucii an apartment 
Its the (.'omnion-council-room luiglit have been easily remedied at 
anv time. 

In his quality of historian the writer has fallen into a most 
glaring mistake when he says that Jelfrey Wyatt w:is selecte<l by 
^V'^Ilia^) IV*., as his chief nrchiteit, to enlarge and ernWIlisn 
Windsor Castle, it being notorious to every one, that he was em- 
ployed by George IV., at the time of * Ii<*m,* decease the works were 
advancing towards completion, fur he had begun the new apart- 
ments. Equally notorious is it that it was (ieorge, nut WilLam, 
who chang^ the architect’s name to that of Wyattville. 

Wilkins is nut treated very indulgently by the hist«»rian ; on the 
coutrar}', is spoken of with a degree of asperity that contrasts 
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raib^ Rtmnicif with the erident diftpo«itii»n to touch m irently u 
pOMkibie Q|H»n the delinquencies of ninny other architecta Thouirh 
the ireoeral eatiroate of the abilitiea and taste of U'ilkina may be 
acquiesced in, it «eenia to have been dictateil by the determinati(»n 
not to Mpare him. That he uas mon* of the M-hular and arclneo- 
lo^st thau the an'bitect— >far more of the iMMikish student” than 
Oie artist'— is not to be denied. Ah to A^'ilhina’ that 

chnr^re afaiiist him i«, no doubt, founded mainly upon bia having 
written and |>ublisbe<l ao much aa he did ; whereas, had he never 
taken up the pen at all, he nii^ht have been equally pedantic in 
practice, without incurring the reproach of pedantry. Uownintr 
and Haileyburr eollegt>a may he abandoned to censure, an equally 
fri^d and tastelesa in point of desi^fn ; but an exception from the 
reneraj k»eepin^ coiidemnatiuii ought awuredly to have been made 
in favour of the London UniverKity Cnlleire, which exhibits both 
classical and artistic character, and very effet'tive play of outline. 
Undeniable it ia that it has, even in its present imperfect Btate, 
obtained the meed of almost unqualified — not to tav exaggerated 
—‘admiration from M'ightaick ami other profeMional men. Even 
Mr. Klmes him»e]f did not always entertain ao mean an opinion of 
that Work of Wilkina aa at present ; or if he did, he thought pro- 
per to keep it to hitiiaelf, for aueaking of it almut the time it was 
erected, he aays: ^*']'he council obtained designa from aeveral ar> 
chitertM, and after due deliberation, 6nally adopted that of Wil- 
liam WiikiiiK, E«m|. H.A., a »ele<*tii>n in which their own judgment 
coincided with that of almost every proprietor who ins]»ected the 
drawings.** *rhi« goew far to prove that, at all event*, the choice 
was not n hastily, inc^miuderate one, or managed with auapiriuua 
aecrecv. Neither i* there a single remark of the writer'a exprea- 
uve t»{ diasatisfartion with it. ^'et he now sueaka not a little con- 
temptuously of the building, without conaesreuding to specify 
cdher objections than what is meant to he so overwhelming a one 
as to outweigh all l>eauliew and merit*, namely, that ‘*the portico 
is, from its situation, but of little use’* — nay, ^ a useless applica* 
tion, stuck up for the admiration of gcuing cabmen and bacKney- 
cxkacbmen, wbiUt loitering on their ^tand.” With what sort of 
reason is the hqrgia at the south-west angle of the Hank so highly 
fvtrdled immediately after Wilkins' pfirtico being decried ? itheing 
iHithing more than a piece of decoration which doe^i not even carry 
with it ntiy semblance of usefulnews. 

Of M'ilkifis* style it is said that it waa *‘the ven>’ mummy of the 
art yet, if it was, he unbaiidaged it when he designed the build- 
ing in Oower-slrcet, f<*r even in its present imperfect state it 
displays no ordinur)’ merit in regard to grouping and the line 
fr*cus priMluceil bv the central mass. As nn example of a decastyie^ 
the portico is unique among those in the metropolis, — a rircum- i 
stance which an impartial and niinrejudiced critic would at least . 
have noticed ; — anu it acquires iulditional expression ami stateli- 
iir»a from bring elevated on a suhstrui'tiire that forms flights of | 
steps leading up to it, which are very* picturesipiely disposed. In j 
tJiis Utter respect, t(»o, the comjHHiitiori may be said to be unique— I 
certainly is very striking and artistic. As to the dome, it is of I 
most elegant contour and design ; and if it l»e objected to that ' 
it is a feature unknown to pure Greek architn'ture, the i>hjection 
is a prex'f that ihcwe who make such futile ohiection are still more 
straitlaeeii and pedantic in their notions than Wilkins himself. 
The value of it in the composition is such that were it n'mored the 
whole would become comparatively tame and spiritless. The por- 
tico in the east front of St. (ieorge's Hospital «ffi*rds another proof 
that the ** mummy” was occasionally iinbandaged. That square- ' 
pillaml tetrast>le partakes more of urcbiterturnl heresy than 
ikedaiitry. Stilftiie heresy, if such it he, is a welcome one, and it 
fw* fieeri welcomed by bring adoptnl in the favude of the new Law 
Courts at Liverp(M>|, where the rolunmiation is carried on, on each ' 
side of the central portico, in square pillars ; therefore priKluring 
cuntrust and variety, at the Mime time that continuity of design is 
kept up. I 

It Ikcgins to be time to bring to a close tbU long letter, where- 
fore I w ill In* somew hat brief in regard to w hiit is said of Stutne. 
An rriticisiti. it is fur more indulgent than discriminating, or in some 
respects even intelligthle. At any rale, it is somewhat pu:^/ling to 
make out what is meant hy his buildings at Uhelsea Hospital, and < 
the National Debt-office, exhibiting a wild exiilierance of no- j 
relty.” since s<r far frt»m any thing like exuberance, they exhibit ' 
only very unequal aud fltful attempts at it. Ilia hiiilding at the | 
Treasiirv, the Hnyal entrance to the House of Lords, and “umie ■ 
¥/itrrjt vf hi* mr/{fr works"— though the two just mentioned were 
almikst his very latent — are said to show “exuberance of fancy" — a 
mere complimeniary phrase, for Ins fancy was in reality exceed- 1 
ingly limited It exercimsl it*elf only on one or two piecemeal ^ 
ideas, which he drugged into all hit designs, without making any : 



thing more of them at laat than he bad done at firxt. Soane ha^ 
no consistency of style,— did not even attend to keeping, but oft^ 
jumbled together the most finical ornaments ana the pUineet 
feature*. In his building at the Treasury, the viodoim were aa 
ordinary, hare, and frigid in design, ns the order wae rich. There 
was not M single touch of Corinthianisin in them. 

In sjiraking of the Lotbhury Court at the Bank, Mr. Elmes 
again falls into inaccurac)', descTibing it not at it is, but as it waa 
intended, fur instead of their being two loggiaa there ia only one, 
w bnt was meant for the west one being leK unfinished— a mere 
open screen of columna, if that can be culled a screen which ex- 
poses to view most unsightly naked brick walla and mean, ugly 
window's. Even the opposite finished side of the court ia very un- 
satiMfactory, the intenor of the loggia, though pretty enough in 
itself, hy no means corresponding to the sober richnesa and dignity 
of the onler. As to the Kutimda, it ia most vilely disfigur^ by 
the equally barbarous and nonsensical wavy lines around the arches 
of the rerewsrs, which *eem to have been made bv a stick upon aome 
soft material while it was moist. It ia admitted that tlie centre of 
the south front of the Bank “ la by no means the happiest of Soane's 
deviigns,” and that is treating it tar more tcnderlv than it deserves, 
fur it is such a decided failure and abi»rtion that it ought to he 
suhjfH'ted to the same process of rifacciamento as his Treasury 
building has been. 

Zeno. 



Dlf^^^ERTATION ON TORRENTS.— By Gi «Lir.n«TM. 

TrnujilnffH ftt/ E. C'bi»y, Esq., tn Epidmre befurt thf A/efropo- 
lifnn Sanitary i’<ntimi**iontr9, 

I come now to ttie propositions of Giiglielmini, in which he pre- 
tends that a UthIv descending an inclined plane, will nut acquire a 
velocity greater than it would have acquired by descending per- 
pendicularly the height of the inclined plane. 

This is most true ns respects solids. 'Fhe elements of a solid 
being bound and tied together, form a heavy masa, the parts of 
which press ench other reciprtically, and the pressure on toe plane 
on which they rot is Iikewri»e single, as also is the directioo ; one 
velocity, one energv', and one action being common to all the parts. 
On the other hand, a fluid is a mass composed of lesser solid ele- 
ments, hut frt^, and nut hound together by any ties, cacli of which 
can. Ml to spenk, move in different directions and with vnn'ing 
velocities, press u|H>n each other and oscillate freely, ^^'hence the 
higliest parts pres* upon the lower, oscillate, ami are easily dis- 
placed when there is no impediment. When solids dtuH'end hy a 
plane, their individual gravity alone operate* ; which being lesa 
than their absolute gravity, generates, at eacdi instant, a degree of 
velocity less than that which their absolute gravity would have 
generated, wherefore Milids require a longer time to descend by the 
inclined plane than hy the perpendicular, the length of time mul- 
tiplies the action of the individual gravity, and c^im^iensatea for 
the defect of the velocity. Wherefore a wilid descending hy an 
inclinetl plane, has a veloiuty equal to what it would have, falling 
the H.ume height directly. Hence the product of the action of 
the individual gravity, by the time of the descent by the inclined 
plane, being emial to the pnaluct of the alisidiite gravity, by the 
time of the fail along a perpendicular, their velocities must nece^ 
sarily he equal. Hut in fluids the case is different. Besides the 
prrqH*rties which they posaeM in common with solids, they have 
aiiotiicr, to wit. the pressure exercised by the upi>er on the lower 
part of the fluid, the which being added to the impart, increases 
the niidion also, anil hence generates a greater effect than a solid 
would. Neither is it ahsuril to suppose that the gravity of a fluid 
generates n greater veloeity on a plane, than when acting perj>en- 
dieulariv, since this generates in greater time, and with a portion 
of gr.ivrty which in a solid which fulls remains. lai to «pesik, idle, 
hut. in the cum* of a fluid, hecomew active. John UerinmilH, in his 
work*,gi'ew a problem to find the velocity generated by a body 
sliding on the hvpothenusc of a triangle, whose base is sustained 
hy a wmiMitli horirontal plane, free from any sensible friction, and 
moving in the direction of the base. lie diH'onipoMHt the force 
pres..iug the In |Hithenuse, or inclined plane, into two parts, one of 
which is emjiioyed in giving motion to the triangle, and slidiug it 
forward ; wfiiUt the liody defends on the phuie, advances the tri- 
angle, and comnmnicate* thereto a certain rate «f veUwity ; the 
deM'ending IhhIv thus requires a velocity equal to that which it 
would have ill falling perjKMidicularly, ami the triangle has another 
force gecier.ilcd by that which presses it, whence it results Uiat the 

9 * 
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■um of the two rootionn it frreeter thiin thtt which « hodf would 
acquire hy iU tiniple deaeent. Wherefore, since the afumutid 
force by pres&infr, ^renerates velocity and nu»tioii distinct from that 
which a m>d)% in deiH-endinfr. Kenerutes ; in like manner it is ap> 
pUcable to water jiretisinf^ on the lc»wer hlms, and by presain^, com- 
municating additional force to them. Hesides. there are other 
reaauos romiborative of this truth, among which is the fact, that 
it in necetaary to spread the accelerated velocity of water pasaing 
from a larger to a narrower section over a mean of pressure. 

Galileo says, “ 1 have been CAiwfuily cioiMidenng and going 
through various problems to investigate the acceleration of water 
having to paas through a narrower channel, also whether it has the 
same de«‘Uvity in both.* The greater number of authors solve the 
point by increasiit|C the height of the water, and hence the prew- 
aure, thus generating a greater velocity. Eustace Manfredi thus 
espreaaea himself The same water passes through a lesser as 
throngh a greater aection, wherefore it is forced to pans with a 
greater velocity, pret'isely as will be the case in a vase in which 
the surface of the water maybe at a certain height al>ove the sum- 
mit of the aperturr." Ouglielmini, to the Haute effect; — ^‘The 
upper parts press the lower, and oblige them to receive a fttree, 
whicli being cunipeUed to art, pruduciM the same degree of velocitv 
which the descent would have given them.* We might quote 
other authors, who account for the increased veUtcity in narrower 
sections by having recourse to the pressure generated by the height 
of the upper parts, only they are in doubt on this subject, whether 
to attain so great a velocity it be necessary that the upper water 
should increase in height till it becomes stationary; nut oeing able 
to believe that the upper water which U in the act of running is 
capable of producing anew increment of velocity in the lower. 
But expenence teaches us that if the breadth of a section be 
diminished one-half^ the water will not rise that half, as would 
appear necessary* ; it the velocity does not increawe, it increases 
at least ve^ little, either in aection or at the haae, where the re- 
duced sections are of the same breadth, since the water retained 
by the narrowing of the piers of a bridge is but slightly raised. 
Wherefore it is necessary that the velocity increase without ha\ ing 
regard to any new inclination, which is always the same, but only 
by an increase of height, which causes a pressure on the lower 
water which is in the act of running ; whence I deduce the argu- 
ment to strengthen my opinion in the case in which the velocity, 
arising from the inclination, is equal or greater than that which 
might have been generateil by the pressure. Let us take two cases, 
one which allows the same measure of water to pam through one 
section twice as little as the first, preserving the same inclination, 
the other in which the velocity iucreasea till it becomes twice as 
much. 

But whence comes such an increase of velocity ^ what Is the 
principle, what the nature of it ? To say with Gennete, that twice 
the quantity of water douftles the velocity, is not to adduce a pnxif 
but to advance a mere assertion, which either siipp<»ses or requires 
it. 1 do not think that a true jihilosopher will perceive in the in- 
crement of so much water the principle of wj great an acceleration. 
It behoves us to examine the genesis of such a pheiiomeiioii, and 
to observe the me<’hanism which nature adopts therein. And, 
firstly, two epochs of time are to be distiiiguinhed, one the first 
perceptible moment in which the section is reduced to half. Now, 
at this first instant, the water must swell and rise much above its 
first level, in which rise it generates a proportional velocfly. But 
in the very act in w hich such a velocity is genmited, the water 
begins to fall, whereftue the present caj»e holds good, that the sec- 
tions are in reciprocal pmportion with the velocity. The water 
does not fall in this manner, wherefore it returns to its first level, 
or a little higher, there l^eing u constant princijde which comiien- 
sates for a portion of the velocity destroyed bv successive olr«ta- 
cles. ater in its course meets with wuitinual n^^iistance which 
diminishes its force, whertd'ore there remains in the water a con- 
stant principle which supplies uml renew s any decrement of velo- 
city which the resistance may produce. Now this principle is, that 
whatever small increisse of height above the original level cauMes 
pressure causes also velocity. Arrive^l at which point the water 
maintains the same height, whicii 1 have elsewljere designated 
equilibrium and constant state. ()(>servers hai c not paid attenliuii 
to the first ep<K*h in which the water swells, is agitat(>d, bidanres 
itself, but only have considered the other in w hich it M'quires e4|ui- 
Lhrium, state, law. All this takes place so quickly that the swell- 
ing, striking, and equilibrating hardly arc evident to our percep- 
tions. If, as I believe, the experimeiils of Gennete w-ere true, 
according to which a river doubles or triples its water witfiout 
raising its level, then it would be correct to say that it was free 
from any sensible resistance. Tliis might be the case in an artifi- 



cial river of abort length, over a level bottom with smooth rnAea, 
and furnished with clear water. But in a natural and turbid 
stream, where the resistance, and that considerable, will never be 
wanting, it is not likely that when reduced to half its original 
section, it jireserves its former level. 1’his being determined, to 
come to the questhin above pro{>ooed, 1 resolve it thus : — Either 
the velocity begins to increase by the water beginning to swell, nr 
the whole mass increases. If the first takes place, then the height 
being small, and hence the presMurc being likewise small, the velo- 
city generated will be also small. It is not that ao small a velocity 
is added to s«» great, which it derives from an inclination, contrar\' 
to the sentimeut of S'Gravesand. If the second taken place, it 
being then the velocity which increases ia e^iual to, or is less than 
that which results from an incliiiatioii, and not having any other 
generating principle than the pressure, it is clear that it acts when 
the velmuty which generates itself is leas or equal to that w hich 
was before pnierat^ by tlie inclined jilane. Now I re{»eat, there- 
fore, that the water as it strikes the mittom presses the lower filmw 
which run, spread out upon it, by which the pressure is communi- 
cated from above downwards. 1 agree witti what Manfredi says, 
that ^^all the lower strata of water may he regarded ae so many 
bottoms, or actual planes, with regard to the upper planes which 
run upon them. Hence these fluid planes are sensible of the wtime 
pressure of running water which they would sustain if it were sta- 
tionary at an e<|uaJ heiglit.* 'I'o me it appears an incontestable 
truth that water which presses the bottom should press all that 
|Mirtion by w hich the pressure is communicated, otherw ise if it does 
not press all that which forms the middle, it will never arrive at 
the bottom of it, which is contrary to all experietire. If this bot- 
tom lie of a curved form, concave towards the w-ater, the pressure 
will have the action of a centrifugal force, the which conspiring 
with the former, will iiicreaae the momentum, and tbereoy its 
energy and velocity. 



PROCECOIMOS OF ■OXBlfTXrXO 80CXBT1B8. 

ROYAL INSTITUTE OF BRITISH ARUHITECTS. 

Jan, 10, — CuAEtes Powlbe. £»q., V.P., in the Chair. 

Many preaenU were announced. Aniotip them were drawings from Mr. 
I). Ferry, of (he Towo Mall of Morpeth, auppOM;(l to be hy Vaitbrugb, and 

■ work OB church building by M. <le Laaaaulx of Coblentt. 

Mr. Latasp, tite explorer of Nineveh, waithen introduced by Mr. Tite. 
and at the rrqueat of the liiititute, made aonie rrmarka on the rutna of that 
city. Of the external archilectare, or of the date of the ruina, he could 
N<y little, aa hardly a fragment remained to guide the judgment, though no 
duoM of their great antiquity coulcfbe entertained. One proof be could 
give waa, that though Ihe carUevt ruina were buried in Ibe aoU, gravea had 
iwen ting in iheae by a people who lived 700 yeara before the common era. 
He waa inclined to believe that aomeof thrae huddinga migbi be three thuu- 
Mild yeara old. The rooma were covered with n>arble aLba, aculpiured la 
low relief, like thoae ia the Uritiah Muteum, and tlwy were joined together 
hy double dovetaila of Iron, and the doorwaya were flanked hy tall wlagcd 
hgurea, higher than the aide alaba- i he figorea were all marked with blood, 

■ » if it bad Iwen thrown againat them, and left to trickle. The walla whieh 
hack Ibe aUbs are of auii-dried bricka, and, where they ahow above the 
aiaha. are plaitered over and painted. Such besma aa remain are found to 
he of mullwriy. Huw the alabi have been preaerted la a nutUer of myalary, 
i>ul ia perhapa to be explained by their lying under the crumbled remsiui ^ 

I the bncka, which have returned to earth. Mr. lanyard noticed that the 
huildinga were provided with a ayalrm of aewsge, a drain running from each 
r nnm to a itiain lewer. 1 n a araall chan»her w bich he lad diacovered among 
the ruina. he hart aeen vaulting of bricka regularly arched. The date of ti*c 
deatruclion oi Nineveh wea 700 yeara a c.. while Iht haa-relicfa belong to 
earlier dates. In o»iny caaca the alaba have >>een oaed before ; one slab waa 
found wiib the acuiplured face turned to the wall, and the back rc-worked. 

Mr. Bonomi observed that ia Egypt the rrimpa were of wood, aad ha 
thought it extraordinary that at Nineveh they ahould t>c of iron. 

Mr. Do.wau)so;v remarked that tboM* of the Fatthenon were of iron, and 
prnreeded tu offer hil tribute of thanki to Mr. Layard fur hia commiinica- 
ttuna. He thought that gentleman the more draerving of praise, aa aoo>uch 
of what he had done wai hy hia own labour and expenae, and yet be had 
vucceaafully competed with the eaplorera acot out by the French govern- 
menu Mr. Donaldaon wtahed to inquire whether the eiternal face of Ihe 
»un dried hrukv were covered with piaaier to keep out the weL 

Mr. Layaeo had not ubaerved thia. The internal face waa partly coloured 
and euamelird, and decorated with human figurea and other ornamenta. Aa 
lo the vaulted cbamlrer of which he had apoken, it waa covered with aa 
arth of 12 or 14 fret diameter, very nearly a acmi-arch. Aa to the aewera, 
they were nut arched. 
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Mr. l*A«noii. in norrMtIeo of • ot o fon»«r meotinf, w<l the | 

n«« lowm at Hamburgh wort not ovil, hut rgg^ahaped. 

Mr. Porarrum rand a paprr on “ LftKfr Htmfhtyt,** iltiittraled by o num> 
bcr of apedaeni Mot hj Mr. Pratt. — The author mentioned examplea of 
lontber eiuboniing among the Egyptian!, and in the middle igr». and aim of 
ita €xtr»MTc uvc in the aixtreeth and »eventeenlh erntonef, after ii» miral. 
Tho leather ««ed «aa (Inf, and was either emboeaed or limply painted. It 
wan chiefly brought into Ibii country from Flandm and Frinrr, and theie 
did not aeetn to bare beea toy manufactory of it here. Same tkmugbt that 
the promt bad been fl<!t rrrived either at Venice or in Spain, hut thif t« 
ititl matter of dnutti, though at Venice emboatrd leather bangings were in 
general uie in the letenteenth century. The first ttige in the (iruceis was 
to join the ikiaa, and then to lilver the whole surfare. Parti to hive ibe 
appcirance of gold were varniihed with coloured varnith. After silvering, 
tite leither was stamped with cut blocks under a prcu. The hnrd«*r« and 
more delicate work were executed with metal tools, like those of book> 
hinders. What it called the Titian Gallery, at Plenheira, has paintings on 
leather, but they are not by Titian. Mr. puyntrr exhibited some fine eiiin* 
plei. eae being Antony and Cleopatra, from a series formerly (>eli>nfing to 
the great Lord Clarendon, lie recuiuiuended such apeciinens as suiublc for 
mowums of medimral aniiqauiea. 

Mr. CuACS staled that piaster Dioulda are used at I’aiia to cniboaa tba 
leather, and tbit morb flot-k is worked up to ornament the face. 

Tba Chairman brought to the notice of the mect'ng the Iota thvy had 
auatainrd in the death of tno ntrmbersof the professitm. Mr. Kat, a mcin- 
ber of the Institute was the first whom be should name, one whom they all 
knew and respected, and who had taken an active part in tba estabUahment 
af the Institute. — Mr. LoaNDAka Eknaa was nut a mentiier «»f t(>e Institute, 
but a moat promlsiag architect, whose works at Livcrpoal reflected the greaU 
eat crmlit upon bim. A slight fall iu getting <iut of a ramage was the more 
immediate cause of death, hut be was suffering from disease which would 
ptbcfwue have carried him off. 

INSTITUTION OF CIVIL EN<;iNEERS. 

Jm. 11,— Sir i. Rbumb, Praaident, ia the Chair. 

The first mceiiog of the aesainn was held this evening, when the fullowiug 
papers were read 

Mr. Fnaosaica RAWaovu's 'f''fi/fci«/ .?/<wie." 

The nsosfsie eperandi appeared to be very simple. Broken pieces of silica 
(common fiint) being aobjected for a lime to the action of caustic alkali, 
botling. under presaure, in a close vessel, formed a transparent lilicatcd so|u> 
tion, which was craporited to a specific gravity of 1600 (distilled water 
(wing 1*000), and was then intimately mixed with given proportions of well, 
washed sand, broken granite, or older mate'iaU.of different degrees of hard- 
ooM. The piste thus constituted, after being pressed into moulds, from 
wtasch tbe must delicate itnprmiont were readily received, were subjected to 
a red boat, in a stove or kiln, by which operation tbe free or uncombioed 
sdica of the raw materials united with the excess of alkali existing in the 
Bolutioa, thus fonniag a temi-vitreous compound, and rendering tbe artificial 
stOQC perfectly iasoluhle. This production nmst evidently l>c adaptable to 
a comprehensive range of objects for deenrative art. and for arehiiectural 
purpoara ; busla. vaaes, flooring tiles, step*. Iialuitradcs, muuldings, capitals, 
ahaAa, and basea of columns, Ac., even grinding stoaes and wheisioncs for 
scythes, have been made ; and, in fact, from tNe beauty and variety of the 
specimrm cxbihiicd, there would appear to be a vast field opening for soeb 
a production. It was stated to be already extensively manufaetu^ at Ipi- 
w^, and it wu allowed to admit of extensive application where elaborately 
carved siooa would be too expensive. 

Mr. RicwMOND.of Bow, exhibited and explained on Alpine Caunfer/'ma- 
aufaettired by him on an improved principle. Tbe counters in ordinary use 
w«ra Jeacrihed as either somewhat inefficient machines, liable to error, or of 
too etpeutive construction to be generally rmployed. This counter differed 
from otbera rdiiefiy in iu simplicity and its accuracy, whilst, at the same 
lime, its low price of IL brought it within the reach of every one. With 
thia machine Ike nombtr of strokes made by the engine or other itiachine 
Could be read off at one view without calculation. The leading or unit band 
traversed the eolirc circumference of the large dial, and those of the three 
small dials revolved in tbe same direction. Tbe first motion was described 
as being given by a sliding bar and fixed spring, instead of by • double pallet, 
■0 that the first wheel could not be thrown more than one tooth by one 
str^c of the engine. The bam Is were all moved by a tram of wheels aad 
piniooa, without akip-wbeela, so tiiat the motion was regular aad progirs- 
sive. These were admitted to be advantages, and in tbe diMiusion upon the 
■lacbiue iU merits appeared to be sliown very decidedly. 

Jan. 18.— Sir J. RaNUis, President, in tbe Chair. 

Tbe aonaal general meeting of the Institution was held this evening, when 
the following gcbtlemen were elected tu form the council for the ensuing 
year >— 

Prf9iJf*t — Joshua Field. 

rice /*r«fuicn/f— W. Cubitt, J. M. Rendel, I. Simpaoa, aad R. Stephen- 
son, M.P. 



1/rnsierr— J. f. Baten>an. G. P. Bidder, I. K. Brunei. J. Culiitt. J. Lorke, 
M.t*.. J. Miller. W. C. Mylne. T. Sopwith, J. IL M'Cleaa, and C. May. 

.fMOCfo'ea tif C'euno/— J. Clutton. and T. H. Wyatt. 

The report of the c<>oncU continurs to be very encouraging, and shows 
that tbe progress of the society is steadily good. 

Telford medals were presented to Messrs. Jackson, Richardson, klurray, 
Glynn, and Frodshsm. and to the twu former gentlemen council premiums 
of books wire added. Telford piemiums of books were also awirded to 
Messrs. Ellmit, Heppcl, Shears, and Masters, for tbe commuoications made 
during the past session. 

Memoirs were given of the deceased membera and associates. Messrs. 
Thom, Giles, Li pkint, Mushel, Heymddi, HoltxapfKrI, Evans, W'alktn*, and 
Ball. The career of several of these gentlemen bad been so varied, and pos> 
sensed sorb points of interest, that the memoirs were necessarily extended 
beyond their usual leogth. The report itoiiced tbe iivcreased altendanct of 
members and visitors as evidence of its sdvtneing career, aad of the interest 
felt for the sciroce of civil engineering. A pretsing appeal was made to mem* 
bers of all classes to contribute papers, to induce animated discussions, which 
are the distinctive feature of the meetings of the society. Tl»e principal events 
of tl»e past sesiiou were touched upon, aad several private matters relative 
to the interaal management of the Institution were fully discussed. The 
council then explained Ibe changed form of live balloting papers, necessitated 
by the new bye-laws, aad tl>e retirement of Sir John Rennie from the post 
of president, which he had filled with su^-b credit to iiimvelf and benefit to 
the society for the last three years. In conclusion, the report said, ** Lei 
tbe civil engineers remember that * union h strength and that, if they aie 
true to each other, and use the Institution as the common centre and bond 
of unity, they may set at nought all efforts to dislodge tbe civil engineers of 
England from the prouil eminence where tbeir Ulcota, their practical skill, 
and their probity have placed them." 

Before leaviog the chair. Sir J. KtNMiR. presideul, addreaaed tbe mertiog 
OB the aeieclioa of the pressdent, and impreaaed upon them the clams of 
Mr. Fteld; not only os one of the founders of the Inatitutioo, and who had 
filled for many years all positions in tbe ao* lety, nor because he was uaiver- 
sally respected and esteemed as an upright, honourable, kind-hearted mao, 
but chiefly on account of hia acknowledged celebrity as a mechanical engi- 
neer, particularly in that most importani departmeat— steam navigation; 
and. because his election wonid nnitc more firmly the two branches of the 
profession, which, to ensure general prosperity, mast ever go hand in band, 
at they had hitherto done in the Inititutioa. in spite of all attempts to make 
it appear otherwise. He then reviewed the position of tbe Institution during 
his preaidcntsbip, offering hia best thanks to the vice-presidenis and tbe 
members of council, and to the secretary, for tbe snpport and assistaace 
alTarrlcd him; and then rxamiaod, with much candour, the reletive positions 
of the civil engineers, and of the government boards and commissions, which 
had appeared to clash more th^n was desirable. This he showed not to riae 
from any of the acts of the cteil engineert, who had ever been ready to afford 
their best aasistance to tbe government in any capacity ; and farther, that it 
would be the interest of the government to take advantage of the talent, 
energy, sad practical skill of the rdvil enaiaeen, by whom they bad ever been 
well served, rather than iacur tbe haxard and the expense of forming a corps 
that wuuld require more time for educatiag Ibsn could be afforded in ibese 
active times, when even hesitation was perdition. 

This aiidress was res|>onded to very warmly by the meeting ; and a vota of 
thanks to hir John Keonie was received wiih ctaeera. Thanks wcic also 
voted to the council aad tlie aecretary of tbe loslitutioa for ibeir servieea. 



SOCIETY OF ARTS, LONDON. 

/lee. 15.— P. La Nava Foaraa, Baq., in the Chair. 

Tbe Secretary read a paper, by Mr. A. G. Fimdlat, M.R.G.S., ** On tkt 
reriewa tU*mpti9iu of Li$hthitu*e$, Jlcecona, end Lyfif-rciaefr, tkeir Com- 
a/meffon, and thr method* q/* Jf/Nnsiaafton empioyed /Aeretn.*’ 

Mr. FiMOkAV commenced hia paper by alluding to the vast imporUoea to 
a maritime nation like England o( having a durable and efficient mmle of 
cunstructiog and illaminating lighthouses, light-vessels, Ac., and proceeded 
to point out the general uses of ligblbousca. Tbe oldcil structure upoa 
record » the celebrated Pharos of Aleaandria, which served as a guide to 
ancient narinera during a period of nearly 1,000 yesra. Phny says. “ It 
WAS square, of white stone, and consisting of many stories, and dimiaisbed 
upwaids till it attained the height of fi47 feet.*' The most ancient siruclure 
i known to exist in this country is the Roman pharos at Dover castle, aad 

I this would still answer its intended purpoae, after a lapse of 18 centuries. 
The celebrated Cordouan Tower, in the Bay of Biscay, is another instance 
of stability, bating been built in 1611. The Eddystone lighthouse has 
attrieted more of the sttentioa of tlie public than perhaps any other. Tlve 
first of these edifices was of wood, and built by Mr. Winstanley m tlie year* 
1696-8 ; but, owing to the sea washing over the lantern, it wet subsequently 
raised to a height of 120 feet. In November, 1703, tbe entire structure 
was washed away, sod in 1706 sanction was obtained for its being rei>uili. 
which Was accoidingly done by Kudyerd, but which was destroyed by fire 
ill 1766. Tlie present tower, one of the artificial wonders of England, and 
built by Seneaton, is 100 feet high, aud has given good proof of lie capo- 
, biUty of resisting the force of tbe waves. Tba Beil Rock ligblhouse is a 
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(irniiir Btractnre to the EHdfiione; it built bf SteecoMn et • co«i of 
£60,000. The romt rrceot erectmn uf ibU drecription U on the Skerrytoro 
rock, whieb coet £90,700. 

The author nett alluded to the dtffieuitjr of conitractlag perroanent lighU 
houiei in ff pnaed eituitiona, aod the adrantagee of then over fioatlng lights, 
ai well a* the tuueh iinaller annual eapcndiiure required to maiotain an efli- 
cieot light. The fiitt floating light was tire well known Nore lighUvuie], 
moored in 1734. In order to iniure etahilitj in a lighthooie. Mr. Findlay 
atated that it it neceaiary that the •Irocture ahouM be capahle of aflTording 
reaiiunce to a prreaure of not le*a than C.OOO lh. to each iquare foot of 
•urface exposed to the action of wave*. Tltii aaaertion wai founded on 
eiperimenU made by Mr. Alan SleTtnion, who atrertained and regiitered 
the force of the wavra at the Skerrvvore rock, on March 2&th, 184&, during 
a weaterly gale, when it wia found to be t(M3 lh. per aquare foot { tbia, the 
greateat force hitherto regiatered, waa cited with manr olben. He neat 
proceeded to point out the iaapplicahilitr of Iron to the coottrurtion of 
lighthourea wliere the metal waa immersed* in the tea water, which haa the 
effect of reducing it to a body almilar Jn iia rhcmicul properties to black* 
lead ; aod iniianced the effecu produced on a cannoa«ball taken from tbe 
Jtfery J7oae, after having been sunk off Spitbead for a period of 130 yeors : 
the Iron shot upon being exposed to the air gradually became red hot, and 
then fell into a red powder resembling burnt clay.— Tbe author next de* 
aenbed the methods which have been saggested for overcoming the difliculiy 
of eapoaitig large surfaces to the action of the force of the waves, and also 
for obtainiug a flrmrr foundation on a sand, and especially Mr. Alexander 
klitchell’i screw pile lighthouse erecte«l on the Maplin Sand, and Dr. r.au’s 
nMthod of driving piles by atmospheric prekiure, as applied at the South 
Calliper beacon on the Goodwin sands, in 1847. and to other beacons un 
varioui sbnaU at the riwatb of tl>e Thames, as on the Blyth sand, and on 
the shingles in the Prinee'i channel. Annther plan for tbe erection of 
lighthouses has been carried into effect at the Point of Avr hy Mr. Walker; 
it consiiU ill oonslructiof hollow cylinders, which a/e nlled with coocrela 
and then sunk, and from them the piles rite. Cape. Sir S. Brown hat alio 
proposed a plan for the erection of ligblbouses io deep water upon bronxe 
standards, and a modiAcaiion nf bis plan was adopted hy Captain Bullock. 
The author further alluded to Mr. Dush’a Light of all Nations, and to Mr. A. 
Gordon s iron lighthouse* at Jamaica and Ihe Bermudas, in which the cases 
arc filled with a solid mass of concrete ; and alluded to the fact tnat Rennie 
had proposed iron for thia purpose as early as tbe year IB05 for the Bell 
Rock. 

lleviDg thus shown ihe different methods employed io the oonslructloo 
nnd erection of lighthouses, Mr. Findlay proceeds to remark on ihe various 
plans of illuminalioii which have been employed : of these the earliest was 
the coal fire and the Cordovan billets of oak. In 1 752 the South Foreland 
lighthouse, previously illumiaaied « ith an open coal fire, was covered with a 
lantern with large sash windows, aod the fire was kept bright by means of 
large bellows; the lantern was subsequently removed, sikI nAwwnrds, at the 
commencement of tbe preieat century, fifteen large lenses with separate 
lamps were placed in iu In 1790, Ut« only exception to the coal fire was 
the Edd} stone lighthouse, which had a chandelier with 24 wax candles, and 
the Liverpool lighthouses witli oil lamps and rude parabolic reflectors. An 
intcrestiiig histurical fact was then mentioned — viz., that paralrohc rvfieclori 
were used at the Liverpool lighthouses <t>uill in 1763), at Mr. W'. Hutchin. 
son, in bis ** Practical Seamanship,** published that year, describes Ihe appa- 
ratus then in use— tbe larger reflector* of wood lined with small pieces of I 
lot>king*glsss, ihf: smaller of polished tin: this aas the more curious, as it I 
had been clajmed by the French for M. Teulere in 1783, and first ued io | 
Scotland In 1786. The parabolic reffectors, of which some beautiful sped- | 
mens were shown to the meeting, are now constructed upon the formula of | 
(he celebrated Captain lluddart. Having explained the catoptric or reflect- | 
ing prindple of illumination, which received so great an inprovement in tiie 
invention of the Argand lamp in 1780 or S5, several other lights were ex- 
hibited and described— vit., the Drummond light, the voltaic light, and the 
cause* of ibrlr inapplicability. The present mode of lighting is from laoi|is 
eonsirocted on a ruoditication of the Argand principle. A first-order pneu- 
matic lamp with fuur concentric wii-Vs, showing a most powfrfiil light, waa 
oxhibited. The dioptric principle, in which the rays of light ettianate from 
a central lamp, and are controlled and directed by a series of tenses placed 
befof* and around it, next occupied attention. The author ciaitio the 
priority of ita auggestion for an optician io London, as mentioned hy Sioea- 
t<»n, who proposed, in 1759. to grind the panes of the Bdclyilone lightlmnse 
into a sphere of 15 feet diameter. The present form of lens, generally 
known as Frcsiieri, wa» fiist suggested by the celebrated Ruffon, to whom it 
is profiable the catoptric system owes its origin. Sir David Bfew»ier, in 
181 1 , showed the prarticahility of constructing a lens of separate pirrea, 
and this was first used io Prance hy Frcsnrl, and has since become universal 
in French lighthouses. A coro|Hirsti«e view t*f the catoptric and dioptric 
systems is afforded hy the fixed IirMs of the South Porelaarf, the higher 
liciog from the diopUic principle and the lower from Huddart's reflecu rs 
which to a distant observer appear equally bright — the nnly lest of ttieir 
effkleticy. The cata-dmptric principle was illustrated by a beautiful fouith- 
order apparatus, lent hy Messrs. Wilkins, in which, above and below tiie 
light, a system of totally reflecting prismatic zones is arranged, the suggr*. 
lion of Mr. A. Stevenson. Mr. Alexander Gordon's cata-dinptrie systen , a [ 
tuiion of the refteclor and refractor, was also described.— Some particulars I 
respecting the power of light io penetrating mist were also brought forwaiiL 



During fop the attendants nf light vcsaeli sound a bell at iotervals, or, as 
now used hy the Trinity Board, a Chinese gong. Instead of ihla, Lieut. 
Sheringham, R.N., proposed, in 1842, to use a whistle walked by bellows, 
and Mr. Gordon pm|H>seii to place tbe whistle io the fcscus of a parsbidie 
reflector, to dirrci the sound. Ur. Findlay coododed bis paper by suggest- 
ing the use of Mowbray’s chemical whistle, which was exhibited and tie- 
scribed. 

ROYAL SCOTTISH S(K lETY OF ARTS. 

Jaa. 10. — Gnoaoi Buchanan, Esq., P.R.S.E., President, in the Chair. 

The followiog conimunicatiooi were made 

1. DttcrifitioH ttUh Dravmff§ qf a Port^bte C*ff 0 rdam, mdaptt4 

ybr /Ae star ^ ^srAosir and ofArr IfsrMe ITerAa sn exyvuteJ utnatum*. By 
Tsomas SrtVBNaoN, Esq., C.E. 

Tbit cofferdam wu used at Hyoisb harbour works. Argrltshire, for exca- 
vating rock which wu seldom leA dry by tbe tide, and was covered with 
two feet of laod. It wu found impostible to form a common cofferdam, 
owing to the shallowness of the sand, which could not afford any support to 
piles, and to the violence of tbe su, which would in a single tide either 
wholly break it up or render it leaky. The cofferdam adipt^ being porta- 
ble. wu moved from one compartment of tbe cutting, when finished, to 
another. It consisted of two d»ubla frame* of timber, each complete in 
itself, being bound together with iron rode, forming a dam about 10 feet hy 
14, and 3 feet high. One of these double frames C^og somewhat leas than 
the other) wu placed inside of tlie larger, so as to adroit two |Hles being 
driven between them. In this way the pilrs coold, from the depth of the 
frames, be driven perfectly straight, and were also quite indepeodenl of sup- 
port from the sand. Aseachcompanmeetof the excavatinn wu eompltri,rd, 
and before the dam wu removed, ona row of piles eras driven down to the 
bottom of the pit and lelt standing, so u to be a guide for again super- 
imposing tbe frames over them, and io this way it waa impossible for any of 
the rock to escape being removed. The peculiar advantages are its porta- 
bility — its ready adaptation to a sloping or to ao irregular bottom — the ease 
and certainty with which tbe partitions between each section of tbe rock 
were removed, aod the double-framed waliogs that supported and directed 
tbe driving of tbe pile*. Wheoever excavations require Io be made in a 
rocky beach covered by a stratum of sand, however tiiio. this form of dam 
may be used, u there is oo ktod of lateral supports soeb as shore want^, 
tbe structuie containing within itself the elements necessary for its stability. 
It possesses, iodeed, the properties of a caisson, with the additional advan- 
tage of acrommoilalirig itself to an irregular bottom. 

2. DtteripUon of a Cati iron SAtnt> fipo ore A«r—q/ 100 /ref 

VOJi eocA “isvw betng ercr/wf to corrg the LmU, Itambury, a»H Af«AcAe//«r 
Railway, orer /Ac A«rer CaUrr at Raotntwkaf/t, ntar Dtwbmry. By 
TnoMAA Gnaingbh, Esq., C.E. 

This bridge is a skew at an angle of 66 deg., and consists of two arches nf 
100 feet span, with a pier about the centre of the river; earh arch is furmnl 
with six cast-iron segmental ribs, having a rise of 12 feet,— each nh is cast 
in five pieces, having flanges or lugs at tbe Joinings, and bolted togrthcr 
• ith 2 iach holts; tbe seciioo of the ribs at the abutments is 3 feet deep, 
the web 2| inches thick, the top and liottnm moulding or flanges 8 inches 
hy 3 inehe*, presenting an area of 123 inches; Ihe section at the crown is 
2 ft. 9 in. deep, and otherwise the same at at tbe ahuim<>nts, and presents an 
area of 1 15| mchu. The spaedrib are cut along with the ribs — the joiuta 
being formnl at the uprighu instead of at the intermediate spaces, u shown 
on the model. The rilis have dovetailed sockets rut upon them to rccriva 
tbe cut-iron brace* whieb are keyed intri them; these braces, 10 in nomtser, 
stretch across tbe bridge at right angles to the ribs ; there are also 8 wrought- 
iron tie-rods, 2 inches diameter, placed psrall-l to the line of tive ahotmchts, 
to connect the whole structure together. The rihs abut stainti and are 
keyeil into mauive iroa Ud-platet sunk into Ihe st»ne-work of the atmt* 
menti. The roadway is supported by traaiversc timber beams 12 iat-bes hy 
9 inches, bolted to the top of tbe spandriU at intervals of 3 feet from centre 
to centre ; the planking is 3 inches thick, and is laid diagonally across these 
beams, and spiked to tliein with 6 inrh spikes; and over the plauking a 
coating of uphalte is to be laid. The outside ribs are surmounted hy a 
cast-iron cornice to rorreapund with the masonry, and having a cut-iron 
railing oil the top. Tne estimated weight of the cut-iron io tbe bridge is 
603 tons 4 cwt., and tbe espente of fiitiog up the iron and timber work has 
been contracted for at 8,598/. 

3. O^rcrtm/iOMs ea the meuaa by leAicA TViwe may be eomm*aueattd by 
Siynat Uatta from one Station ro aMitker, by Jon.v Adie, Esq., P.K.S.E. 
The author of this paper remarked, that the distance of the Nelson Monu- 
ment from Leith, and more so from i-eith Roads, would allow a time-ball 
placed on the Monument to lie distinctly seen only in very clear weather, 
which la eonfiued to a limited number of days, rendering it of liUls use to 
Ihe shipping in the Frith of Forth. He next described a method by which 
the ball on the Monument, aod one at Lath, might be dropped at tbe same 
second of li:ue, by a person m charge at the Royal Oliscrvatory, Callon Hill. 
This he proposed to do by making use of the great force Induced oo arlifici*! 
iron rntgneti, the wues sorroundinq these magnets being brought into con. 
ucl with the poles of a galvanic batury placed io the Uburvatory, tad em* 
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^oTiet thU fofc« lo driw lwl|» <»r filfhet to free the b»!l* md illow them 
to drop i a nsndier of toiforti in conutionieatton will derrlop their forrra it 
diilaat iiathins it the «ime momeat, and allow baiU at Mteral lUtiuni to 
iodicate the ume lerood. 

4. [kteripUnm nt a S^efy-W'Aee/ Ainy-^evo/rer. /o prreenf of 

rarriayrt from ^ tkt Jrlft. By Rev. (jWAHAM Mitcii&ll, A.M. 

Tbe ohji*et of this invention la to prevent diiaatera, hy renderinit it im* 
poaaihic for any whirl nyincoiT the axle, whether from tear and wear, nr rno* 
eoaeion. Independently of all former coatririocea of aeninty for bumao 
life, there b here luperatJded a i>raaa or iron rinft attached to the wheel be> 
bind the both, which a|wrt revolvea along with the Urge wheel itaelf round 
• oiteh cut tn the axle of the carriage, aod which ia deaigned to act at a 
prereotive againtt a wheel ever flying off. whatever be the velority of revulu- 
uoa. 



INSTirmON OF CIVIL ENGINEERS OF IRELAND. 

/>ec. }4.~Coi. II. D. JoKta, Preaident, in the Chair. 

Tbe following paper* wrre read 

** £h»eriplioH of a dock ter/A a Aeea/ertap .l/ocAine of/ecAecf.*' By Mr. 
SnAae.-> .An ordinary clnrk was eihihitrd. with the addition of a certain 
nomhrr of prnjert^ng pins on the dial; the internal hrlween every tsro pina 
rtpreaaer] a rrrtain puriiun of lirne. t*eiiig that which elapsed while the hour 
hand of the rtnek, in ilt urJinary motion, paived from one pin to toother; 
a Irrer vras attached to the hack of the dial, by meana nf which (he hour 
hand could he pushed in at any time againat the fare of the dial, and, by 
coming in C'MiLart with nne of the projecting pina immetliatplv under it. 
push it in aUo. and the pin aa pusUctl in would regialer. within hut a few 
■unntca. the exa< t time the hand waa hrnught in roniact wuh ih' dial. Mr. 
Sharp explained hnw, by maana nf a lufficiedt niirnWr of pina on the dial, 
very arvall inlervaU of time might he regtaterrd. This invention he con. 
ceived could be used fur all (he porpoaea of a noctuaiy, and might, by 
neana of an additional isei hanical contrivance, be made tu register tl>e 
timei of tbe arrival and departure of the (rains, by mrans of tbe trams 
themselves. He alto explained how the movement <>f the clock waa not in 
the least injured by thia additimi, and that this tueani of registering might 
be also applied lo clocks already conitructed. 

“ .4 sAorf aeccumt of ih* FaU durtng a rrofea/ «/oriw, tf p«rt tf a Roof 
in pTo^rtvt ^f rrreiitm orer tho DobUn trrminito of tkf MidUnd Grtat 
ff'es/er-M /forferay.'* By Mr. HasiAwa.-~The total leagth of the roof nf thia 
budding ia 47& feet, and the wid'h 120 feet, divided into two apana of 60 
(ret each, the roof reating on walls at either side, and on columns in live 
ceurre. The centre colunini arc 02 ft. 6 in. a|>art. and are connected hy fiat 
arches &nd gulter>platea. The whole structure, with tl>e exception of the 
odumaa, gotier.plaiea, tie«waabera, and sockets, ia compoard nf rolled iron. 
The principal, wliieh are the only rafters, are 38 in number to each half-roof, 
and are 12 ft. 6 in. apart. They are formed of what ire called deck 
lieami.'' The cover of tbe roof ia of corrugated galvaniseil iron, and con- 
nected by badii and rivets similarly galvanised, and proviaion ia made for 
expnaaion and contraction. Twenty-five of the principals were erected on 
each side, and the whole centre line of colomna and arches complete, when 
tba atom, the cause of tbe accident, began. The principals not being con- 
nected together by temporary diagonal braeea (none would be required when 
the corragated covering waa fixed), were exposed to tbe powerful action of 
the gale in tbe direction in which no temporary provision had been made to 
witbatand ]atcrnl pressure ; and tbe coateqnence was, as might naturally he 
expected, that the greater portion of tlicai were blown down one over the 
other, like a pack of cards ; and the whole of them bad snapped their 
sockets. 

Sererml members exprewed ihetr Mlkfaction at Mr. Hemtns having placed 
on reeord thia failore through inattentioa to tbe necesury precautiooi in the 
exemtion, which would prove an useful lesson. 

•* Am ecemmf q/ fA« rensoeef ufo Mill el tko Chl/s, near Cpfrreine.” By 
CoL H. D. Joxua, Freaideat. — Tbe paper waa accompanied by several draw. 
inp explanatory of tbe subject, and detailed the mode adopted for the re- 
tDOTuI of a large mill, tbe height of which, to tbe eaves, was Cb feet, and 
the wails were of proportionate thickneea, being three fevt at the level of 
the ground story. The execution of the works in connection with the 
drainage of Lough Neagh, rendered tbe rciDOval of Ibis mill necetsary, and 
the use of gunpowder vraa considered the most economical means of effect- 
inf this object ; but tbe contiguity of tlie mill lo several houses by the 
roadside rendered it necessary to gusrd apinst accident, by limiting the 
charp of powder. A detailed account was given of the quantity of powder 
osed, tbe mode of applying the cbirgci, and the effect produced, and very 
satisfactorily proved tbe economy of tbe measure. This work was conducted 
under the superinteodeece of Mr. C. S. Ottley, the district engineer for 
Lough Neagh drainage.— The President stated that be bad used goopewder 
with mneb advantap, both as regsrded effect and aconnmy, in the removal 
of Urge boildinp, bnt eapecially in tbe removal of a larp atorebouaa at 
FIusHms. 

Mr. M’lfAHOir stated tbe great advantage of adopting the pUn which 
bad been ao successfully tried in the preunt instance. 

Ur. CLaaa.vDOM described the mode by which the high dock wail had 
beet taiooTad at the site of tbe l>uhUa and DrogberU railway terminaa us 



An ieits-ttrevt, which had been effected esprdiiinnsty ird eeonon<iea1lr, tud 
withnnt the use nf eunpnwdrr. 

Mr. Dkan called tbe alteniion of the Institution to the im-fli.'icnl state of 
the sewerage of Dublin. 



HINTS TO PLVNTERS. 

A cnrrfspop.dent nf the (rarrfesiere* CkrmicU iJys, “ In ramhliiig throneh 
the New Forest, I hair Wen much struck by observing bow much the beauty 
nf natural woodi ilep<>niU upon the open glades,- or intervals bare of lrr»'S, 
which there su frequently nerur. and have often wondered why the land, 
sespe gardener sr> seldom imitates nalire in this rrsiwet. In tha disposition 
of the open and the wmMbd s(H>ts,it may b* observed that nature commonly 
fills op (he vsileyv with wihmI, and teavr-s most of the brows and eminences 
bare, and in an undulstiag country, nothing is more pleasing In the rye thin 
thus tn see the woods rrerping np the hollows and gradually feathering u(f, 
and disjp|>earing as they approach the summits nf the hills, whirh rise bare 
nf trees above them. The landscape gardener altunsi tnvsiiably d<-ev the 
reverse. He commonly plants all the eminences (probably from the notiun 
of making a more crmapicuous show at a distance), leaving bis varant s]uce« 
in the valleys and lower grounds. Dy thu mean* (putting apiieartnee out 
of the question) he subjects his trees to the double disadvantage of a mure 
exposed sit>iation, and a shallower soil ; consequently bis trees grow ineoru- 
parablj slower tWn they would do in tW deeper soil and more sheltered 
siiuatinn nf the lower grounds. Trees differ so much In tbe soil and situa- 
tion suitable to (he different kinds, tliat it is of the utmost conseqoence to 
tbe planter that the ona should be idatHerl to the other; and if planters 
could be iailuced lo look after these things iherosetvei, insteeil nf •'iiinisting 
tiiem to the Burscrymao, one would unt s • often see plantations fi.led with 
•urh worthless trees as beech and tyeeniore. where more valuabie torts, such 
as elm. ash. and ebesnut, would flouriili equally well. AVith this view. I 
have thrown together a few obsenratioos on tbe sorts of trees commonly 
planted. I'be larch would, no doubt, he tl»e most valuable tree that can be 
planted, were it ooi unfortunately tobjeet to that peculiar disease, railed tire 
lieail-rot, which, I believe, it not known to afTcot any other kind of tree. 
After growing vigorously for twenty or more years, tbe heart nf the tree up 
to a considerable height becomes entirely rotten, witheut any sptierent ex- 
ternal decay. The cause of this singular disease ii aa yet unknosru. 1 am 
myoelf inclined to believe that it uaually arises from t«H> great dryoesi in the 
toil. Id Switxerland tbe aaxive babiut of the lareli is in aiiDalioM abound- 
ing in moisture, via., the sides of slaty on d granitic rununtaios; and tbe 
plantations in wbirb.in this kingdom, il teems to fiouriah best, are in similar 
Miuatinns in Scotland and Wales. In England it hu principally been planted 
on dry sandy heaths— a situation which affords the greatest contrast to its 
native habitat, and which the prevalence of the bearl-rot shews to be uncon- 
genial to its nature. In point of beauty little can be utd in favour of tba 
larch; it never forms a liaodsonte mass of foliage; and the spiky outline 
even of the oldest woods alwaye has a poo', unpleasing effect. It must, 
however, be acknowledged that a single (rte of larch often baa an elegant 
appearance. The Scotch fir ia of so hardy a nature that it will flourish iu 
almost any soil or situation. Il is in very bad repute a* a timber tree when 
grown in England, which is a very atngnlar fact, as it ia well known that ibe 
sanse ipecica of pine, when grown in the north of Europe and tbe higblanda 
of Scotl&od pro4loces that rxccUcnt limiter known as tbs red deal, Differeni 
causes are assigned fur this extraordinary difference in tbe timber grown in 
England and grown abroad. Some persona suppoae that tba home and 
foreign grown fir are differeat varieUea of tbe tame species, oae of wbieb 
always produces bard aod tbe other soft wood ; ionM suppoae tbat Ibe colder 
climate and slower growth of the Baltic timber is the cunae of its soperiority; 
and any one who will taka the tiouble of counting the number of annual 
rings in Baltic limber must see that its growth is ia general excessively 
slow; others cuoaider that age alone is wanting to render the timber good, 
and that if w« were to allow English grown fir to attain tba age of one or 
two centuries, as it the cate with the Baltic grown, our tirnber would be 
equally valuable. That Raglisb fir timber doea improve at ibe treet grow 
older, il a fact well known to timber merchants ; and 1 can instance the roof 
of tha boose in which I am now writing, which was framed of Engiith fir, of 
very Urge scantling, about forty years ago, aod which to all appearance ia 
now as sound as Ibe day it waa put up. It must also be observed that tbe 
Eoglisb fir is commonly cut down of small dimensions, and full of sap wood, 
while moat of the sap wood is cut away from tbe Bailie balks before we get 
tltem. But there ia atlU one point, which I have never aeen noticed, which, 
perhaps, may go far to account for tbe difference of quality. ! mean the 
season in which tbe timber is felled. It has never yet ^en ascertained that 
resinous trees ought to be felled io winter, as is tbe universal practice in 
Boglaod, and il is not nahkely that the reaioout juices with which fire abound 
in summer may teed to increase tbe durability of tbe timber felled iu that 
seaaon. I would strongly impress oo those who have tbe opportunity, bow 
desirable it would be to iaslitote cxperimenla on this point. It is slated, oa 
what appears to be good authority, tbat both in Norway and the rest of tba 
north of Europe fir trees are always felled in summer. In Switxerland, aa in 
England, tbe timber of tbe Scotch fir U reckoned of very little value. As aa 
ornamental tree the Scotch fir it gone moeb out of fashion, yet when allowed 
to attaio a lufikienl age ila rounded lop aod red-coloured bark and contorted 
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linib« prodoc« « |r«nd ind pirtorctquf fffect in the )eivda<^pe which teereeljr 
Mjr kind of tree oui aurpen. The apruce fir deiighu in e light aoil end ■ 
rtrj moist siteetion. In aueb aituetions, when not crowded bj other trcea. 
ao ta to beee plcntf of light, it forma e heeatifnl meas of thick fuliege, 
towering to e greet height. It is quite uielesa to plant it in ttry dry. abaU 
low, or rocky soils. 1 have seen young spiuce firs floariahing ia stiff clay, 
though I brlieve ultimately aurb aoila do nut suit it. It often deccirea the 
planter by growing vigorously for 15 or 20 yeara. and afterwards becoming 
aiuDted, eihibiting nothing hut a few ragged lesvea on the enda of the 
liraacbea, being then one of the moat anaightly olgeeta in nature. It is ain« 
gular that a native of Norway ahould aeem in uur climate not patient of 
Wind or froat. It affords a soft wuod. uieful for many purposes, hot always 
very full of knots, unless it has cither been teverely pruned, or growo in 
s'sch rioae woods as to lose its side hrauebes hy natural prorcta of d^y from 
want of light. The silver fir flourUbei in stiff wet elaya, sod throws up its 
tall head quite perpendicularly, even in the most exposed aitnitiona, appa* 
ready uninjured by the utmoat fury of the wind. It is a tree which the 
landscape painter never thinka of introducing in a picture ; yet it la not with* 
out a peculiar beauty of its own, and often produrea a grand effect, either in 
the stiff formal avenue, or when seen towering above other treea. Its tim* 
her is muck like that of the apruce fir. but of rather better quality.** 



OBITVAItY. 

MR. HARVEY I.ONSDALE ELMES. 
ft ia scarcely surprising that the death of klr. Harvey Lonadale Elmea 
should have pr^ue^ such a atrong feeling of regret, as has been manifested 
at Liverpool by so many of its ]ca<ling men, fnr the death of a man of gruiua 
io the early prime of life la well calculated to awaken sympathy, sad roost 
in a town adorned by aoble monuments of his taate, io bit devotion to 
which he hastened the progress of disease and death. Our readera will 
think that auch an artist deverves at our bands a more lengthened notice 
than he has yet received, for there ia always a sentiment of persimal interest, 
which atiaetiM to the career of one ao young in life, and ao rich in endow, 
raents. Harvey Lonsdale Elroes was born in 1813, we believe in London, 
and was the son of James BImet, Eiq., the surveyor of the Port of Londoo, 
and himself distinguished as a large contributor to architectural literatare. 
With him heiraa brought up, and the natural abilities be early showed were 
fostered by association with the many men of genius with whom his father 
was intimate, or in eonnexina. Young Mr. Biraes’s talents were decidedly 
of an artistic tendency, but chiefiy directed towards arebiterture and rauiic, 
ind be showed a peculiar delicacy of mind, stimulated perhaps by dekeary 
of pbysietl organixalion. HU seal was ardent, and his powers of application 
great, while his love of fame gave him the stimulus for great exertioa. With 
inch qoaliftcatiODS Mr. Elmes began under bU father's cure his arebitcctural 
studies, which he afterwards pursued under Mr. Eiger of Bedford, and Mr. 1 
)!. E. Goodridge of Bath. He was likewise employed by Mr. John Eiger, a | 
builder in London, until be acquired the charge of works of hit owe.— In > 
1636 or 1637. when Mr. Elmes «ss in his tweiiiy.fourth year, the Liverpool ; 
Committee advertised for designs for St. George's Hall, which was iheo in. | 
tended to he a separate building. The adverliiement was put into Mr. | 
Elmes’i hands by a friend, as being worthy of iiis notice, and be took it to 
the late Haydon. one of the earliest friends of hit youth, to ask his advice 
whether be should compete, at Hayduo knew many persons at Uverpool, ' 
having received commissioat for pictures from the Blind School and other 
institutions. ** By ail means, my dear boy,** said Haydoo ; '*they are noble 
fellows at Liverpooi. Send in a design, and mind, let it combine grandeur 
with ainpUeity. None of your broken. up and frittered abortions, Imt some* 
thing grand.** Following this exbortalion Mr. Elmes set to work, and when 
he had mnde his fint sketch, took it to a friend's house, where a trifting , 
incidcot gave him the augury of success, for a little hoy looking at the draw, 
tag wry gravely, threw it down, saying emphatically, “ Very good, very i 
good, indeed t it’s worth five bandred pounds.** When the design was scot ' 
in. it was aucceeiful against eighty.five competitors, ami Mr. Elmes received 
the premium of five huudred pounds. Afterwards he carried off in other 
competitions the premiums for the Assize Courts at Liverpool, and fur the 
Collegiate lostitiiUon there. He was likewise the winner ia a competition 
for the Assize Courts and St. George’s Hall eoiuhined. These several vtc> 
toriea gave Mr. Elmes the prestige of a reputatioo, which his own attsin. 
roents were calculated to support. Entered upon a new career, be now de. 
voted himself zealously to carry out in detail the several deaigna on which 
be was eitgsged. and his professional hntinesa greatly increased, lie oh- 
tained the prize for the County Lunatic Asylum, at West Derby, in Lan- 
cashire, and was rmploye<l in erecting mansions for Mr. George Hail Law. 
rrnec, late Mayor of Liverpool, for Mr. Hardman Earle, and Mr. Hugh 
IJnrnby. 

Thcee labours, borne by a weak frame, at length brought their own end. 
In the early part of last summer Mr. Elroes showed such strong aymptnm* 
of consumirtion that change of climate tiecame necessary. Mr wished to gn 
to Italy to study the nmnuraenu of bit art in that country, hut hu beslth 
was so much shaken that Ur. Chambers urged him to go immediately to t< e 
West Indies, and travel from Island to island. Before be left he made 



rrang ementa with Mr. Corkerrlt to superintend the arebltectoral detail of 
St. George’s Hall, for which be bad finished the whole of the plan*. 

In 1841 Mr. Elmes had married the daughter of C. D. W. Terry, Eaq., 
and accompanied by that lady he kI out on that journey from which be was 
nevrr to return, fnr he died at Spanish Town, Jamaica, on the 26th of Nu. 
vember last, aged 34. leaving one child. 

Thus he was cut off in the prime of his life, and when only hegioning to 
en}oy the bonoun and rewsrdi due to his eirriioa*. When Prince APrert 
mued LiverponI, he was so delighted wiili St. George's llsil that he sent a 
gold medal to Mr. Elmes, and tlie arcluiert tmly anaiird U»e mcnpletion of 
bit work to receive plaudits on every hand. As it b, thuee honours mo*t be 
paid to his tomb t and indeed the Town Council of Uverpool on the annoonre- 
meat of hia death, gave a public expression of their strong feeJiogs of regret 
for what they felt lu be a heavy low. 



U8T OF NEW FATBNTS. 

oaAirr«D in bngland raoM Daounnaa 30, to Jandabt 20, 1848. 
Sis MettiAs aUoit*d/or Rtrcimtnt, smfsas o/Aenrsre ezprrssed. 



TtvcHoas BsneorV. of Stoke Mewinrton. Middlesex, and Reuben PbllUps, of lillagtoo, 
kllddleers, cisenlat. tot Inprovrae^u Id tbe treating or waDufaciure of gulta pcrcha, 
or enr uf iha vartekaa eTraouichoao.''— ViUed UecensWrdU. 

Fells Edwards Pratt, of Feoion Polterlea. Stafford, eartbenwurr manufartuftr, far 
** InprueesMoU to maoufaeturlav articles coaposod of esnheaursrc or china.*'— -Doc. 

Mary Jenblna, of AtUHi. Wsrwirk, widow, for ** Irnpeoeensents la the aMoutaciure of 
pins, hoom, eyva. and other Ustrnlnes.**— I>ee. 3i. 

• Edward Homphrys, of M''IUad.street, Sorrey, englneor, for ** certain t«ipeeertncn*a 
In steam mglDM, and la engines or apparatus foe raising, eahaostiag, aod fordag llqotds ** 

< — JsDtMry i. 

WIlUam Froode. of f>«rlinglo«, Devon, rivli engineer, foe ** Issproe v eats to tko 
I TsIees used In ctoalng tha ittbes of atmoapbrrlr railways." — Jannsry k. 

Read HolMay, ol Hudderadeld, manurncluruif chemist, for " loproTtSDeata In lewpa.' 

I — JsnnsryX. 

Charles D* BerrM, of Arthnr strvst west, diy, eoftooer, for ** tnproevmrBU In car. 

: rtages used on raitursys."— Jsnusry A. 

I AIrsandKr Boherseon Arrotl, manager of the Unkm-placv fllass Works. St. Uslsas. 

Lancaster, for *' ]mprovpini>itts in manuracturtog coenwon salt."— Jaonary &. 

I Charlrs Lanbevt, of Two-Mlle Hill, St. Oeorge’a, near Briatol, pen>mak«T. fdr **ctv> 

I tain Improerasents la macfalocry for making nails Jaanary A. 

Jiislab George Jennings, of Great ChsHoite.ttreet, BlarkfViart-mad, for ** Inpra**. 
Dieiita In cocks or laps fur drawing off llquM* and gases." — January k. 

George Bell, of the city of Dublin, merdiaal. for "certain Inpraeesnenta ta tbe sr- 
rangemeiil of wheels amt axles (or steam and other rarrlagca, whSrh facilitate travelling 
on railways and common riHula, parts of which ttnproTecnmts are appUcuMe to other Bta. 
etunrry."— January 7 

James Montgomery, of 9alleb'iry.aireet, Middlaaex. for "ceeiain Impmeemenrs lu 

K aiiofoeief sno other slmtlar ttager-keyed Instrumsnu." (Being a eotamuBiraUoa } — 
iDiiary II. 

Alfred Augustus de Reginald Ifeiy, of So. II. Cannon.row, Wealmlrtster, and Jowph 
Rmmett Norsou, of daint Mary-le-htraml-pWe, Kent-road, ffutT.-y, wltte.iuerrhanU lor 
*' certain Imprownsents In houles or vpss et a foe rontaiiung Uqolds, and In the mode of 
nad muchlnery or apparaiws for n ling and oiofpliig the same."— January 11. 

Gaidnsr Stow, late of KIng.etrvet, Chenpaide, but now of New Vork, geeitlewsan, for 
«' liaproeententa to aaparaius (ur prapeltlnc itatpa and other veeaeU.** — January i 1. 

William Therold, of Norwich, engtofer, for " Improremeists la turn-tables." — Jafloary 

IS. 

Robert Wiliam, M.A . Greenock, for " Improeements In certain kioda of rotsiopy en. 
flaeo worked by steatn or oibcv ctaetle Suids. part of which InprawmenU are appUtahle 
to roUtory engtoes worksd by water, or by tbe srtad | also, aa iraprovvmstit la safety* 
valves for siesm boUers." — Jaauary Id. 

Sydney Edwards klorse, of Ampioe-place. Gray's.ian*raad. for " tnprovenuata la the 
Bsoafaeinre of plates or surfaces for printing or emlxnalng."— Jaanary 19. 

Begjaiulo Mitchell, of Huntiogdouabl'e. fanaer, for " laprovemenU la tbs aaaufac- 
tnra of manure."— Jaauary 19. 

Robert Heath, of Heathfield. Menebeetar, geatlrmea. for "certain Improeeasents la 
the metbod of applying end working ftlcUon braieee ta eaglDes and catrle^ps <ined npon 
railways.*'— January in. 

Job Culler, of 9|)erk Brook, Birmingham, rlvfl engtaeer, for "certain Improesmersts 
la welded Iron pipve or lubes to be used ae the Sues of steam botlera."— January IS. 

John Gilmore. UenteoBat in the Royal Navy, for " certain laspreveaDcau la vnatllat- 
tag ebipa and oUwr voaacU."— Jaauary 17. 

Charlee Crane, af Atrst/ord. Fsara, manufacturlag cbetalst. and James ThotnaaJu Ulan, 
of the same piece, ana'ntral rbeanisl. for " lia|iroeratents la the nssn«*^xcture o lertvln 
adds and •alls, ukI a new apiwratua appBcable to the ssU improesmesiw."— Jaastary IS . 
Four moalhs. 

baiBuel Caaliffe Lisle', of Maaniaghim Hall, In 'be parish of Bradford, eaq.. frr " Ins* 
proTemeota In stuyiping railway tr.<lns and other carriagva, and generally wbaru a UlUng 
power or pressure is irquirrd."— January 10. 

John Hlrknan. of Hltmlngham. for " Imrroretnenta In tbe meana of eonstroctlag and 
rnnnrs-tlaf isafte i f bedste*d«. enuebsx, and other srtU-les of furnltur- 1 « which sueb Im* 

; prowusenia may be appilcaldr. and alou la ihr iwrsns of atlacbing kaobe or baodsee to 
I dtawvrs, doors, and oUiet |mtia a| fomiiurv "—Jaauary 18. 

WlllUm Nrwtwn. of I'hxiicrry.txne, Mlddlraet, cfvll eaglaeer. foe " lm|irow«asnls 
la tbe maoufsetnrs of sugar from tbe cane." (Being a eommuakatloa.) — January IB. 

John Frederic Baiesnan, of Msisrhester. for " crrtala Imprassaisota la rateaa or phiga 
foe the paaasge of waut or oibar dulds."— January lit. 

Thomas R^ri Sewell, of Carrington, hi the pariah of Basford, Nottingham, ebemlit, 
I fwf " Imptovrmetiis In preparing I fur."— Jaauary IB. 

I Joseph Clinton Robertsixi, of 164. Fleei-aiicet, Loorton. dell eagtaerr, for " certain 
' Imrwwvmenia In ihr waanfsclureof testdefa'wlca. stuffs, and l.murs, and of certain new 
products obtalaed by the aid o< such ImprorrtaraU.’* (A cwmwnnlcatlun.)— January Iv. 
I John Dunrso, of Brentwood, Ksses, gvotleuian, for " certain lotproevma a to Io taaalag 
of kldrs."— January 30. 
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CANDIDUS'S NOTE-BOOK 
FASCICULUS LXXI.X. 



•• I mavt h«rt 

M tRTf* I ebirtcr (ke wtp'lt, 

T0 *<UHr no wtiooi I 

I. Therv t« rea«on for roncludin^ thut the peripteral templea of 

the Greekii were en pUnned rather fur the aake of architectural 
di«nitf and effect, than, aa it trenerally «up|K>«ed, for that of 
any particular convenience or advanta^fe. The cella ittelf heiit|t( 
narrow, colunnaden aionir iU tidea aerved to irive greater importance 
to the edifice by enUrgitig it« entire hulk, il« endt or fronta beini; 
increased from tetraatyle to hexaatyle, or fnim hexastyle to 
nctaatvle, if the lateral ctdonnadea conaiKted of only a tingle range 
(iff pUlarx; or if the columniatiuti was of the kind called dipteral, 
increaaitig the width of the fronta by four more column* beneath 
their pedimenta ; thua, a cella. with a tetraatyle in front of it, would 
acquire an nctaatvle portico, by having dipteral colonnade* erected 
ailing tlM iudea. Thu laat-mentioned mode (the dinteraH certainly 
dne* provide a greater aheltered>in apace on tne ainea of the 
edifice; still, hardly sufficient for any real use of it aa an umbula- 
ti»ry — at least, not for a numlier of persons. Such purjiose waa far 
lietter accomplished by the ptfudo^ipteral plan, in which the 
middle row of columns, or those between the external ones and the 
walla of the cella, were omitted, whereby a clear siiace was ob- 
tained equal to the width of two interrolumns and one column. 
Yet, if much was thereby gained in point of convenience, not a 
tittle was lust in regard to effect and richness of charac^ter; and 
the body of the temple showed aa a comparatively diminutive 
structure, standing within an open though covered colonnaded 
incb»sure. As to the single peripteral, its colonnades must have 
been more for show than for real service, since they were very ill- 
calculated for accommodating a multitude of persons. Even in 
the Parthenon, the clear space between the external columns and t 
the walla of the cella was not more than six feet wide; consequently [ 
a mere passage, rather than either an ambulatory or a shelter for a j 
Large concourse of people. ' 

II. With regard to the Parthenon, a most extraordinary error | 
oorurs in the English edition of (iailbabaud’s ** Ancient and Mo- | 
dern Architecture" (second series), it being there stated that its 
length, men-ured on the top of the steps, is 1 1 i feet, its width 
il feet according to w hich, the area of the building is not above 
mt-fourtk of what all other accounts make it, fur they make it 
both twice as long and twice aswide! To puxxle us the more, there 
is a foot-note calling pHrlicular attention to those measurement*, 
from which it would *eem that pain* had been taken to insure 
more than usual acciinicy, they lieing there said to l»e ujKin the au- | 
thority of a ** recent" — and therefore, it is to be presumed, a more I 
PArrect — measurement by Mr. Travers. Vet, no notice U taken of j 
the enormous di>«renancy between them and the usually-reported 
dimensions, nr of the e»jual discrepancy from the plan and its ! 
scale given in the work itself. The scale being in metre*— to > 
which one in English feet should have been added to the plates in 
the English edition — the contradiction lietween the text and en- 
graving is not so immediately obvious as it would else be ; but, on 
applying compasse* and calculation, we find the length to be 
O metre* and the breadth 51, which converted into English mea- 
sure, give and lOI feel rc^ctively, or double what is stated 
in the text! Had either the English writer or editor compared 
the description and plan together, their total want of agreement 
unist have beendiacovered, which done, Mr. Travers's measurement* 
would perhaps have been discarded aa auite untenable. Some a* 
strange or even stranger mistake penilexes ua a little further on, 
where we are told that the external columns are three feet in dia- 
meter (or only half what thev are usually stated, vis., six feet and a 
fr*ction),yet Ihiri^-four fttt your incfics high, which would maketheir 
h^ht between eleven and twelve diameters ! and how such ex- 
traordinary proportion* could have escaped notice when the proof 
was read over U Incomprehensible. Neither does error terminate 
there, since, besicles the palpable contradiction in regard to the 
diameter and height assi^ed to the eolumna, the latter measure- 
ment and that of the entablature ( 10 * 10 '^ renders the entire height 
(ff the order 45 feet ; which, though in itaelf it may be correct, is 
riuigethor irreconeileable with the width of the front being only 
41 feet, or little more than a square in height,— the proportions 
not of an oetastyle but a tetrastyle, and such as it is impoaauble to 
give to the former. Here, then, we have a pretty complication of 
blunders, and those of the most serious kind, in a publicstiou 
which ought to be scrupulously accurate in regard to the measure- 
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mentf which It gives of buildings. There is what looks like suf- 
ficient pledge for editorial responsibility and carefulness, the title- 
page assuring us that “the translations are revis^ by F. 
.\rundaJe and T. L. Donaldson, Prof, .\rcli., Cuiv. CoU., London;" 
therefore, to those gentlemen may be left the ta*k of acoounting 
for or explaining sway the egregious mistakes here pointed out, and 
which compromise the credit and character of the work to such 
degree as to demand correction— if in no other way, by cancelling 
the pages where they occur. Nut the least awkward part of thii 
matter is, a detection of the kind naturally excites mistrust as tu 
other articles, where mistakes either of a similar or different kind 
may havees 4 *aped the English rrrtaor*. In that very article on the 
Fariheiion, one paragraph that ought to have been omitted, was 
unluckily sufferi^ to remain — namely, that which sa)*s: “We 
give with this notice a splendid specimen of polychromatic archi- 
tecture of the i^arthenon, being a perspective view of the eiitabla- 
ture and capital*, restored with the utmost care by Mr. Travers, 
from traces which be discovered in the monument itself." There 
is, however, no such plate in the work— at leairt, not in the English 
edition, although it would have been particularly acceptable, and 
far more valuable than all those of such unarchitectural subject* 
aa Cromlechs and Celtic monument*, put together. Of tAcm. two or 
three specimen* at the utmost would have sufficed : still better 
wuuld it have been had they been excluded altogether from a work 
which, were it to he extended to a hundred volumes, could not po»- 
sibly illustrate all that is worthy of notice in “ Ancient and 
.Modern Architecture." 

III. It is not only with regard to the notion of Blnre's fis 7 ade tn 
the Palace being a copy of that of C'aserta, that .Mr. 9harp and 
myself differ materiallv. my opinion of Etmes's “ History of Archi- 
tecture in (irest Britain" being so very dissiniilar from his, that I 
think the £lditor ha* very great rea* 4 >n to complain of such a care- 
lessly-executed and inaccurate performance being pasaed-off u|X>n 
him under the responsibility of Mr. Elmes’s name. H'hile there is a 
great deal of mere garrulous filling-upanecdote,quiteout of place in 
an historic outline, and out nf all proportion to the brevity and 
rapidity of the record itself, there are not a few omissions, and 
some of them truly unaccountable ones. Both Kent and ht* 
patron, the Earl or Burlington, may be said tu be passed over in 
silence, since they obtain no further notice than the complimentary 
mention of their names as “two accomplished architects of tlie 
Anglo-Palladian school," without a syllable about any of their 
works — either the “ Holkham" of the one, or the “ Chiswick" of 
\ the other. The name of Holkham," indeed — and it is the name 
only— occurs elsewhere, but wrorrgly, for the credit of that palatial 
I mansion is taken from Kent, and assigned to Brettingham, who 
I merely published the designs of it, with his own name on the title- 
page. It would seem, then, that “accomplished" architect* as 
they were, Kent and Burlini^on are not entitled to figure at all 
in a history which brings forward such a mere nobody as John 
Venn. Neither is any mention made of Carr, of York, although 
he was of considerable repute in his day, and erected many im- 
ortant mansions and other structures in the uurtbern counties, 
larrison, of Chester, too, is similarly paseed over without being 
so much aa named ; and to him may, among others, be added 
Porden. Besides umiasionB of that kind, there is, with just here 
and th(^ an exception, the general and pervading omiaaiun of all 
attempt at satisfactory critical eetimate of the arohiteote and 
buildings that are recorded. So little real eiibetanoe is there in it, 
that Mr. Elmes's “ History" amounts to very little more than a 
dr)' <»taliq(;ue of names. M'hat is worse, it is not trust-w«rrthy : 
on the conlrar)’, is »o full of obvious mistakes aa to excite general 
mistrunt, for nothing is to be depended upon it which the reader 
cannot verify for himself. The Royal Exchange at Dublin, which 
“even’body knows tu be by Cooley, whose talent and taste are very 
happily displayed in it, is erroneously attributed to Chambers. 
Gamiun is misnamed, for he i* called instead of James,— 

a mistake, perhaps, of no very great moment, but which, imming 
along with so many others, evmcea the writer's habitual carelese- 
nese. It would, too, have been as well to have stated, that a 
“ Life* of Gandon — such as it is, waa published about a twelvemonth 
ago. Connected with Gundun, there is another mistake, for 
after he had been spoken of as having edited the two last volumes 
of the “ Vitruvius Uritannicus” (vix., the 4th and 5th), we are told 
that Colin Caniubell published his useful work, the ^Vitruvius 
Britannicus,' in /our eanMcittive volumes, between the yean 1715 
and 1771" — therefore, the last of them about forty yeen after his 
death— “ to which, VVoolf and Gandon rsspeefliWy added supple- 
mentary volumes of equal skill and correctoeea." This is au 
ambiguously w'orded, that it seems to say, each of the two Utter 
editors separately added mure than a volume to the original work, 
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iriiiteftd uf brin^in^ out c^mjointlv two utlo^r volumes to arrumpany 
the three that had been published by (’aniphell. AVIien he n’a.t 
metitioiiintf- that culiection uf deM^nis Mr- Elmes nibrht well 
have o!n<erved, tliat it i* by n<» meaitn ko I’omplete aa it ou^lit tu 
have l>een ; fur while it in made to contain ^eveialverydull ariduii- 
interestinjT Hubjecta, others are omitted which are cither of con* 
Hiderable celebrity or merit,— auch aa L4»rd Riirlin^rton’s Ca^tinn, 
at Chiawirk (aince altered by >Vyatt), and St. Ge<*rgc“a, Bbwma- 
burj'. 

!»'. In apeakimr of >Vyatl a I’anthccm — of which frreatly, if not 
extravagantly, admiral htrnrtiire, it ia c<|ubUv matter of surpriae 
and rejfret that no enjrravinps were ^iven. either in Gandon’* last 
volume of the •‘\'itruviu«,*’c»r in the aubsc^juent work bv lUchardpon, 
— Mr. Elmes sadly neglects his tiropcr duty as an architectural hi** 
tortaiL, to ifosaip very provokin^Iv about Lunardi'a bolliKm, in-steml of 
tmterinir into any dp»cripti*ui uf the edifice ilsidf, which he merely * 
calls o “fine work," without particularizing anv uf its Injautien 
and merits. The onlv part of it on which he makes any remarks, | 
is that w hich least of nil required notice — namely, the front ; it 
still remaininK pretty nearly what it was at first. He speaks, 
however, of the p«irtico ns having f>een of the Ionic order; and if 
!w». the Doric one, which existed liefiire the huiidinir was converted 
into a luuaar, cannot have been that which Mr. Klmes alludes to, 
although he does not say an much. In what i» said of that Tnuit, 
Uie term “ winga" in not very correctly applied, the whok? of it 
forming only » single u'eneral mass, without such subdivision into 
distinct collateral mass<*s as pn>perly answer to the denumiiiiitiou 
uf wingH,“ which Mr. Klnies elsewhere npiilii>s equally vaguely, 
iui when noticing the “ Trinity House," and the “ Society of .\rts" ni I 
the Adelphi. Another instance of his iiulcfiniteness in what 
ought to be explicit technical phraoeoloiry, is his verv' untechnical | 
mode of describing a recessed p«jrlko or btggia. calling it twme- 
times an “inverse" portico, sometimes a “ retnu'esseil" one, or by 
some other more fantastical than intclli^ble epithet. 

\ . The admiration pnifi^sei! for w hat is Suaiie‘» happiest piece of j 
conqHMition has not extended itself beyond words. We may say 
4>f it laudiiturrt aigrt^ aiiice no tuie has testifitsl bis estimation uf , 
it by borrowing an idea fnmi it, notwithstanding that similar 
striking effect and picturesque expressitm might be obtairieil 
without falling into direct imitation. Nay, Mr. EIiiicm would 
make out ihiane himself t4i have been there only an imitator, — at 
least, to have “ had in hi« mind the semicircular porticos of the 
tninsepts of St. Paurs," as if, without them, the idea would not 
have emanated, as no doubt it immediately did, from his 
studies of tlie Temple at Tividi, whose order — an equally beautiful 
and peculiar example of the Corinthian, that had previously been 
igiiore<l bv all modern architect* and all the systemati»*ers of 
the Five (Irders, — was adopted bv him at tlie Bank os a derided 
novidty, with unimpeachnble cfnssicul autlmrity for it. Still, 
though he adopted it, even Soane himself d«H?s ]u»t appear to Itave 
Comprehended its character, for it is only at that angle of the 
IhuiK that he has exhibited it entire, having in the <»ther parts of 
the building employcil the columns tmly, without the entablature 
which helungti to them, not only in conformity with the original 
example, hut in conformity with the luwK of (esthetic design. Hy 
«u]>prcssing — a* if such change wa* of no montent at all — the rich j 
embcwwed frieze, which is absolutely necessary for keeping up i 
harmony and |>erfert agreement in the eimrmtir uf the order, he 1 
converted the entablature rdtogeiher inti* one winch contrasts { 
rather than at uU agrees with the columns themselves. Their j 
iluted sliai'ts become tint rich, imd their cajdtals look too heavy, | 
in cuinparisun with the emasculated entahluturc. 'Fhe energ}’ of 
expression, as well as the degriu* of decoration assumed fur the 
columns, stops short with them, irjsle.sd of iKung carried on con- 
sistentlv, and extended to the horizontal division of the order, 
where, if anything, increase rather than diminution of decoration 
i« requisite, since <itherwise, a most disagreenhle faltiiig-off takes 
place; omp/e-m i/n»/r7«i, — u/ynts CJrit. If decoration is to he 

moderated at all, it sliould at least be done enns'istently, and so as 
not to throw one part out uf keeping witli iinoilicr ; the doing 
which — and it i* by no means uncommon — betrays either down* 
right ignorance, or wilful and most unpardonable disregard uf l>oth 
preceilent and principle. ^V' liat is not least of all extraurdiunry 
IS that those who are gifted withsucli very microscopic vision astohe 
struck by the profile of a mere moulding in a cornice, or some 
eijualiy minute detail, take no notice of such wholesale omiasitm* as 
the suppression uf sculptaro oii a frieze amounts to. In some por- 
tions of the Batik the tripze is not, indeed, left entirely blank, it 
l»eing ornamented with a Vitruviaii fret; which, however, haa a 
t.xme and inetpid look in cumpariaun with the huldnes* of the 
capital*. If deviation from the original there was tu be at all, it 



^ would not have been ami*a, perhaps, to increase the comice, and 
I also give it wimething of richness ; thereby rendering the entabla- 
I ture eiiuivalcnt in force of expreasion to that of the columns. 

! \’I. With regard to that particular feature in the architecture 

of the Hank which ha* given rite to the jireceding remark.*, it 
I has obtained more of nrnfessed admiration for its striking effect 
than of inquiry into tne cause of tli.xt effect. For such inquir}*, 
{perhaps, there I* no great need : heca'ise no one who has any eye 
at all for the pirtureM|iie in architecture, can beat a lo*s tu deter* 
mine in what the peculiar piquancy of that cumpoflitiou coniusts. 
i^till, it is nece«iuiry that its merits, in that reiqiect, should be dis- 
tinctly pointed out, if only in order to force such earnest attention 
to them as might lead to umilnr happy result* in composition. 
Precisely the same columns are used in other ]mrts of the build- 
ings, yet nowhere with anything at all nppruarhing the same 
effect; and why? bocause here the C4>m]Hiaition is such as to he 
unusually productive of those “ umdriif*" which give life and 
spirit to architecture — namely, vigorous cAiatn>-*c«ro, play of per- 
spective, and rirhufM! of ciimhinatiim. There is not merely 
light and shade in a greater than tirdinary degree, but variety 4>f 
it— ileepening ahadows and brilliantly-touched lights w hen the sun 
begins to Rtriae uj*on that angle of the building. Of perspective n| - 
pearance, also, there is great variety, owing to theajiparent changes 
of position between the external columns and the inner ones, and 
uIm) to the contrasted dis|H>»itiori of them, the former being upon a 
curved line, the latter on a straight one. There is also another 
oint of contrast between them which is equally judicious ami 
appy, the outer coJumn* being Huted and the others plain. This, 
w hile it luldsto the varietv of the com|Muiition, prevents confusion ; 
and such is the value of the two inner coIuiiiuh, that without 
them the whole would he many degrees less admirable. They are, 
besides, both motived by and serve to warrant the mode in which 
the attic is carried acmss the loggia in a straight line. The only 
exceptionable thing is the door, or rather the apiieamnce of dtmr, 
when there can l»e no entrance from without, ami where therefore 
a window or w indow-dimr — even had that also been only in ap- 
pearance — would have lieen less uf an impropriety. But a statue 
of some H>rt, sutficiently important lu size, would not only have 
been an interesting object of itself, hut have d«>ue away with all 
necessity for apfiearance of accesw into the loggia, since the latter 
would ill such case have had an ostensible pur^Kme os a piece uf 
decumtion. 

^ II. M e get architectural criticism — as far as we do gel any of 
it at all — merely hy a nioiithful of it at a time. M'liut prufeases 
tu he such is seldom more than u single condensed opinion expressetl 
in the tump, wrapned up {>crhaps in a mass of cumbersome verbiage, 
nr else enunciated in a tone of oracular decisiveness, intended to 
awe into silence and stifie inquiry and dLscussiou. Even Horace 
\V‘alpoIe'« critical verdicts, alWit they were sometinu** turned 
epigrammatically enough, were both flimsy and unjust, shallow and 
superficial. ^\'lia( he says uf the campanile uf George’s, 
Bhmmsbury, amounts to a mere sneer, and convicts him withal 
of being quite obtuse to picturesque effect in composition, and 
other nrchitei'tural merits. As to Gothic architecture, Horace 
disqualified himself forgetting up a* a judge uf that by hU own 
precious Straw berry Hill, which would have absolutely horrified 
him had he posibt^ssisl the slightest feeling whatever for that style. 
Vet, even >j|e as it is, Strawberry Hill has been deliliemtely 
praiseil by another discerning critic and writer on architecture, 
who says that the connoisseur would there find “all that is fas- 
cinating in the Guthick style." .\11 that iafaMunating with a ven- 
geance ! ^\'e^e it powsible to conceive that Dallawny was there 

merely joking, we could account for such jiraise as being con- 
demnatory inmy ; but he seems to have been quite serious, and 
must Hccurdingfy have been exceedingly stupid also. In what its 
fascinatioiie consist he does not say, although if any such merits 
there were, it liehovetl a critic to point them out, and to do so in 
.such manner as so fix attention upon them. I'he comfort Is, we 
lose very l.tlle by Daliaway's confining himself to only very 
hurried and superficial remarks on modern KngUsh buildings and 
architects, since what he does way, indicates but very mediocre 
critical talent and taste. ^Vhat sort uf an architi*ctural critic 
Allan Cunningham was, — how well qualified to undertake the 
“ Lives of British Andiitects," — may be judged from the censure he 
passes upon the large open arches and liqtgias above them in the 
river facade of Somerset Place, — the most striking feature^ or 
rather the only striking one*, in that composition. In a fit of 
hypercriticism, Allan affects to be shocked at those very picturesque 
parts of the *tructur«, as being quite contrary to all architectural 
principle and propriety, be asserting that the columns over the 
void uf the arch produce “ an appearance of insecurity that is al- 
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to^tlipr intolerable which ia as much as to mv, that instead of 
su^jfpstinjf the idea of Htreii^li and perfect security, the arch 
looks unei]ual to the due support of the columns. Neverthele«s, 
it is certain that those arches are capable of safely bearing the 
weight of the cohimns, and can also safely bear the weight of 
what is much heavier still— namely, Allan’s own leaden criticism. 

VIII. V'ery great pity is it that St. Martin's Church stands just 
where it does, hecanse it was in consequence allowed to interfere ^ 
very injuriously both with the National Galler\' and Trafalgar ■ 
Square. Owing to its being olaitinately insisted upon as a fine fuo 
non, that the portico of the church sh(»uld he exposed to view from 
l’ali«Mall-EaRt, the front of the Gallcr)’ was obliged to be set fur- 
ther hack than it otherwise needed to he, and the site of the 
building — at best a very cranjped-up c»ne in its rear— consider- i 
ably reduced in depth: in some parts, to little more than half. 
Hence, the interior of the structure does not at all realise 
the pr<»mise made by its extent of facade. Admitted it must be, 
that the architect did not economise what spare he had so well us 
he might have done; still, that docs not excuse those whose 
capricious whims thruid dithculties upon him where, without such | 
addition of them, there were many to contend with. — On the other 
hand, as regards the “S<|uare," Us symmetry* and rectaiigularity 
have Iveen sacrifeed for the sake of keeping its east side in u line 
with the pirtico of St. Martin'is which would still have shown j 
itself, even had it not been made to come actually into that corner | 
of it. After all, does the church display itself to such advantage, 
as to reconcile us to the inconveniences and deformities which it 
has been allowed to give rise to? The reply will be: ** Hardly." 
Thrown open to view from such a distance as it now is, that por- 
tico U not so impfKJtdvely striking us it formerly was. As it stood 
oripnally, the situation seemed altogether unworthy of it, owing 
to Its being much tiwi crmfirietl, and to the meanness of the houses 
hudilled- up round the church — a species of contrast more pictu- 
reaque than becoming or agreeable. Nevertheless, os it was then 
seen, the pirtiro showed >m|Hi8ingly ; and all the more so;, because 
the view was confined nearlr to that — the steeple not being seen 
urileiw it was directly hMike«l up to ; whereas now, as seen ^rom a 
distance, the entire atnicture, that is, both portico and steeple— 
the latter of tfiem anything but a graceful and well-composed 
i»bjert of its kind — are seen together ; owing to which, the portico 
loses considerably, and the classical character that would else stamp 
it, when beheld at such a distance that only its exterior or columns ■ 
are vij*lble, is greatly interfered with, if not alto^Uhcr forfeited, ^ 
by the uncouth appendage which rises up immediately behind it. 
By no means is the view of the jiortico from Pall- Mall- East a pre- 
posaewaing one. — Trafalgar S<piare itself falls ver)' far short of 
what was only reasonable expectation for it. Strange perversity 
of judgment, bungling, and aisregard of architectural nisposition 
luve been allowed to manifest themselves in it. Although the 
area itself seems to have been expressly planned for the reception 
of the Nelson monmnent. the column is, after all, not placed 
within it, hut ia pushed just out of it. The only aastgimhle reason 
for such downright prcfuisterousness is, that ha4 it been erected in 
the centre of the area prepared for iC *o lofty an object put Just 
there would have had an unfavourable effect u]ion the front of the 
Gallery. V'ery true; hut then that consideration ought to have \ 
l»een a r^riton de p/iur, and an all-suificieiit reason in itself, for not 
adopting a mlumn, mure esperialy as there was another thing of 
the same kind just bv. There were many <ither designs which, 
l*esides being sufficiently well adapted to the situation, were far 
more original and artistic. It was, therefore, to be presumed that 
the second competition was for the purpose of enabling the c<un- 
mittee to retrieve the error of their find choice ; when lo! to the 
amazement of even' one, the result was just the same as before,— 
which was only maKing matters worse than before. Far belter — 
far more honest and honourable would it have been to have abided 
by their decision, than to make such show of intending to retract 
it. The least they could in decenev have done, would have been to 
justify by sitme show of reason for it, a choice hi> strangly porsi«ted 
to, and ^ strangely acquiesced in bv thtuie who had been trifled 
with. The best that can be wild of t(ie humdrum Nelson monu- 
ment is that it serves to render the facade of the National Gallery 
jterfectJy satisfactory in comparison with it. 



RAILM’AY SECTIONS IN SIDELONG GROUND. 

On Tablef/or Setting out the ft'idih of Cutting* and EnMtikmenl* 
on SitieUrttg Ground ; and aUo Formul^ for Computing the Aren of 
Vertknl Section. 

By U. G, Clark, C.E. 

The object of this paper is lo investigate some simple formulas 
and from thence to construct some tabu's, to enable the assistant 
engineer or contractor U» set out the widths of cuttings and em- 
bankments on sidelong ground ; and also to calculate the solid 
content of any portion of the ground. The subject may be re- 
solved in the ftdjowing proposition:— 

Given the Z of inchimtioii of ground, the depth (from field- 
biMik. Ac.) of ground to the centre of Imlance or formation level, 
and the ratio of the slopes ; to determine where they will meet the 
ground at surface. 

Let HAKBD (fig. I) be a vertical section of the ground; 
A IJ the formation line, represented by the given angle of in- 
clination of ground H D with the horizon by S'; the given depth 
O F from the stake O perpendicular to centre of formation level 
denoted by a. 




f\i. 1. 



1. M e will proceed first to determine a formula for O D. Let it 
t uL- A B produced; O/ parallel to 

A 15 K. Let D B he the given slope m base to 1 perpendicular : 
draw the vertical B C. 

. *'■*" = f " = *; */= »1«" by "milar 

tnuliglw, C«= m<l. .• ()/=6+ + 

Now, by trianik'W O/D, rinbt-angled nt /, we have 
I I X ; 1 sin • ; y. . • . y =: x. sin 9. 

Again, 1 : x : : cos fi : 6 -f a -F m 

. * . X . coe dsb-}- ma-p mg. 

Eliminating y. then x{ro9d - w sin ®) = 6 -f ma ; 



therefore, 

cose. - main 0 



0) 



From the factor, — — • 

cos 9 — m sin d 
No. 1. is computed from 5* to 30 ®. 



of the above formula, the TaMv 



9. To find on c*|treMion for Oil messured from O on the 
ilescent. 

Draw II M (Sg. 2 ) perpendicular to A B produced. Let H A Iw 




rif. 

the given slope, ratio as before. Let U M = y* ; then will A M =: 
ni f. Therefore, H G = N F = 6 -P m y’ ; also O y =r a — y*. 

By the triangle H pO we have 1 ; x* : ; sin e : o -■ y ; 
therefore, a - y = x* . aiii 9 ; and / = a — x* . sin 
Again, I x* : cosfl : 6 4* my*. 

Eliminating y, wc have x' (cosd -l-msinfl) = 6-pwia; 

therefore, y = — - "j" — (9) 

cos 9 -p m fiin 0 

From this expression, Table No. II. is calculated by (he factuv 
I 

COS0 -p tw sin a* 



10 * 



Diy . 



ogk 
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3. »hall now tnvei(ti^te »n expre«$iun for the area of the 
vertical i»ection ; the inciiiiHtioii of ^rround, depths breadth of fur* 
motion level, and Ivii^hiix, y, and alau the ratio of alupe, beini; 
all (pven. 




Throujrh centre O (fiff. 3), draw Pe parallel to A B ; then P O 
:= 6 *4- m a. . • . area of tmpexoid P A B e = (S 6 -4- m a) o ; 
area of trianicle P O H = 4 am 9 . y (6 -f- mo); 
and araa of trianifle D O c = 4 ® <*)• 

( orweqtientlv, the whole area of trapeaium or vertical action = 
area P A B c + area trianjfle D O e — area triangle P O H= 

(«6 -4- ma) o + + w*fi) (x - y) ein9 (3) 

The first column of the table gives the angle of inclination of 
t he ground, and the adjoining column the nat sines to three places 
of decimal#, to facilitate working out the area, as in equation (3). 
We ahall now commence with the following Rules. 

I. To find the two tength* O l> and O H .—Rulk. Add the half- 
hreadth of formation level to the product of the slope and given 
deptJi ; then niultipljr this sum by the corresuonding tabular num- 
ber, then will each product be equal to each length required. 

II. To find the area qf eection H A BI):— Rvlr. 1st. Add the 
formatiun level to the product of the ratio and depth, and multiply 
this sum bv the depth, ^endly. Add half the formation level to the 
|wo4luct of ratio and depth ; multiply this sum by the diflFerence of 
the two lengths, and again by nat sine of angle. Add these two 
jrroducta, and their sum will he the area. 

Esampie 1. — Given the angle of inclination of ground 13*; 

1 to 1 ; deptii, 4A feet ; and breadth of formation level, 30 feet. To 
find distances of centre stake, area of section, and cubic content, 
when lUO feet in length. 

Here 6 o w = l5-j--W = 60 ; mss I ; 6 = 18*; iU nat sin = *309 
. • . 1*547 X 60 = 93*429 = O D. *799 X 60 = 47*940 = O H. 
By formula (3) we have (30 -4- 44)44 .4- ^(14 + 43) (44*I8)*309 
s= 74 X 44 + SO X 45*48 X '309 = 4099*4 area required. 
Cubic content =s 409940*0. 

Example 9.— Given angle of inclination of ground, 20*; slope, 
ll to 1 ; depth, 40 feet ; and breadth of formation level, 30 feet. 
To determine distances and also area. 

Hero o == 50; 6 = 14 ; m = = |; 9 = 20*; iU nat «n = *342 

. • . 4 -4- o m =: 14 -4- 74 = 90. 

Now, 2*344 X 90 s= 210*96 = O D. *781 X 90 s= 70*29 = O H. 

By formula (3) for area we have 
(30 -4- 73) a + 4(14 + 74) (140*67) *342 = *7174 area required. 
Examjde 3 — Given the inclination of ground, 18* ; slope to be 

2 to 1 ; depth B*nm field-book, 20 feet ; breadth of formation level, 
30 feet. To find area and distances. 

Here 6=14;a=s2U;9s=18;m=2. .'.4-|-amz=44. 
44. X 3*000 =s 164* =sOD. 43. X '641 = 34*24 =: O H. 

By formula (3) we have 

(30 + 40) 20 4- i (^14 -4- 40) (129*74) *309 = 2506 area required. 

Remark, — If the ground ahould ascend and descend, as in the 
adjoining diagram (ng. 4), then Table No. 11. is to be used to find 
the distances. Tanle No. I will in like manner be required fur 
ground descending from centre, as in fig. 4. 



PIf. 4 Fig. s. 

The Tablet will likewiae do for emhankmenta^No. I. for the 
ascent from centre stake, and No. II. for the descent. 
tVe ahall now diacuaa the equations (1) and (t). Put them 



respectively under the following forms. T, T', being tabular num- 
bers, A = o4‘"'‘>‘ 

.\ = T . A ; and =: T' . A. 

X X' 

Divide by T, T', respectively ; then ^ ,p , A being eliminated. 

Therefore the two distances, x and y, are to each other as their 
respective tabular niimhers; consequently, the d stances can be 
proved by a second operation. The Tables migut have been car- 
ried up to 44*, but then they would require a greater uuiuber of 
places of deciinads tJ insure greater accuracy. 




In taking the angle of inclination, the cltnnmT*tcr or common 
theodolite might be used ; but if the spirit-level shimld be used, 
then we have only to measure from O downwards nng distanoe, O r, 
(fig. 6), and then take the height with instrument; and then will 

the sine of angle of inclination Q de rO d = 

distance* 



. A(M^. 


Nat. SLt. 


TASLE No. I.— For on. 

1 to 1 4 to 1 2 to 1 


T.ni.1! No. M.-F.rOH. | 
8 to 1 U to 1 1 to I 




■087 


1*100 


1*146 


1*217 


‘844 


•881 


*926 


6* 


•104 


1*124 


1*193 


1*273 


*832 


■868 


*910 


7® 


•122 


1*148 


1*230 


1*323 


•802 


*841 


*895 1 


8® 


'139 


ri76 


1-2H0 


1*404 


•780 


•834 


•885 I 


9® 


•146 


1*203 


1*328 


I'49(! 


•781 


•820 


•873 ' 


10® 


•174 


1*233 


1*380 


1*470 


•742 


*804 


-846 


ll® 


*191 


1-264 


1*437 


I'lilie 


•736 


*790 


•850 


12® 


•208 


1*279 


1*400 


1-77S 


•700 


•780 


•H44 


13® 


*224 


1*3.30 


1*466 


l'9(ri 


•704 


•763 


*841 


14® 


-242 


1*372 


1*644 


2*044 


■696 


•742 


•826 • 


14® 


*249 


1*414 


1*731 


2*230 


•676 


‘740 


•818 


16® 


■276 


1*449 


1*824 


2*463 


‘663 


•727 


‘800 


17® 


•292 


1*406 


1*930 


3*600 


•644 


•717 


‘801 


18® 


*309 


1*447 


2*040 


3*000 


‘641 


•710 


‘799 1 


19® 


*326 


1*613 


2-186 


3*040 


•630 


*698 


•787 1 


20® 


*342 


1*673 


2*344 


3*913 


■611 


*680 


•781 ' 



Erratum. — The diagramsj figs. 2 and 6, in the al>ove article, are 
transposed, for which oversight the printers are at'couiitable ; but 
beyond such transposition the error docs not extend. 



RSVIBWV* 

The Port and Doda of Birkenhead ; with Mape^ PlanOy Sections^ 
and Tidai Diaarame^ and an acoouiU of the Arte qf Parliament re- 
tnting to the Mereey and Dock Betaie of Liverpool By 'Tiiiimah 
VVKBST ca, M.A.. F.R.9. London : Chapman and Hall, *1848, 
Birkenhe«td has been a wonder, and has had its nine days, and xwry 
many are quite ready to believe that we have enough of it. 
The announcement of such a town springing up in England was 
calculated to create aa much astonishment as that of Aladdin's 
palace fresh coined by his wonderful lamp. It is not so easy to 
create great wonders in an old and settled country like this ; citioi 
of whitewash and timber-framing, metropolitan centres of slab- 
houses and log-buto, we leave to the far west of the States, or the 
aandy regions of Australia : and we should be no more surprised 
by the flourisking acceunt of a Babylonian capital newly hatched 
in California, than by the tight of the three last joints of the sea- 
serpent's tail, or the r^udiation of a fresh batch of Pennsylvanian 
bonds. Towns grow in the virgin soils of the new world; they 
are a natural prMuction— or at any rate they can be planted aa 
easily as cotton, or what the Americans dignify with the name of 
com. We can reeoncile ourselves to such creations aa Fleetwood, 
or Kingstoo-upoiHRaUwny, W olvertoo, or Swindon,— the ruMiacita- 
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Uon of Folkestone is a piece of the le^ntimate drama ; but the 
public were trulv struck with wonder to hrnr of the production 
uD the shores of the Mersey of a i^eat town, of the most eolid 
construction and of the most maffnificent proportions, provided 
with all the requisites of a perfect Banit4iry condition, with its 
labourers' linuses, its park, acnoola, and market, — and this nut a 
mere city of stone anil Roman cement, but provided with such vast 
apparatus fur commerce, that the envy of the London merchants 
was excited, and Liverpool pive si^is hrtw much she feared so 
fCreat a rival near her throne. This, certainly, was a new phcno« 
meoon in Knirland, fur thoutrh we can add to London in one year 
a papulation equal to New York, or enlarfre Liverpool with an ad* 
dition as bi^ as Albany, yet we do not throw our strength into 
new civic rreatiuns. 

Since Birkenhead burst so suddenly on the public gaxe the 
novelty haa pasMid away,— Huid still more, from fortuitous circum- 
rtancea, its Rories have been dimmed, and its growth has been 
munped ; so that the interest it has excited has much worn off, 
and we shall he suspected of parading before our readers a stale 
subject, when we mention Birkenhead ; but as we are not going to 
describe Morpeth Buildings, nor to investigate the statistics of the 
trade of the Merwev, nor to recommend the LIverixMil merchants 
to give up and settle at Birkenhead, we may, perhaps, meet with 
a little attention, for Mr. Webster's book on Birkenhead gives us 
the opportunity of examining the plan as concerns its hydraulic 
features. Though Birkenhead may be a great towu, and the 
dorks a great simulation, yet there are scientiHc considerations 
involved in the harbour plan, which must render it a matter of 
permanent interest to professional men. If Birkenhead itself 
bears experiment, the walling of Wallaaey U one of not less im> 
portanee. 

To make a dock is, in the hands of some engineers, a very 
simple operation ; thev scoop out a certain space on the shore, they 
ran out piers into the water<*way, or taxe in so much of the 
strand, and they are satished—though, for anything they know or 
care, the mouth of their docks gets looked up with sand, or the 
water at the entrance of the harbour is Icsseneo, and a dock made 
for ahins drawing eighteen feet w ill not take in those of fifteen. 
They nave a great idea of dretiging and sluicing power; and 
besides making a dock or harbour w bich fails in many of its es« 
■entiala, they burthen it with a permanent e^itablishment for 
getting rid of the silt which they have let in, and the sand-banks 
they have created, for it is surprising what very stupid and ver>* 
earmess people can do withimt knowing it. Mr, Rcndel, wlien he 
*aa called in to make a plan for Wallaaey Ibwl, thought it his 
duty to survB)' the whole water-way of the Mersey, and to make 
himself acquainted with the action of the currents and tides, so 
that, in laying down a deep-water dock at Birkenhead, he might not 
be Cutting tbe outer gate to seaward — the V'ictorim Channel. 
Nothing ia more common among seafaring incu than to hear them 
eoroplain, and complain with justice., that in consequence of 
new engineering works in some harbours, the depth of the water 
in the channel has been reduced, tome dangerous shoal extended, 
some fixed bonk made into a quicksand, or a bar which was 
troublesome enough before made a greater stumbling-block. If 
there be any up-navigution, that is sure to suffer when the point 
of discharge into the sea is injured, and the lighterman complains 
that the channels are choked, that the tide does not run up so 
high, or that he haa lesa tide to carry him up ; and the wharfinger 
finds that his frontage is stopped wiUi sand and shingle. There Is 
more bungling under the name of hydraulic engineering than 
perhaps in any branch of the prufessiuu. It is the opprobrium of 
<9)gineering, that after htindreils ot thousands hat'e been spent on 
an hydraulic work, it is a complete failure: harbours are choked. 
|riers pushed out only to push bars or shingle further seaward, ana 
•m-walls are made witli the moat solid maaonr>’ and with the 
MTf smallest modicum of expense or capacity, so that they topple 
down before the walls are well set. littW Is this brancii of 
(Sgineering appreciated by the public, that large tracts of avail- 
idue land — two new shires in fact — are left unsecured on the east and 
wort CfULsts of England, when they ought long since to have been 
onbanked. There is scarcely a river or water-way in the country 
which is not kept in a state disgraceful to the engineering 
sdence of England. Let any one leave the metropolia, and look 
at the ahores of the Thames and Medway : marshes oadly drained, 
or not drained at all ; river walls mMe so steep that they are 
vArly cut into or undermined ; and stones put year after year to 
Iw washed away, because they are put w here they never ought to 
hare been. 

We do not know whether tbe govemmeirt ought to take in 
hand, as in liollaod, the ■care of our water-waya, for we fdaee no 1 



confidence in what the government does. The constilutinn of the 
Tidal Harbour ('ommission is not such as to inspire any great 
liopes from goverimient Interference, fur while that commission is 
ornamented with a military engineer in due course, there is not 
one civil engineer upon it. 'fhe one great remedy is by the 
exertion of the members of the engineering profesaion to improve 
the state of hydraulic engineering, and particularly to execute 
carefully whatever duties they undertake. This, we tliiiik, Mr. 
Kendel has done; and though we differ from him in some points, 
we have no doubt that be has carefully, conscientiously, and la- 
boriously exerted himself in this survey for Birkenhead. 

It is tolerably well known that LiverpiKd is one of the worst 
harlKium in the country, with lung and tortuous channels, among 
dangerous banks, and all tbe doubts and uncertaijitics of a bar- 
harbour, so that its very continuance as a harbour is precarious, 
and has, liefore this, been endangered. M'hile Liverpool is a bad 
harbour, il is a l>ad harbour on a large scale ; and those resourewa 
of science which are available for the Impruvemeut of small har- 
bours can do very little on miles of sea-channel and acres of sand- 
bank : — still they can do a little, and it becomes of great import- 
ance, that in any operatlun within the estuary, all care shall be 
taken to prevent injur)' to the outer channels. Mr Rcndel has 
tried to improve (hem. 

The form of the Liverpool estuary is peculiar. It is wide above 
and narrow below, so that it has been compared to a bottle with 
the neck seaward, it is, however, outside the neck of the bottle 
that the sea-channels and banks are stretched out. Perha|»s we 
may improve uikui the buttle simile, by calling the estuary a 
curved powder-flask. Liverpool lies on the neck, on the concave 
side, and Birkenhead opposite, on the rouvex side. The wide part 
stretches up to Runcorn. Liverpool formerly had an inlet callH 
the Liver Pool. This has been dammed up,‘aDd built upon; bv 
which so much haa been taken from the breakwuter. 'The whole <>f 
tbe docks of Liverpool have likewise been taken from (he break- 
water, l>eing constructed upon the strand. Thus the neck of the 
bottle has been narrowed very much more than it was originally. 

Just above Liverpool a bank and shelf, called Pluokin^on 
Bank and Shelf, hare been formed, which are not very advantageous 
to the docks before which they lie. 

The Birkenhead shore has been untouched. It has a large 
inlet running up, named U'allaaey Pool, and thia has shown a ten- 
dency of late years to silt up. Indeed, considering M'allawy 
Pool, i’luckington Bank, and the general evidence, we should say 
that there is a decided action unfavourable to the good conditiou 
of the harbour. 

The deepest water lies on the Birkenhead shore, so that it has 
a depth below the lowest dock-sills on the Liverpool side. 

It will be seen, that whatever works are undertakeu at Utiken- 
heud, they may act upon the upper part of the flask, upon the 
neck and so affect Liverpool outside, and so operate u|m>ii 
the Victoria Bar and Channel. Whether this action was to lie 
for good or evil very much depended upon Mr. Rendel ; and he 
might have done as others have 4ioue — made his ducks, and cared 
no more about it : but lie haa wiaely taken a wider view, and tried 
to do all that was possible to improve the state of the harbour. 
This was dune wi«>ely, because the continuance of Birkenhead de- 
pends upon the good condition of the Victoria ('hannel ; and if 
vessels cannot get over tbe bar ouUide, thev will never be able t« 
get into docks either on tlie Liverpool or Birkenhead side. Mr. 
Uendel's plan, therefore, is not one merely for making tlie Birken- 
head doexs ,but tor improving the harbours of LiverpooL 

Wallasey Pool haa a wide mouth, and runs, narrowing as it gv»efv 
about two miles inland, taking tbe drainage of a small district. 
This Pool is mostly dry at low water. The upeulog of this Pool i« 
perhaps a mile across. 

This Pool may )>e taken as two parts, the mouth or funnel, ami 
the up|»er part. Mr. Rendel's plan is to take advantage of a letlge 
of rock which runs across the neck, and shut off the upper part hy 
a great dam with lock-gatea, and having a line of sluices as heri^ 
after described. 

The upper part constitutes a float of 1.S0 acres, kept up at hixh- 
water mark, and on the sides of which docks, w harfs, waroliou»e«, 
and building-yards may be formed. Arouud this float a river-wulj 
is to be built as frontage to the wharfs. 

The mouth of the 1^1 is to be embanked, except a low-water 
bssin of 37 acres open to the Mersey. 

The sluices in the dam are to be so arranged as to be near the 
bottom line of the outer low-water basin, so that on l>edng run mit 
they shall sweep tbe bottom of it. This they are to do during a 
part of the tide only, ao as to conoentmte the action, to keep the 
trasin and its mouth free from silt, and to send the water down tv 
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the Virtoria Bar at the time for Actiuii on it. By the con- 
xtruction of the filiiices, the water, instead of beinjy poured down 
to tear up the Imttmn of the haain, will he aent alon^^ in a 4ieet. so 
as to prevent the wilt from depositing: itself. This sheet will he 
Hcnt helovr the water in the hjisin, and Mr. Ren*lel thinks it will 
act to sweep the silt ‘^,000 feet. 

It will be seen that by bliK*kin;r np the Pool and inclnsinjt the 
irreater nart of the strand, u cunsiderutde l>ody of tidal water is 
dtsjilHreu. 

Mr. Remlel expects by straii;htening the shore on the Birken- 
head side that the areewa of the tide to the upper Mersi*y w ill !mj 
improved, and that the sronr l>einj; increased Phirkin^ou Bank, 
on the Liverpool side, will be reduced, a iH'tter entrance will he 
made to Wnlluxey Ihad, and a more favuunihle action will be 
exerted on the Victoria Bar. 

The plan seems open to the objection that injury must ensue 
from the tidal displacement at Birkenhead, particularly as hv the 
construction of new' dockn on the Liverp4M>l side a furllier ilisplacc- 
ment takes place ttiere. 

Mr. RtMidel says that this la of no importance in the cane of tlie 
Mersey. If the river were of a funnel shape an <»hrtruction below 
would impe<Ie the passaffe of the tide uj>. and diminish the <|uan- 
tity of water availafde fi»r scour. He allows that injury will ensue 
if an obslructiofi takes place in the upper Alersey, hecHuse 
there will 1 m* less room for the water to accumulate ; and there- 
fore there will he a less body to scour <lown on it^ ebb. He 
contends, however, that the displacement on the neck of the flask 
is of less importance, as the water there is of less power for 
the scour than the water returning: from the upper Mer«w*y. The 
tide will always have time and ^mwer to force its way up the nock 
to supply the reservoir in the upper Mersey; and* the state of 
the channels in the neck is determined by the state of the upper 
Mersey, and not of the neck. He contends on the ;rri»und <*f the 
improving state of the Victoria Channel, :ind. notwithstmidin^ the 
displacement by the docks at Liverpmd, that operathms at the 
neck ranuot injure the Victoria (’hamte). Rluckiiijitou Hank, he 
aflirnis, is formed by the set of the currtmt on the irrejriilHrly- 
siiaped sliore of Birkenhead. Bv straiirhteninir the Birkenheiul 
shore, ami tnakin^r it parallel wit^i the Liverpool shore, the neck 
will be made more elHcient, the tidal boily paiMin^ up will deepen ; 
it. and IMuckiniirton Bank will be worn down, though he does not 
say it will sweep it away altogether. 

'Hits is really a summary of the harbour question; nnd we 
believe we have nut it with siiiticient sucrintness mid clearness 
to ennhle our readers to exercise their Judgments upon it. 

The argumenta and researches of Mr. lUmdel in support of h|8 
case nrc well worthy of jHjrusal, f<ir they exhibit very able treat- 
ment and high powers of miml. It is in the preservation of these 
that the practical value of .Mr. Webster's book consists; and it is 
fortunate that the editorship fell into Mr. Webster's hniida; for 
as it is chiefly an aMtract of the evidence, a mere lawver would 
liave got rid of the practical ]Munt8, and the tHH>k wimhl not have 
lK*en of the least service to engineers, — whereas it is one which 
will he usefully adfled to the library of every meml»er of the pro- 
fession. 

The formation of a harbour at Birkenhead Is nt>t new to en- 
gineers, for, in Telford, Stevenson, mid Nimmo were em- 

ployed on a plan by Mr. Laird, sen., and 8ir John Toliiu. arni re- 
commended the formation of a enuni fr»»m Wallasey Pool to the 
Dee at Hilbree island, near it« mouth, ho as to get another access 
to the Be.a. This is » resource which Itirkeiiheud still has, and 
which with its progress U will avail itself, but which w ill not 
ches'kmate Livernool. Liverpool has, by the pl.an pniposeil fur an 
mit-harhour at rormby Point, a cheap means of providing more 
efllciently for all that could he done by a new sea outlet to Bir- 
kenhead. Fornihy IlarlHiur could l»e inaule cheaply; while two 
short cuts to the Leeds ami LiverjMiol Canal, and to the Liverpool 
mid Southport Railway, would allow of goods being carried 
cheaply ami quickly into the Liverpool docks; and for sCemn tratlic, 
Formhy Harbour would heat the Hilbree ('mial. .Mr. Kendel’Hplan 
may be considered as novel in U» whole urrangemeiits and treat- 
ment. Mr. TelfonI in hniking at the .Mcr>cy is reported to have 
said : ** TJiey have built Liveiqioul on the wrong side of the river." 

We shall now' take some stray gleanings from Mr. \V'ehster‘a 
IxHik. Lieut. M'alker, K.N., says that Pluckington Bank is caused 
by two opposing tides or eildie* froiu M alloMcy Pool meeting mid 
raiiKing tlie silt beld in su»pension to dcp«wit itself. The 
xtraighteniug of the Birkenhead shore would remedy this. 

Birkenhead, we may note, besides liei^ the deep-water side, 
has the advantage of ^iog the weatber-»ide ; while the docks on 



the Liverpool side, most exposed to the waves breaking tiver the 
sand-banka, are the ino«t liable to silt up. 

'The area of the float at a high tide is acres, the frontage 
miles. In the dam, Mr. Rendcl pniposeit a pair of tide-gates of 70 
feel opening, the level of their sills lieing the same m» that of the 
Prince's dock, at Liverpind. 'riiis float would allow steam-tugs to 
enter, which is not the case at LiverpiMil. .Mr. Rendcl calcolates 
on the moi eiiieut of the steamers likew iiie in keeping his channeU 
clear. Besides the tide-gates of the great float, Air. Rioidel pro- 
poiies a li>ck of 50 feel wide and ^^00 feet long, which cimld bi» 
worked during ten hours out of every twelve, in a spring tide, for 
vessi ls drawing 17 feet water. 

Wq shall give in Mr. Rendel's own words liis plan of sluicing:— 

" It U proposer! to run down daily any quantity of water between the 
level of the tide of the day and that which may be conaidereiJ beat as the 
permanent level of Ibe water: ao that, suppntinf the water were retained at 
a permatieiit level of thirteen feet above the old dock datum, Ibe avera^u 
bi;|h.water of aprinc tide* being Id ft. 3 in. above that level, there would 
he & ft. in., the difFerence l»etweea the permaneot level aud tfie tide of lh<* 
day. The runntDg off the water ia a very imp<)rtaat feature in the plan : 
the idea ie to make aluicee, or apertures, umter the great gates and the tide- 
gates, pavtiog out oear the level of Ibe bottom of the great baiiti, and con- 
■equently umlsr the whole of the gates. The openinxs fur the dui hargo of 
the water will be Iretween the bottom of the tuiiin and the level of the ailla of 
the tide-gate* and uf the tocka, as low as we can convrnienlly get them ; say 
for argument sake, ten feet below the level of low water of average spring 
tidei. tlw aluicca will bo ao formed a« to be five feet square at the top on 
the inside, and they will be gradually widened in horiaontal dimeniHina, ao 
19 to produce a kiad of sheet of water within two feet of lUe bottom of 
the ffreat basio, and iiiasLouch at the separating piers of those apertures 
wilt only be at the point of outfall about two ff«t thick, the effect will be 
to have one wide sheet of water of the width of (he basin ; the consequence 
of that is. that we shall be aole to o]seratc upon (he bottuni of tbe Isasin, not 
in the usual way of a large l>ore of water tearing up everything before it, 
but a sheet of water which we can regulate to any degree of force which 
we like, by the sluices on the inside. 1 should also say further, that we 
have Ibe sluices there, because they will operate most efflcienily upou the 
straight part of the basin; we propose to have the same kind of sluices be- 
tween the little dock which we have called the bridge End Duck, and 
tbe arm of the baaia rauaing up to it, operating In the same wav precisely. 

I wish it to he distinctly understowl, that we do not propose to run those 
, stuicea to the ordinary way of sluicing. 1 want to give Ibe water, whi>h is 
to Ise discharged out of this great basin, more (he ctfect of a river passing 
through with a gentle current, than a gi eat body of rushing water. an<i 1 
arrange the sluices with this view. It is also mamfest fhat a hasin of such 
capacity as this basio, will have lying in it a number of vessels, say of from 
siK to leu feet draught of water; those very vessels will be the means, with 
a gentle current, of keeping the basirj clear with the daily operations we 
ihall employ in running off this water. 

If tbe haiin were unoccupied the effect would not be so great as it will 
he the basin beio|f; occupied. If the basin were formed at the level of low- 
water, or if it were not occupied, tbe effect of the sluicing would not be so 
great as it wilt be from (he fact that vessels are floating in (be basin, whe- 
ther in large quantities, or small; If the quantity of vessels is small, I 
would then give (be water a greater current; if it is large. I would then 
give it a gentler current, so that we can command (hat kind of current 
pasaiog under those vessels from their being afloat, which will keep the 
i'Otiom clear of tbe daily accretions. 

Also we can run off the water at those periods that experience will dictate 
to be the best, \Vc are not bound to run it off at low water, or ant par- 
ticular period of the tide j that would be regelated by a regard to at! the 
circumstances of the case. 

1 know from considerable experience, that many harbours are kept open 
entirely by the vessels lying in those hirlMiirs ; tbe river is forced to pass 
under their bottoms, and in that way the water is kept at a proper depth. 

1 believe that is notnrious.** 



There will be the power of running off 1,600,000 cubic yards 
of water »t tettrin^ tides which will he availnble f<rr acouriruf. The 
moxt available water firr (scouring misv pnxwng out of Wnllaaey 
I^ool in 1,390, (HH) cubic yards; that U to say, the water iiuasiiur off 
after half-tide. ® 
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(i^iideiH efiiirrsate i«, tor com^rannis and other temporary 
A'15,3*^ ; excavnti«ms UH(M7t); tnaacMirj', i 198,513 ;gatt4 



an.l bridges dmiaiug, laud aud contmgeucW 

i.5:k379. 'r«tal, X'391.908, ^ ^ 

The iwculinrity of Mr. Hendel', plan ia the rlanmiinir. up of the 
iipuer P.wl, «i aa to make a float, Meaara. Mawdealer and Smith 
had [iropoaed ainiplj’ to deepen and arall the Pool, wh,eh avia «iit>- 
ported hy iwnie of the oppoaition parliea. .Mr. llemlel aflimiwl 
that thu w ould do no good. but leave the P«>ol even more liable t«* Hll 
UD, M It would receive the water nt nn earlier time of the tide 
nnen chnrged with a larger quantity 4»f matter. * 

Mr. Keudel'a reacarchea on the tidal aeliona of the Meraey 
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were verj* minute ; hut to he fully under»tm>d re<]uire the expla- 
natory niHp* and »ertifins nccnmpanyin^ Mr. \t*ehi»ter'« IkmiI?. »Ve 
•»hall. however^ attempt to give an ab-lract of Mr. Uendi'l'e 
evidence in the House of Lords; — 

The estuary pf the Dre. snd the eituary nf thr Mcrwy, and the character 
of the two rivers are naaifeatly wbnMy difl'errni— their fortni are dilTertnt. 
Thry are ditfcreDt in thil rerpect ; the Dre it for the whole otrnt of it a 
ihaliuw esttury ; the Mersey, from the cootrarticm at it* mouth, ha* an ex* 
ceediniUy deep chaoori opposite Liverpool, containing an enortooui man of 
water, but immediately that it widen* out in the ••me form a* the Der, it 
tote* ill depth and hecomn a ihallow ealuaiy ; therefore, inppoie the tide 
to come up, as I de»cri^i< it with reference to tlie Urge chart, as at present 
— €od nothing in our work* can prevent that, for the work* are within the 
gorge — it ci.me* up in a Urge body, prekrniing to ail intent* ami pur{K)*es, 
the bead of a wedge, and it gradually taper* out, ioiing its *olid and enro* 
pact form a* it advance* op the ofuary. It I* mamfest that if we ran make 
that wedge into a uniform ro'umn, ai we ahall do hy ihe»e wurk*. we »hall 
l^erfert the cflicUncy of the channel after these works are made ; the part 
4»btatde Seacomire U |>erfectly unlnuched { we do oothing to that. Then, 
m order to ascertaio precisely the whole econumy of thi* tidal a> tiou in the 
estuary, and to satisfy my own mind, and in order to give evidence before 
ynur Lordship*, 1 had tidal olweivatinn* taken at Formby, which ii. in fact, 
the headland on the Lancashire »horc{ ohservatimi* weic aioiul.aneou»ly 
taken at Frinre'a dock, which is tlie narrow |>art of the gorge of the estuary ; 
*1*0 at New lirigbtoB, Fiddler’* Ferry, and Warrington llridge, so that I 
have been aide to trace the rrUiive height* and the relative time* of high 
water of the same tide* at all those point*, and I have done it at ipriiig 
and It neap tides. The reiulu 1 will give from the diagrams I have 
Iwfore me. | 

The width of the river at Egremont — the |»nint xhtch corretpund* with 
the north end of the Liverpool docka— at high water, is f.030 feet; the 
wetional area of the channel at that point at high water spring tide* ia 
?36.4t9 square feel. At Seacumbe, only 3,(KI0 feet within that point, the 
width ia reduced to 3,060 feet, and the aectional area tu 1H4,622 feet ; it ia 
altogether a gorge at that p<iint; it ia completely the gorge of the estuary, 
which ha* been defined by the work* of the dock trustees on tbeotie side 
ud the natural rock of .'*eacomlie on the other. At Wallasey Pool the 
width ia C.G40, it will he reduced by building the wall to assktuiUte with 
the other sectioai, namely to 3,350 feet. At Wnodside pier, the width is 
3AOO feet, therefore the efl><-t of the wall ia to make the shorea parallel, 
and consequently to lake (ilT IbU great width which Wallasey Pool ociaaions. 
That wall, when made, will in my opinion, impruve the chanoil and course 
of the river; it will directly acconiplisb that object, and one immediate 
reaoll likely to folUw U the taking away of Plurkiuglon Hank furmed by 
the tide setting into Wallatey Pool aud occasioning an eddy. Theconarquent 
fund effect will be, tbit the quantity of water at the iea«t, if not otore, 
which now goci into Wallasey Pool, would go up into the estuary, and by 
going up into the estuary it must necesiatily be of greatly more value to the 
tnatbteoance of the estuary and the scouring power of the river than 
pasving into the pool. Theie will be nearly 300 feet greater width oppoiite 
4-ar works than at Seacombe. The roinimuio section of the river being at 
Seaeombe, the next smallest section U at Woodside, and the next at 
Tranmcre. The sections at Seacombe and \toodside will conlioue the 
smalleat aectioua after the worka are conipicled. ^f Pluckington Bank be 
swept away, it will make a difference greatly in favour of the ninowa as 
they exiit at present ; it will make a larger section, and improve the estuary 
ebore. After Tranuere, the estuary becomes very wide ; after you get 
above the bulb the bottle commences. 

This section ia the profile of the river ; it ia on an exaggerated scale ai to 
height compared with length. Here u the Victoria Uar, then the Croiby 
Ctxonel fall into this enurmous cavity; here we have Seacombe, which is 
the narrowest part of the river; the bed rites np again opjiotite (jarsion tu 
the level of low water. The river has excavat<d for itself within these 
oarrows, within which it has been coDfinre], a cbinivcl quite down to the rock 
in Ibis particular place. The greatot drplii at Egremont at low water 
spring Ude* ia 67 feet. The greatest depth at Seacori»l>e, whirh is deter* 
mined by the rock, for it is scoured down to the rock, is 52 feet; the 
greatest depth opposite Wallasey Pool ia 62 feet ; op(>okkte ovdsidr the 
greatest depth is ^ ft. 7 in., this is at low water spring tides. At Tran* 
mere, we get 61 ft. 4 In. accurding to our soumiing*. It would appear that 
except in hollows in the rocks (he tand has been scoured down to the rock, 
b«t as the current passes in and >>ecomes impaired inefficiency by those hoU 
lows or irrefularitiea on the shore, there are parts where hanks have begun 
Is accumulate, and it It only in certain |>arts that we ran detect rock* by the 
plaisiDCt. The Mersey present* tlie character of a deep narrow channel 
sapplyisg the estuary above; it presents tne character of a narrow artificial 
gorge supplying a shallow extensive estuary. 

.Aecordiog to the obaeroations I Lave made there can be no doubt tliat the 
supply oi water into the estuary above, depends opon the momentum 
generated in those narrows. The bnlh at Wallasey Pool detract* from the 
oioDcaiom. The itraighteniog the wall in the manner described would im* 
k>rore the current and increase the mocuemuui, masmueb as the present ir* 
legular shores make irregular correuti; those irregular cutrent* act upon 
sscb other and impair the general cfTect. If they can be made direct they 
«r« made more efficient, and consequently they wUi tend a larger body of 



water up into the estuary, or st all events they will send that water up into 
the estuary which nuw luni iotu Wailasey P»ol. { am as great aiieuemy as 
any one to the gerieral question of abstracting water fiuru estuaries, but 
there is peculiarity in this cave which take* it out of the general clan of 
causes of the ahstrsetion of water from estuaries. 

To ascciiain the atreivgth of the currents, 1 had accurate ohsrrvaiion* 
(with watches adjusted) at Kgreniont, heacomhe, Wallasey, Wnudside, and 
Tramorre, and having a fleet of hoata and a steamer to attend us, we put 
down floats, so far submerged that the wind could have no effect upon 
them, in the centre of the stream and un either aide, far enough from ihe 
shore to feet ihe strength uf the current, and the floats were observed as 
they passed each of tl.e linea of the settion* at the above places. The 
dislarircB were great enough to give as accurate a result as could be oh* 
tainevl hy any experiment of the kind, none of them being less than 2,600 
fvs-t, and the greater part from that lu 3.000. The mean velocity of the 
tide uyion the fl<iod from Egremont to Sracoc&be was 6*173 feet per second, 
(m Jti !i>carnnihe to Wallasey it was 7*21 1 feet per second; which expietses 
this, that the lule heaps up on the sraward side at Seacombe Point faster 
than that teelion can |»a»s it through, so that it runs faster to relieve itself 
on the inside of the Sracomhe Puint than it does from Egremont to Sea- 
cutube. You have that increaserl velsHity by (he increased bead outside 
Seacombe. Fmjiu (hat section to the section at Woodiide. the velocity ia 
reduced to 5*891 feel per second. That arises from the current being im* 
paired by passing into the bulb ; it has, in fact, the effect of cross currents 
•ltd eddies, as I have described. From Woodside to Tranttiere the velocity 
tt 5*33 feel per aerotid. The ehbv are the very reverse, ll will be observed 
that on the flood the tide was strongest from Seacombe to Wallasey Pool ; 
U|)un the ebb, the strongest current is from Sracomba to Egremont ; there 
the velocity of the ebb tide was 6‘7U3 feet |»er second; the velocity of the 
ebb from Wallasey to Seacoiolie was 6 139, and from Woodside to Wallasey 
5'49. These are utdmary spring tide*. Tl>e velocity of the ebb from Trail- 
mere to Woodside was 5'54 feet per second, which proves that the water is 
heaped up hy Ihe tide at Seacomire Point favter than it is vented ; anything 
which can lie done to improve the channel of the estuary between those 
narrows and the upper narrows must necessarily (end to vent that quantity 
of water with greater faitlity. Those were the results of actual observation, 
Ihe theoretiial results on a comparison of the sections agreeing with thcia 
as nearly as can be expected. 

The object of these tidal sectiofli is to show how the tides flowed on the 
days of observation. At the time atated it was high water at Formby, 
which ia quite at the mouth of the estuary. At the same time, if you carry 
on your eye to the Prince’s dock you find that the tide it heaping up, 
actually rising up, at the Prince’s duck. Then if you go on to EHesturri; 
Port, you find that the tide ia ittil rising ; although at the time it is rising 
there it ha* falliru at sea; and so, all the way on to Kuacom and Fiddler’s 
Ferry ; and you grt the profile at all the points by the different lines laid 
down here, which in words is tbit: that inasmuch as the tide had by flawing 
into the estuary attaiurd a velocity in passing through these narrows st 
Livcryiool, iu own acquired velocity or momeutuui carried it forward, and 
brapcti it up in (he estuary arcorditig to all these lines, for it wuuld be itu* 
IKisstble if that were not thr case to account for the fact, that Ihe tide docs 
so rise; and it ii just this— 1 will suppose (he fluid to be a solid; if a solid 
has acquired a given velocity, we know perfectly well in oiechaniri that 
unlesa some force inicrposei to stop the velocity of the body it wilt be 
carried on ; and it is precisely so in this case, the water flows on by the im- 
pulse that it has received at that narrow gorge, and it rises above its level. 
If the elevation were due to nothing more than statical pressure, which is 
merely the pressure of the head without the velocity, it would terminate 
Us course, for there is no law of nature to make it go further. \\ hat 
would he the state of things in an esiuary hke the Dee, would l>e deter- 
mined hy the forru of the shore and other questions, but here you have liic 
peculiarity so itrungly marked, that you cannot mlsiake the cause. Tim 
effect there would be, that a* the tuuuth of tbeUee la wider than its bead, u 
Would receive a larger wave than would lie due to the upper pait of the 
Dee. and. theicfore, if it had acquired sufficient velocity, the water would 
■ rcumulate up the Dee to a certain extent ; but inaaruueb as the extent tu 
wbuli it would accumulate is due to the velocity of the stream, it could not 
attain the same head in the up|>er |>art of the Dee ai it does in the Mersey ; 
It dpjicudt on the velocity. 1 iliuuld say this, that inasmuch as the profile 
rejiretented is that winch is due to the statical pressure (which is no- 
thing mure than head without force or velocity); all that is above that 
must be due to impetus t for we see here in tire Mersey wbat we see iu 
every river, and what we see in the Dee : instead of (he narrow part being 
at the top, the narrow (lart in the hlersey U at the mouth; therefore, so far 
as is due to momeutum, if you could make the Mersey and the Dee at all 
agree, it would follow, that you would in the Dee have an enormous heaping 
up compared with whai you liate in ibe Mersey. If you could hy any pos* 
Bibility give to the water entetiiig the Dee the same velocity a» the water 
entering the Mersey, keeping the section the same, it would heap up here 
quite iu the some way as it does in the bevern; but it cannot have that 
velocity, because there is not the same cause to excite it, namely, tiie con- 
traction. 

For deterroiDiug how much the tide has risen up the estuary above its 
level at the gorge, 1 take the level at Princc’a Hasin, which is in the gorge. 
1 Will lake the tide on the 1st of June, which was a spring tide, buppose 
we start with the tide at high water at Prince's dock, which is in the gorge 
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at [JferpOAl, U would be 1 ft. I in. higher at high water at BlletDere Port, and 
fifteen minutea later in arriving at that point ; 1 ft. 10 in. higher at Runcorn, 
and would he thirtV'five minotea later than at Liverp^l ; it would be 1 ft. 

9 in. higher at rkddler'a Ferrj. one hour after it waa high water at Liverpool ; 
it would he 2 ft. 3 in. higher at Warrington bridge, 1 hour 25 minutea aUer 
it waa high water at Uverpool. Without going through the deUila of each 
obaervation. the mean of three apring tidei was 1 ft. 1 in. higher at Elleamrrc, 
1 ft. 10 in. at Runcorn. I ft. 8 in. at Rddler'a Ferry,2 ft. 3 in. at Warrington. 
On the mean of the three neap tid<^, of the 8th, 9lh, and 10th of June, 
there waa atill an elevation, hut it waa reduced on account of the stream not 
Ixing 80 strnng at the gorge, to 5 ioebea at Ellesmere Port. 11 inebaa at 
Kiineorn. 10 inches at Fiddler's Ferry, and only 9 iocliea at Warrington ; 
these dilTcrencea are due to the difTrrcocea of the neap and spring tides, nr 

10 other words, the differences of the velocities through the gorge are as 
B inches at Elleamere Port, II inches at Runcorn, 10 inches at Fiddler's 
Ferry, 1 ft. 6 in. at Warrington; and it folhiws, that anythiog that would 
strengthen the velocity through the gorge at neaps, would neeesiarily tend 
to make the approiimation nearer between the elevations at those differeol 
places at neap tidea. as compared with springs. 

The difference in the quantity of water which panes up the estuary at 
aprinp and neaps, I have taken from Captain Denham's survey ; and if ynu 
could get the water at neap tides to stand at all tnose different points with 
the same difference* above the Prince's dock as it does at sprinp. you would 
get to incrcascii quantity of water (19.000,000 or 20.000.000 of yarda) op 
the estuary; any increase of the momentum in the gorge would tend to iu’ 
crease the quantity going up. The cihMrvations led me to that conclusion, 
and 1 come to no other from the phenomena; at all events 1 am perfectly 
convinced that all the water thsi now passes into Wallasey Fool, would go 
up into the estuary. It is a mathematical questinn which 1 am not going to 
touch, whether more would gn up; Hot philotophera have endeavoured to 
show, that a bulb upon a pipe (all other things being equal) would prevent 
the same quantity of water being discharged as would be discharged in the 
same time if the pi|>e were parallel, sod this is a similar one. but I am not 
going iuto that queauon." 

Rnndom Hintn on RnUttait* and Raiivny By Alex- 

AMiEB Doi'lu C.E., A^>r. )nitt. C.E. London; Weale, IBls. 

Till* in a timely wnrnin;j against the bill of the Railway Commia- 
xlonera, particularly addreauM to the eitffinecrin^f nnifensioii. It 
in so clear and practical, that we hoiu* it w ill not ne without ita 
proper effect ; at any rate, Mr. Doull deaerveu the wamioatt thanks 
for this exposure of the mischievous measures of the commia- 
sioriers. 

After •ihowing^ the inconsistencies of the standing orders, and 
explaiititijc the process adopted in preparing a line of railway for 
parliamentary examination^ Mr. DOull goes on to analyse the 
amended bill. The chief amendment Is the lowering the deposit 
by wav of necurity from £500 to £200 ; but which for a line of 
2»)0 miles, would still leave the eniirmous sum of £l0,000 in the 
hands of the Railway Commissioners, .to be fooled away in such 
manner as they may think fit. — but which, at all events, is a seri- 
miB impediment in the way ol all new lines of railway. .Mr. Doull 
very well observes, that the commissioners are quite ready enough 
to do work for the money, — indeed, the way in which they make 
work would deserve credit for iU ingenuity, if it were not so ob- 
jectionable from its decidedly mischievous tendency. 

As is very well known, a preliminary survey, often extending 
over miles in breadth, is necessary to select the line which is to be 
surveyed in detail. No provision, however, seems to be made for 
this, or the bill is inconsistent with its performance. Most proba- 
lily. Colonel Brandreth and Sir Edward Ry^n are unaware how the 
mirvey of a railway is carried out. The fourth clause of the bill 
requires that “ the promoter* of any pmposed railway shall apjily 
to the commissioners for authority to make the surveys necessary 
to enable them to determine the line and level of such railway, 
ike. ; but the fifth clause requires that ten clear days at the least 
before making such application, the said promoters shall give 
notice by advertisements, each in the same words and form, in the 
Ijondon Gazette and in some newspaper published or circulating in 
each county through which the railway is proposed to pasa, such 
intended application specifying the cuurso of the line of such rail- 
way,'* Ac. 

f)f course this cannot be done without a prclirainary sun-ey, and 
how is this to be effected ten clear days before the engineer can 
apply to the commisaioners for leave to over the ground ? 

Again, if this notice and this pemiiMion be as a protection to 
the occupiers, it U difficult to conceive how a notice is to be framed 
to cover the wide extent of country over which it is necessary for 
the engineer to go, if he is to cbooM the best line of railway. 

It is’evident to all practical men that a very Urge expense mu*t 
be incurred for advertising voluminous notices (dravrn up by law- 
yers) in the Gazette and a number of couulr)- newspapers. 



It will be worth the while of the eftterprising proprietor of the 
Surrey Timee to publish it all the year round, inatesM of bringing 
it out a* now for the occasion of the advertisementa of inteoded 
applications to parliament for railway bills.. 

Mr. Doull thinks fmm the sixth clause that the permisainn to 
survey only extend* to the very lands through which the propoeed 
line of railway is to pass. If so, a large sum of money has to he 
aid down, much time has to be wasted, and a cumbrous proccee to 
e gone through, for a permission which U worth very little. 

The tenth cUuse, regulating the return of any remaining portion 
of the £2fMl, provides that “one month after the bill for giving 
power to make the railway, in respect of which such deposit was 
made, shall have passed or been tnruwn outer withdniwn by leiive 
of either House of Parliament, the commissioners shall by a draft 
or che<|ue signed by two of the conimissiuiiers order the’ balatu'e 
standing to their (the depositors) account, in respect of such de- 
posit, to be pind to the promoters by whom the deposit was made.'* 
— Mr. Doull observes, that the framers of the bill do not ap]>ear to 
have contemplated the return of any portion of the deposit to 
those promoters who may not advance so far as the threshold of 
the legislature. We may add, that there is an opening for litiga- 
tion, ill case of anv dispute among the promoters of a new com- 
pany, such as has happened before, and such as may happen again, 
under the auspices of Mr. Spackmau and others. If Mr. Spack- 
inaii should give notice to the commissioners not to return the 
remainii^ deposit to the committee of the railway company, tin* 
commissioners may be very well disposied to act upon the hint, and 
wait for the direction of a court of law. 

The thirteenth clause provide* that ** before the said promoters, 
or any of their officer* enter upon any lands to survey the same, 
or to mark out the line of their propo-*ed railway, as hereinaftir 
mentioned, they shall give to the occupying tenant thereof not leiw 
than two nor more than seven dajV notice in writing of their in- 
tention to enter and survey the lands.** 'Flic object of giving in»t 
lew than two days’ notice explains itself, but the restriction as to 
not giving more than seven aays' notice must often be most incon- 
venient to surveyors and engineers, for within seven days many 
circumstances may rvccur to delay the survey, while no incoii%'em- 
ence can accrue to the occupying tenant from any length of nolirs*. 
Under this clause, it might frequently become necessary to serve a 
fresh notice, the fiiwt seven days' notice having expired. 

Mr. Doull contend!^ and with justice, that the number of occu- 
piers who would require to be noticed previously to cunimencing 
tlie survey or levels, would be c»m*iderably more than the number 
at present necesaarily included in a railway book of reference, e^Tii 
supposing the survey to extend only to the usual breadth of SO or 
30 chains. It would therefore be necesKan* to get up a reference- 
honk before commencing the survey; anil this would be attended 
with very great expense, besides the risk of some occupier beirqt 
left without a reference. 

The fourteenth claiye is in keeping with the rest. It ennetw. 
that “ the said promofers shall mark out the line of the propose I 
railway by mean* of stakes fixed in the ground not more than tliirtv 
yards apart, and in such manner as clearly to point out the pn»- 

f iosed hue of such railway ; and they shall put up po«ts along ths 
ine, so marked out at convenient distances for the purpose of 
showing the level ol such line, and shall mark on such post* in 
l^ble character* the number of feet and inches at which the 
rojJ* are proposed to be laid above or below the aurfuce of the 
ground.* 

Our readers will agree with Mr. Donll, that staking out a One 
of railway, mid exhibiting the levels in feet and inches along the 
line, is a very difficult and conmlex operation. He estimates that 
it would double the expense of preparing parliamentary plans and 
sections. A higher class of surveyors would have to be employed, 
and a number i*f device* must be res<irtod to and superior Instru- 
ments used to stake out curves of given radii with accuracy, in the 
face of the numertms obstacles to be encountered, aiiA of tbe 
variety of circumstances to be met with, on an extended survey. 

As more damage must be done by staking out the line than by 
an ordinary survey, another charge will be imposed on the Compaq 
nies, and further claims for compensation be given to Uie land- 
owners and occupier-. 

A new oet of parties must be employed in painting the level- 
posts. 

M'hat good is to be gi»l from stating, in “incheis" a level which 
will differ whether the land be uloughed or unploughed, whether it 
be trenched or in grass, we do nut profess to see. It can only 
cause a serious expense without answering auy useful purpose. 

At present, staking out U delayed to the period when it can be 
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ttodertaken fnr a purpose of practice] uUlitf, and when it can be 
aODTeniently performed. 

Ai landowneni and occupiers can now refer to the plans without 
having the line staked outf and as enypneers can check the levels 
of rival lines from those plana, ^in^ over the ground with the 
plans in their hands, it does seem very hard upon the com^ntea 
that they should incur such expense fur the officers of ^yal 
En^nee^ who are to be emplnyea to inspect the line. In fact, if 
such parties cannot go over the ground without having the line 
staked out, they must be utterly incompetent for the discharge of 
the duties properly belou^iig to their own profession, and to the 
pOTfimnance of which it is dWlrable they should he restricted. It 
sill be open to a factious opposition to cavil about ever)' one of the 
pnetfi ; and the military enpneen and the whole party may be em- 
ploved in ascertaining that the post U wrong by two inches above 
(T Mow the line. 

Clause 81 pnrvides that the plans are to he deposited and in^ 
•pected. Toe inspector, who knows as much about civil affairs as 
he does about civil engineering, is to hold courts along the line of 
the proposed railway ^ for the purpose of receiving inmrmation or 
snggestions from any |>erson8 interested in such proposed railway, 
dtlier aa the promoters thereof, or as the owners and occupiers of 
lanrls on or near to such line or otherwise ** A very clieap way of 
annoying the companies and putting them to expense, will he by 
tiie landowners and farmers attending the inspectors court, and 
occupying the time of tlie staff by raising ail kinds of objections. 

The twenty-fourth clause is an ambiguous one, giving the com- 
misaioners power to allow the prumuters to amend their plans after 
inimection. 

Clause 85 provides that a second dep<»sit is to be made ; and this 
is followed by another ambiguous and inconsistent clause. 

Mr. Lhiull thinks that Clause 38 contemplates a second inspec- 
tion of the line of railway. 



It behoves engineers to be on their guard against this most 
irrannical, mischievous, and vexatious measure, which will place 
Uietn under the inspection of their inferiors, the military engineers, 
in every operation of a survey ; and they are to he subjected to the 
Judgment of these latter, whether a level be rigidly taken or a 
curve properly laid out. 

It will be seen that this l»lll subjects railway projectors to the 
^uUowing new extent of unprohtatde expenditure:— 

The depoaiting of A' 8 D 0 }ier mile with the Railway ('ommiasion- 



The advertising of the intention to survey. 

The preparing a reference book for the sui^'ey, and the serving 
vi the notices on the occupiers. 

Staking nut the line, marking the levels in feet and ^^inchea,” 
and setting out the curves 

Slaking two deposits of the plana. 

Preparing amende<l plans. 

Attending the inspector in his inspection of the line aa staked 
out ; and fighting for the accuracy of the line, and against the 
ohjeetions of the local parties. 

After all this has l>een done, the old preparations for enrounter- 
ing the ordeal of standing orders have to be made ; for the new 
regulation of the Commons, providing for notices being sent 
through the post is quite inoperative, as service has to be proved, 
and the Lords require the ola mode of service. 

Our reaxlers will agree that any system of legislation more dis- 
graceful to a country than that by which railway companies are 
harassed, was never attempted or perpetrated. 



AnHtiU and Modern Art. ffUtorimt and Crilieia/. By Gkorof. 
Clbohorw, E«u|. Second Edition. Blackwood, Edinburgh and 
London. 1H48. 

It is stated that the object of tbis work is to present, in a popu- 
lar (omo, a brief sketch of ancient and modern art; and to avoid 
the faults of other publications, which are of n» use to the ordi- 
nary remler. By way of carrying out ihi^ledge, the two volumes 
are filled with long uanuigeM from the French and ItHlian, and 
snatches of Creek and I^tin, a'hich arc not likely to be very well 
understood by the public, which are not needful in themselves, 
and which do not even prove the learning of the author. As to 
the execution of the work, without being original, it U liKwe 
and unsatisfactory' ; there is a bash of the opinions of foreign 
writers on art, and the only novelty is the criticism of the author 
cn Englitdi writers and reviewers. It especially fails in giving a 
dear idea of any one work, school, or stylo, and a reader taken 
from the public would acquire the smallest amount of definite iii- 
formatioo from iu pages. It is a very difficult task to give an 



abridged view of an extensive subject, so as to eommunicate 
exact ideas ; indeed, an abridgement requires as high a degree of 
ability as an exteumve work. It U not surprising, therefore, if Mr. 
Cleghnrn should utterly fail in this attempt. As from some petty 
provincial feeling, there is more space devoted to the builoinga, 
sculpture, painting, and painters of Edinburgh than of any other 

{ dace — indeed, a large part of the two v’olume*— the public who 
luy this book on its title, will have no more reason to ^ satisfied 
with the quantity than with the Quality. The work has such 
small merits, that we should not feel called upon to notice it, if it 
were not that it is likely to be taken fur a popular work, as being 
a second edition emanating from publishers ot reputation. 

A popular manual of art has pet to be written and is much 
wanted ; but it mast convey definite information and descriptions 
suited to practical men, and less general criticism of aitists and 
works unknown to the public and not particularised. Mr. Cleg- 
horn's account t»f the Munich school is the best that he has given 
us. but it is quite iiindequate ; wbile a proper account of what has 
been ibuie and is doing there is one of tbe best incentives to the 
encimrsgrnierit of art here. 

We must do Mr. C'leghorn the justice to sap, that so far as his 
abilities go, he is sincerely desirous of promoting the interests of 
art. It may be some excuse fur his defects that the present work 
is the offiihoot of a pamphlet in favour of the imitation of the 
Parthenon on the Caitori lliil at Edinburgh, under the name of a 
National Monument for Scotland. He ia therefore, a partisan of 
pure Greek and what he calls idealism ; he allows of Gothic ; but 
seems to hanker most after Italian. If it were not for the meta- 
physical bent which effects all who are born north of the Tweed, 
and leads him into the discussions about idealism, he would be 
catholic in his artistic predilections. His idealism is, however, 
more confused than that of any German, because he is attached to 
the study of nature ; and while holding up the imitation of nature 
as the great end of art, he cannot make out how to reconcile it 
with idealism. He has been bom in the faith of idealism, — and 
though his convictions are starting arguments constantly against 
his faith, and though his practice is opposed to it, yet idealism be 
persista in maintaining. What it is he has not b^n successful in 
describing; in one place it seems to be the genius and imagination 
of the artist which constitute idealism: but this again does nut 
agree with statements elsewhere. The late Haydnn, although 
he talkeit very much about it, could never make himself understood. 
The upshot always was ** Nature and the Elgin marbles," Mr. 
Uleghorn is strenuous in his abuse of what he calls the sect of na- 
turalists, but without producing any arguments except in their 
favour. 

lie seems to he much more successful in reproducing M. Quatre- 
mere de Quincy's definition of imitation. This is a fitting intro- 
duction to a treatise on artistic criticism. Imit&tioii iu the fine 
arts, says .M. de Qulncp, is the production of the likeness of a 
thing, but in another thing which becomes its imnge. It is not a 
reproduction of the thing, it is not its exact likenese, which can 
only be the result of a reproduction ; but it is the image of a Uke- 
ne«s, to be animated by the mind of the observer. Hence, an at- 
tempt at illusion fails because the artist takes on himself to per- 
form the functions of the sjiectator, and leaves the latter little or 
nothing to do. The origiimU of must of the figures of Raffaelle. 
Rubens, or .Murillo would produce much less interest than the 
paintings : they would often excite the reproach of being ugi^ or 
clum^ women. The best illustration of this fundamental princi- 
ple of the fine arts, but one which Mr. C'leghorn has not adduced, 
IS that derived from tbe drama. On a small stage, and in a short 
time, we arc made to see the greatest men of antiquity, the revolu- 
tions of years, and the consummation of the most important events 
— the actors being men familiar to us even through the disguise of 
costume. 'I'he mind, however, takes its part with the actor, and 
sliares iu the realization. We do not want 

'* A XiofSoni for ■ rUrr. prtocM (o Kt, 

And BiOMcrb* b«b«ld •«rU*i»g •«!!•.** 

Thmo accessaries are useless when the audience can supply tJieir 
aWnce. The great dramatic poet explains the theory of imita- 
tion well, when he says to his audience; 

**—~*TU }onr tlmuiiliU tb«C du« must d«rl( ouc klitfS, 

Carrr ihrm lirrt stid Uwrr « juuiplrf o'rr tlmgs i 
1 uralof Iks wcvmt'lisbBclii of u su|r |««n 
Into an Sour fUas.“ 

As a perfect illusion is not necessary, but hurtful, so there are 
hounds placed to limit the extent of art, and to limit the extent of 
each department of art,— bounds best observed in the greatest 
height of art, and sootiest overstepped in its decadence. 

On the legitimate application of imitation all the fine arts de- 
pend, and this is their bend of union; it is only in the vehiclo 
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uMd, or th« MtMe addreiMd, thftt thoy diffn*. We «re now agi* 
Utinf^ for the catholicity of the three arts of deai^ — paintiniCf 
•culpture, and architecture ; but we cannot expect a perfect de* 
velopment of the fine arta, union their three other Vanrhee— 
tnujuc, the drama, and noetry — be Ukewiae cultivated. The attempt 
to sever sin^cle aita, wmeh has failed, ia a ground for want of con- 
fidence in any s)'8tem which steps short of completeness. In what 
do all our oomplainta and all our inquiries as to the low state of 
art end ? In a conviction of the low mental condition of the uro- 
feasors of art. When the painter has once taken his brush in 
hand, the sculptor his chisel, and the architect hU compaiMteii, he 
hide farewell to education and enlightenment, be gives himself up 
to whst he calls his art. and narrows and cramps hia mind just at 
that time when it should be freest in its expansion. Precisely for 
the reason that the artist has no education, the scholar has no 
knowled^ of art ; and art is kept back from this state of affairs, 
and not the want of manual capacity in our artists, or of ade- 
quate encoura^ment from the public. There have been oppor- 
tunities enou^ latelv, but they bring forth only Buckingham 
Palace or Trafalgar ^uare, art-union pictures or pigtail mon- 
strosities. The schoolmaster has been sent abroad ; but till our 
artists are better educated men, and more on a level with those of 
Greece and Italy, art can have little hope. We do not want 
academies of art ao much as we want achools, liberal training, and 
the poa er of reasoning justly. 

Among the six fine or imitative arU, there arc marked distinc- 
tions. Painting or design, sculpture, and architecture are mate- 
rial in their production ; poetr)', the drama, and music are 
iramaterinl, and the latter two in their performance are transient 
or fleeting. The three latter have, however, the power of repro- 
duction of the model work to such a degree as materially to ex- 
tend their social influence. Painting by the means of engravings, 
and sculpture by means of caata, have this power of reproduction 
in a lem or more modified degree, but the progress of science pro- 
mises to give these arts greater reaources; and although some look 
unfavourably on the machinery' of copying and piracy, we cannot 
but believe that the artist will gain by being broug^it into com- 
munion with a greater maia of the public. The artist and tlie 
public must wo» together, thev must feel for each other, they 
must join to produce the wished effect. Shakspeare working for 
the public of his day, and Dickens fur the public of this, are under 
a stimulus which the artist at the present time too rarely feels. 
The incentive to Immortality, the conscientious discharge of a 
natriutic duty, the inspiring influence of the goodwill and fellow 
reeling of applauding millions ought to operate on the artist as 
they do on the statesman, the general, or tlie poet, and ought to 
produce greater results than the gruvellingseifitmness which yields 
up its ta» on the pa^mient of the stinted and allotted price, care- 
less of anything but the money reward and the penoual gratifi- 
cation. 

Architecture has for its province the execution of single and 
isolated monuments. It is not easy to reproduce the Parthenon 
or St. Peter's, and the architect haa every Inducement to devote 
himself to the production of works the merit of which he will not 
divide with the ooppst, the printer, or the engraver, '~whlch he 
wants no transistor to make known to other nations, but which 
are felt and understocMl bv people of all countries aud all ages. 
Architecture has, too, this distinction, that it has an immediate and 
an obvious utilitarian character.. The painter, the sculptor, and 
the musician minister indirectly to the uses of society ; the poet 
and the dramatist may propose a moral end, but it is not needful 
they should do so ; whereas there are few works of architecture 
which do not bear the stamp of usofulness. It may bo thought by 
some enough to »peol to this sense of usefulness, but until the 
architect can satisD* himself that Newgate or Bedlam ciiCTosses the 
favour bestowed upon Westminster Abbey and St. PauVs, he will 
do well not to be unmindful of the artistic relations of his profes- 
sion. As the mighty dome of St. Paul's is seen from so many 
|K>iDts towering over London, how well does it mark the wide ex- 
panse of population crowding below. There U a greatness in the 
siglit which cannot pass unacknowledged, while the statesman and 
the moralist knows too well the influence of great thoughts and 
great associations on the public mind to neglect those means by 
which they can be awakened and upheld. Athens, it is true, sank 
with the glories of the Parthenon untarnished, but not until the 
living spirit of art bad been quenched. 

The imaginative or creative power of the artUt is what is nut 
allowed for in Mr. Clcghorn’s theories. HU idealism resolves 
itself into the study of nature and the adaptation of the flue 
part of one individual to tlic fine part of anutljer to conistitute an 
ulcal or perfect whole. He quarrels with ll&zUtt for affirming 



that the ideal ia the preference of that which is fine in nntare to 
that which is less so ; but he d^ not set up ui its place aujiking 
which Is clearer. Perhaps there is no difference. The natumiista, 
as represented by Mr. Uaxlitt, say, ^ There ia nothing which is 
fine in art, but what is taken immediately, and as it were in the 
mass, from nature.” Mr. Clegborn, /or Me moderate idealists, 
dues not traverse this, but says, that Ideal art is finer than 
nature though from what we can make out, ideal art ia only 
selected nature. 

As to the question whether it Ubetter to represent individual 
ture with individual defects, accidents, and pecullarities,or to repra- 
sent Jupiter with some of the features of the lion, and Hercules with 
the neck of a bull, to say nothing of fauna, satyrs, and centaurs,» 
this seems to us a question whic^ if solved In favour of the Utter 
side, does not give any valid support to the idealists. Indeed, 
there is nothing which has over yet been brought forward which 
shows that the Greeks owed tlieir excellence to anything but the 
study of nature, or that there is any other mode of attiuning ex- 
cellence in art. We ore therefore the more hopeful of the future 
of English art, as at any rate we have the groundwork of a study 
of nature ; and this, supported by a prudent reference to the old 
masters, as confirmatory of the course of study, will, with a nuire 
liberal education and a more catholic feeling of art, give us artists 
of whose works we shall not be ashamed. 



Raiittfxg Engineering ; emUaining a General 7*nble for the Cnlcuia- 
tionof Earihwirkt. By 'P. Bakkh, C.E. London: Longman, 
flvo. pp. 64. 

We regret to perceive that Mr. P. Barlow haa permitted this 
book to be dedicated to him. for we are sure that he was ignorant 
of the dubious character of the honour conferred on him by the 
unscrupulous author. There need not be the slightest delicacy or 
he^iitation in affirming that the whole performance is a ooUection 
of gross plagiarisms. The formula for the si^r-elevation of the 
outer rail of a railway curve is token from De Pambour. Method 
which have long been published for setting out curves, the author 
claims as his own, on tne plea that they were privatelg communi- 
cated to his pupils, and that some years a^ ho seut to the Gen. 
tleman's Dior)* a paper on the suMect, trAicfi ttxw rejected. 

The ^General Table for the Calculation of Earthwork on Rail- 
wa)^, &c.” is a direct copy from the ^'General Table fur facilitating 
the Calculation of Earthworks for Railw'ayo, Canals, Ac.” by Mr. 
Boshforth. There Is not even a colourablo variation from the 
original in the copy,— if m an eract reprint^ tine for line and figure 
for figure; with a few additions, but not a aingie otmaoion. Every 
one of Mr Bashforth's tabular numbers re-appears in Mr. Bakers 
table. We had intended, in order to render the plagiarism |^- 
pable, to print a column from one table by the side of the corre- 
sponding one in the other table; but after getting half way through 
tne labour of copying the figures, we found that there was not a 
single alteration or omissioa, and therefore abandoned the taak ae 
useless. 

A general reader, nut familiar with the character of earthwork 
tables, might deem the fumilarity accidental or inevitable — just m 
if two persons published different tables of common logarithms 
or square roots, the tabular figures must coincide where l>oth are 
correct. The slightest consiiU'ration, however, will show that the 
present is not an analo^us case. A great number of earthwork 
tables been publi^ed, but none except Mr. Baker’s has the 
same figures as Mr. Bashforth's : and for this plain reason.— that 
other tables, such as Mr. Bidder's or Sir John Macueili'a, are 
applied by methods, and fur pur|x>ses, entirely different. Sir John 
Macneiirs, fur instance, are not general, but have the results for 
ptirlicular slopes and bases, worked out ready to the engineer's 
hand. Mr. Bidder's table, on the contrary, is general, ami con- 
siders the prismoid in three separate portions. Mr. Bashforth's 
is also ^neral, but considers the prismoid in two portions ; one of 
which nos no real existence, but being merely assumed for facility 
of calculation, is ultimately subtracted. Now considering tK^ 
perfect imlepeudcnce of these methods, it is clear that the tables 
founded on them, though entirely different from each other, may 
lead to identical results. But the only person who has adopted 
Mr. Bashforth’s very original plan of considering the slopes to be 
hypothetically continued till they meet in an apex, is Mr. Baker, 
lie therefore is the only jierson who could use the same figures. 

W'e have too much confidence in the right feelings of engineers, 
to suppose for an instant that this attempt to take the fruit of high 
talents and unweared toil from tlie lawful owner will prove suc- 
cessful. In our appreheiuioD, the literary offence is much aggro- 
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mted by the attempt made in the work under review to throw 
doat in the eyw of the reader, by abusinjf the author wboae tables 
are copied. The attacks commence in the preface-, and are con- 
tinued at intervals to the end of the book, with all the emphasis 
which italics and capitals can nve them. For example, spc^in^ 
fCTemlly of other previous tablea, our author allows that “none of 
them are accompanied with directions for finding the contents 
from the sectional areas, which is the most important part of such 
except Mr. Bashforth's; but his mefAod ^ appitfiny them is 
erroneous.'* Now, the assertion, which we have given in the au- 
thor's own italics, is not only untrue, but it would not be un- 
charitable to assert that it is put forth to disgiiise the real relstion 
of his own method to Mr. Bashforth’s. The supposed error refers 
to the calculation for side-long ground for cuttings or embank* 
ments on the side of a hilL where the height of the slopes is un- 
equal). and is established oy taking a perverse and preposterous 
exampl^^that of two sections, 4 cnaiiu opart, of the areas 10,394 
feet and 400 feet, respectively. As if in a len^h of 4 chains, no 
intermediate sections would he taken where the first section was 
Hiqre than twenty^ee limes the last ! 

Setting aside tne extravmnt nature of the case supposed, Mr. 
Bashforth's method, even if so applied, ia iust as likeV give a 
trite result as that which Mr. Baher would substitute. We are 
told, that by neglecting tlie area of the triangle, the former 
method gives a result per cent, too small: but it is just as 
likely that the suhstituten method gives the result as much too 
great : for the ground may undulate so much, that the error may 
be either in excess or diminution. In a case like the present, 
where the ground falls so much in the direction of leu^h, that 
the heights of one end-section are only one-fifrh thoee of the 
other end-section, great irregularities of surface must he supposed to 
tnten’one. For instance, suppose a valley or deep hollow occurred 
somewhere in this length ot four chains of cutting, Mr. Baker 
would tell the contractor that he had to remove all the contents 
of the valley, which, in reality, nature had alreadyexcavatedfor him. 
There ia no guarding agiunst such errors, except by the precaution 
which every reasonable en/nneer adopts where the pound varies 
flODsiderahiy — which, in the present case, would be practically 
iuevitahle^and which hlr. BoAforth's method supposes,— that of 
taking/reqwasi sections. 

Our worthy author has not borrowed his nrcdecestor's table of 
Prcqmrttonal Parts,— which, as we explainen in a former review, 
is printed on card, with a moveable index of w(mm 1 sliding in a 
groove. It is estimated that by this inpnious contrivance, the 
table is made to contain all the calculations which, extended, 
would occupy a surface 49,250,000 times its ]>resent area. To 
have adopted this table ahio, would have been t<K> palpable a 
plagiarism : Mr. Baker, therefore, contents himself witn copying, 
pgure for figure, the first twenty-one lines of it, which constitute 
his (!) “Table No. 9;* and the reader is informed (p. 48), that in 
eases which this “ Table No. 9” does not include, he must work out 
the calculations for himself. 

It is not to be expected that every practical person who calcu- 
lates ouantities for contractors, snould understand the mathe- 
matical principlea on which the particular tables s'hicfa he uses 
are based. But it is within the simplest comprehension, that the 
two methods under comparison — and they ahme— proceed on the 
SBSumption that the sloj>es are hypothetically continued to their 
intersection. It is also not a matter of reasoning at all, but 
one of mere eyeidght, that Mr. Baker has rc-printed Mr. fiasb- 
forth's calculations identically. The otily differences are these — 
Mr. Baker's table is printed'in a less distinct manner; to Mr. 
BasIVirtb'v table of 65 heights Preprinted without a single omission) 
seven more heights are added ; lastly, of the table of Proportional 
Parts, the first twenty-one lioeis are reprinted , and as to the 49 
millions .’irul odd remaining ciilculntioo. whirit the sliding index 
iugenioiisly effects — why, the reader U Icit to calcuLate them for 
himself. 



The Sttem A'tfty.— Mr. Edward Whitley Biker hu been ippointed by lbs 
govemmeat to go out with James Brooke, the Rajah of Sarawak. Mr. 
Baker is attached u enqineer to the Mwaader fripte, and U to have ebsrfe 
of s stesm Isuach, to be used in getting up the small riven and erecka for 
toiveys sad ia search of pirates, and U to be at the aerrice of the Rejah in 
Sarawak and Laboan as mechaoteal engineer. We are glad to see from this 
appoletmeat that the Admiralty are really desirous to improve the engineer- 
big serriee of the oavy, by employing effidcQt practical men like Ur. 
Bsker. 
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BALANCE BRIDGE. 

Jtmir Mautht Sadlkb, of Holbeck, Leeds, iron merchant, for 
“ fmp r oeemmts m constructing bridges. aqueduHs, and similar sfruc- 
farres.”— Granted July 7, 1847; EiiroUeu January' 7, 1848. 

This invention relates to the construction of cMt-iron girders 
for contiiiurms bridges, viaducts, or aquoducta, and other Improve- 
ments relating to railway's. Fig. 1, is a side view made according 
to this invention of cast-iron girders c, strongly jointed and bolted 
together at o, standing upon piers of stone or brick 6 6 b, each 
girder c, being cast from one and the same pattern, or where no 
very groat length is required, two parts c c*, may be cast as one 
piece ; in either case from the points d, will constitute one girder, 
which is from centre to centre of two arches, and the two parts on 




FI*. 7. 

either side of a loir ft, will balance each other, eonsequently. there 
is no weight or *« ny comparatively speaking in the centre of each 
arch. It will he seen that each gilder is loose and at liberty at the 
centre of each arch d d, and though strongly jointed together by 
means of plates on each side, they will allow for any contraction 
or expansion required by change of the atmosphere ; and fig. 9. is 
a transverse section of this joint, showing how the toothed-plates 
fit into similar teeth at the ends of each girder where they meet at 
the centre. Fig. 9. is a plan of the cast-iron flooring for bridges, 
Ac., consisting of plates of cast-iron. Fig. 4, shows these plates 
upon an enlarged scale, the unilemide uppermost and not closed 
together, the better to explain how strength may be given to 
these plates to bear the rails and any weij^t required to pass over 
them ; and flg. 5, is a tmnsv'erse section, lowing how these plates 
are fastened to|^her, and bolted to the girden by the brackets 
a. The covering or flooring-plates e and A, are atiown to be a 
foot in width, and of the length from girder to girder correspond- 
ing to the width required for the railway. 



11 * 
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The pUte tt]M vhlrh the chein ere eecurely bolted it teen 
to have three nba or fliuichet east upon the uuderaide in order to 
l^ve the requitite itren^. and alao nolea caat through it for bolt- 
ing and aecureljr Axing the chaira* for holding the ruila. There 
are ttuds about an inrh equare caat upon the aidea of each plate, 
and each plate baa holea cant of a site exactly to At and receive 
theae atuna, (tee A Ag. A, which ia a tide view of theae plate*,) it 
will therefore eaatly be undentood that if theae plate* were snut 
or doaed together, theae atud* would enter into the holea caat in 
each for that purpnae, clearly ahowing that the whole covering or 
Aooring will be ao united and securely fastened, ao aa to form one 
general maaa of aupport to the raik and the weight paaaiug over 
them. 



LOCOMOTIVE ENGINES AND BREAKS. 

Gbouoe Taylob, of llnlbeck, near Leedi, Yorkahlre, mechanic, 
for Iff^nwemeniM in the oonstructitm ^ enciwt end carriapr* to he 
need on roUwape ." — Granted June 3 ; Enroued December 3, 1847. 

Thia invention relatea, Arstly, to improved arranffementa of the 
rylindert of locomotive engine*,, and toe parte whi^ communicate 
tM reciprocating motion to the driving-wheehi, for the purpose of 
concentrating ^e driving power of the actuated pietona, ao aa to 
rcMnmunicate an even rotating motion to the axlea of the driving- 
wheela, and alao to dUtributc the moving power ^without Aral con- 
centrating it) to one, two, or more paira of dnving-wheela in a 
uniform manner. Secondly, thb invention refers to an improved 
break, fur stopping the progrejM of carriAgea along the line of rail- 
way ; such apparatiu being aUo suitable for sustaining its carri;^ 
on the rails, in case of the breaking of an axle. Thirdly, this in- 
vention relates to an improved arrangement of tender, ruurtlily, 
to certain improvements in mounting the wheels uf railway car- 
riages. 

The improved arrangements are shown in the annexed en^av- 
ings. Fig. I U a aide elex*atiun, and Ag. ^ a plan, in which the 
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motive power, communicated to the pistons of the working cylin- 
ders, is concentrated in a line drawn longitudinally through the 
centre of the plane of the engine, o, a, are a pair <»f cyliridors, 
placed over the end of the boiler 6, nearest to the smoke-box ; 
r, are the piston-rods, with croas-heads, which slide in guides Axed 
to the outside casing of the boiler ; d, d, are rods fur connecting 
the piston-rods to the cranks c, which cranks are attached one to 
either aide of a central wheel /. The pcnpliery of this wheel is 
provided with cogs, for gearing into or driving a wheel g, keyed ti> 
the axle of the driving-wheels A. In order to insure ^e proper 
gearing together of the w heels f and p, and allow of the play of 
the bearlng>^ring, the guides, in which the axle-boxes or journals 
<»f the driving-wheels h slide, are made at an angle, as sliuwn at t, 
Ag. 1, By referring t4> the Agures, it will be seen that the axles 
are placeii above the boiler, and, therefore, wheels of large diame- 
ter (say from 10 to 14 feet) may, if re<|uired, he employed with 
safety ; the oacUlatiun of Uie engine being, in great part, avoided, 
by the central and uniform driving of the axle of the wheels A <^nd 
the weight of the engine being near the ground. When it is de- 
sired to make all the wheels driving-wheels, their shafts may be 
<*onnected togetlier by rods and crank-pins, os now generally em- 
fd^ed. 

Tbc speciAcation deecribea two other arrangements of mechan- 



ism, for eoamunleating the redproeating motion of the pistou to 
the axlea of the driving-wboels. 




The Improved imparatu* or break fur retarding and stopping the 
train ia diovn at ng. A a side elevation of a tender, with the nppo* 
ratua attached thereto ; and Ag. 4 being an end elevation, e ieoiie 
of two levers, attached to the bottom of the carriage, and intended 
to vibrate sli^^tly upon centre-pins b. At their outer ends theae 
levers are connected together by a cross-rod c, and are thereby 
caused to move samuUaneously when any motion is communicated 
to them. A Aanged skias, attached to the outer end of the 

levers a ; and they are prov ided, at their under surface, with a block 
uf W0041, the grain uf which is vertical. These skids are intended 
to be depressed on to the rails, when Ihc speed of the train is to be 
ekecked ; and the Aan^es, which are formed on the inner side of 
the skids, w ill act as guides and keep the carria^ on the line of 
rails, in case of the breakage of an axle, e ts a strong spring, 
stretching across from one skid to the uther, and taking into slotii 
nr opening* formed in the upper part of the skids. This spring is 
embraced, at the middle of its length, hy a lioop /, which is jointed 
to a rertical shaft composed or two parts, and capable of being 
adjusted, in its len^rih, hy a threaded comiecting-piere A The 
upper end uf the shaft g is forked, and between its prongs two 
antifriction rollers i, t, are mounted. In the sides of these prongs, 
and between the centres of the rollers f, longitudinal slota are cut, 
for the purpose of receiving the axle k. of a cam I, which ia in 
contact with the peripheries uf the antifriction rollers. The axle 
k is mounted in bearings aOixed t4t the end of the tender, and to 
its outer end a worm-wheel m is kej'ed. This wheel gears into a 
worm », mounted on one end of a shaft o. which turns In bearinin 
at the side of the tender; and at its otWr end a liaiid-vheelp is 
keyed, for the purpose of giving it a ridarv motion. Let it now 
be supposed that tne skida are required t<» be let down on to the 
rail, — the hand-wheel p is turned, in order, hy means of the worm 
n, to move niund the wheel oi and its axle, which carries the cam i; 
the larger radius of Ibis cam being now brought into contact wrtUi 
the lower antifriction roller, it will depress the vertical shaft g, and 
oommuiiicate, through the spring c, an elastic pressure to the skids, 
whereby they will be made to bite the rails, and retard the progr to* 
of Ihc train. 

The third improvement consists in carrying the axles of tender* 
tlirougb or above the water-tank, whereby the weight is brought 
near the ratla, in a manner similar to that of the engines. By this 
arrangement larger wheels than usual may be employed with 
safety ; the weight of the load which the tender carries being 
brought much nearer the rolls, whereby the oscillation is in great 
part prevented. 

The frmrth part of the invention relates to improvementa in 
mounting the wheels of railway carriages, — the railway axle being 
comnosed of two parts, one being solid and the other tubular. The 
solid axle is made to corr}' one of a pair of wheels, and the tubular 
axle, which is slidden over the s<«lid axle, or otherwise placed over 
it, receives the other whetd. The aih antage of mounting wbueh 
in this manner is, that they will he allowed to turn independently 
of each other. In applying the improvement to axles, as now eon- 
stnicted, one boss is turned dc»wn. and a collar merely is left ; the 
axle is then coated with Fans white,' or other suitable substance, 
and afterwards heated in a furnace to a dull red heat. When in 
this state a tube or hollow axle is cast around it, — the ends of the 
hollow tube being inclosed betweiut the boss and the eollar of the 
inner axle. On tlie contraction of the metals, the inner and outer 
axles will, by reason uf the intermediate Ailing substance, be en- 
abled to revolve independently uf each other, but will be in no 
danger of separating, as the collar keeps them securely together. 
When, therefure, toe wheels are respectively secured In their 
places by the ordinary means, they will be free to revidve inde- 
pendently, and be as JiUle liable to derangement as if mounted on 
one aolid axle. 
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RAKITARY IMPROVEMENTS IN THE SEWAGE. 

( With Enffrovin^, PkUe T. J 

Hie importance of the sanitary qiieetion inrreanea every day, 
and the larfce extent of vorke which will evidently be carried out 
to obtain a perfect S}'iitrtn of sewage make it of great consequence 
to mgineerB to he well informed of the most approved niudea of 
ctmstnictiun. For this reason we have given ropioua extracts 
ftxm the evidence of Mr. Austin and Mr. rhillips, before the Me- 
tropolitan Sanitary Commission, and to which ne beg leave to 
direct the particular attention of the profeesiuii. y 

H. Ai imw, Eaq^ C.E,, at the request of the commiasionera 
made a aurvey of tlie Surrey and Kent district of seweni, and gave 
the following evidence relative to the flat district of l«aml>eth, the 
Borough, a^ Rotberhithe, as shown in the plan, fig. 1, Plate V'. 

^ There ta little doubt that much improvrmeut might be effected 
in the present system of sewage, but It could only l»e CHrried out 
at vsiit expense ; and to extend this system overtbe whole district, 
ao aa to rentier it general and complete, even under such improved 
arrangetnents, would nut only lie ruinous in cost, but the great 
eribi after all would only be lesitened, not remo^ed. With a dis- 
trict MU situated, nearly flat, and for the nuutt part several feet under 
high-water mark, all attempu at providing an adequate natural 
drainage, direct into the river, must end in failure. Do what you 
will, it must be a cesspool system still. A small additional current 
of two or three feet may certainly he obtained in mme rases by 
lowering the outfalls to 'low-water mark, but the advantage of this, 
ouried over a distance of two miles or more, would scarcely t»e 
iqipreciable, and could be carried out only at immense exjiense. It 
appears to be ahaolute that this artiflrial state of things should be 
treated artificially, and mechanical appliances brought to bear to 
lift and discharge the refuse ooiistantlv as it is prtKlnced. Inter- 
mittent drainage is aomewhat more barbarous than intermittent 
water supply. It does seem extraordinary, that w tth the steam- 
aigine applied in almost ever)' useful relation of life, its adaptation 
to thia great purpose for the relief of flat districts of towtis of its 
refuse and water should never have been attempted. It was ver)‘ 
satisfactory to me to And, on proposing the system to Mr. Chad- 
wick, that the idea of its practicability had alreitdv been impressed 
(B his own mind, from obsenatiun as to the efHciencv and small 
SKpenae of pumping, fur the puriHwe of agricultural drsniage. IV'e 
have minple experience us to the facility w ith w hich refu«ie may he 
pumped, in iU application, in several instances, to agricultural 
purposes. It only remains a question as to the best arrangement 
of the drainage to realise tlje object in the most eflicient and oco- 
Domical manner. 

Tlie district to be drained should be apportioned into convenient 
sections or divisions, the drainage of which would be totalJv inde- 
pendent and distinct, converging to the centre of each nivision 
with any desired current, and from thei*e centres the liquid would 
be raised by steam-engines, placed at nny convenient }mint in ci»n- 
oection w ith them by pipes. The skelH<»n plan (fig. 1, Plate V.) 

the jmpulous part of the Surrey and Kent district w ill best ex- 
plain my meaning, it being understood that the divUi<mM of the 
aistrict there represented, the position of the centre points or 
weJht, and (he situation of the engine power, are only assumed for 
the purpose of illustration, without at all presuming that they 
would be the most desirable to adopt. These are matters, the cor- 
rect determination of which would demand much consideration and 
study of local circumstances and arrungeineiit. Beyond the con- 
sideration of these circumstances, the extent of each dirisiori 
would be limited only by the amount of fall that it would lie ne- 
eesury to preserve to allow of a certain inaxiniuni sir.e of drain, 
aod tlie depth of digging that might be thought desiruhle. 

The most impirtant consideration np)iears to be the sixe and 
material of the drains, and I have founded my calculations on the 
bants that tlie maximum size of the main outfall dmins Khmild not 
fsceed a dimension that would be conveniently manufactured in 
pottery clay, so as to allow of the establishment, thrfuitflMit^ of a 
oamplrfc «p«/cNt of pipe rfrofiinj^ rathrrthttu ofbrii'km‘trf'rf. I tliere- 
fure fix the limit of the largest drain at 'i feet diameter, that being 
a practicable size to manufacture. Taking then a perfectly fiat 
vea — which is the worst case for calculation — assuming a total full 
rf ti feet from the extreme jioints to the centre, upon an area of 
half of a oquare mile or 330 acreo, Giis will give a current of 1 in 
ftSO as a minimum, and a 3-feet drain, with that full, will be more 
than sufficient to dischai^ the whole refuw of the densest popu- 
lation u]Km that extent of surface, with an improved constant sup- 
ply of water of lOU gallons per day per houoe. AVith such arrange- 
menta, there would have to be discharged from each division of 



half a square mile nearly one million gallons per day ; but aa by 
far the largest uunntity is used in the busy time, from nine to one 
oVltH^k, 1 calculate a capacity sufficient to discharge the whole 
quantity in that time. 

It would be essential that these drains should be capable of re- 
moving also the whole external refuse of the streets and houses. 
I assume, therefore, that the system should be capable of accom- 
modating a fall of rain equal to un inch and a-half in 13 hours, a 
gtHHl soaking quantity that uimld soon cleanse the whole surface 
of the streets and houses, and convey away the refuse. This 
amount being addetl to the liouse suoply of water, the total quan- 
tity (iroduced at such times in each aivUiuo would be 300,000 cubic 
feet per hour. 

The onlv question for consideration as tii fall, would be to fix a 
safe limit for the total inclination of thoae continuous lines of the 
I drainage that would have to convey the water from the extreme 
I points to the centre. Having decided upon that, the rate of in- 
clifiiitioi) should be graduated from one end to tlie other ; because 
tlie Hoceleruteil velocity of the stream, as it would appnnu'h the 
centre outfall, would admit of conhidembly les« inclination of the 
drainage than at the commencement ; or, on the other hand, would 
admit of R great reduction in the size of the pipes. All the col- 
lateral or intermediate branch-draina, it will he seen, would have 
so considerable an amount of full, os to afford the opportunity of 
putting them all in of a very small size. 

The engines may be fixed in any spot most convenient and ad- 
visable, ami there need l»e only one pumping establialiment for tbe 
whole di^trict (as shown in the skeleton plan, fig. 1), to which 
main pijK's wiMiId lead from the several centre wells, precisely as 
wouln be jimctisi'U in raising ao much water from o well at a dis- 
tonce. From the engines, one or more di8charge-pi|>eH, to convey 
the whole refuse, would lead to the most convenient nutlet in the 
river, as shown by the double dotted line. The arrangement here 
submitted would offer this great advantage, that the )ioIlution of 
the whole southern hank of the river would at om'e he uvi»ide<l, a.s 
the liipiid refuse could, w ith equal facility, be discharged at any 
spot lower dow n the rii er, where no inconvenience would Hrine 
from it. Bv-uiid-bve, when the public mind is brought to appre- 
ciate the value of this material, and to apply it to its legitimate 
purpose, instead of throwing it awoy, there woultl be nothing more 
required than to lay down the distributing-pipes from the engim^ 
in the direction of the demand. The discharge pi|vc would then 
serve its tinqicr purpose of a waste-pipe into the river, when the 
supply of the liquid exceeded the demand for it, or it would lead 
into ifepositing reservoirs. 

1 calculate that it would be neceasary to provide four times the 
amount of steam iMiwer for the removal of tue refuse during wot 
weather that would be necesiWiry on dr)' days, and this is the very 
amount that would prohubly be iieces.>uir)’ to raise the refuse the 
additional lieight required for its ujiplioation to agriculture. 
Thus, in wet weather, when there would be no demand for the 
sewage manure, the whole power of the engines would he em- 
ployed in raising the greater quantity of liquid sufficiently high 
only for its ditwharge from the district; and in dr)’ weather the 
full |Hiwer would be engaged in raising the smaller quantity the 
additional height necessary fur its intended application to agricul- 
ture. The system would t»o work logetlier very satisfactorily h» a 
perfect whole. 

The cost of this improved system of drainage will not amount 
to more than one-fourth of the system now pursued in the Surrey 
and Kent district. This commission has recently given notice of 
the intended execution of works iiivolviiqj an outlay of X’lt)0,0ou, 
to be expended in a few main lines of drainage, which, for the real 
and imjiortaut pur|Ko>es of sewerage — the removal of the liquid 
refuse iruxn tlie houses — will be of no earthly benefit to the inha- 
bitants hut will serve only to obstruct future improi enient ; 
whereas the outlay of this amount on the plan proposed would 
actually suffice for the construction of the entire street drainage, 
including every court and alley, of more than one half of the most 
populous part of the district comprised within an area of four 
ac|uare miles immediatrlv south of tiie river. The pcrfec-t drain- 
age of the most crowded district on tliis system would cost on the 
average .1^3 per house, w ith an animal charge of 3«. per house, for 
annual expense of engine power. To repay in 3U years, with in- 
terest, the whole cost of the public or street drainage, together 
with complete private or house drainage, with stone-w are water- 
closet basin, and including the above annual charge for engine 
|K>wer, would involve a rate of 7«. per annum, or about a third of 
the annual cost of emptying a ces*jK>ol, where at all decently 
kept.** 
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Mr. pHittrps, C.E., jrnre the fullowing evidence as to the system 
of sewage adopted by him : — 

Solidity of execution in construction, economy of materials and 
lalKiur, combined witlt strength to hear the lateral and vertical 
nre««ure« of tlie irrouud, and efficiency in affording the best channel 
tor quickly conveying away the sewage, are the ea<4ential requisites 
for a sewer. The cVclc nffordn the most cajwicitms area of all 
plane fig'ire* having the some circumference, and conversely its 
circumference is lens than any tither figure of the same capacity. 
It, therefore, 8u|>plios the greatest caj%aclty for receiving the 
witter, w ith the siniillest frictional surface, and the least oonsump- 
t ion of materials. As regards strength: when the nreasure from 
the ground around a circle is the luiine, it is equally distributed 
throughout the entire thickness com^xising the arch ; for. ns the 
extradoaaJ length is greater than the iritmduMd len^h, tne arch 
is uecetfeiarily made up of a series of wedges all ]>ointing to the 
centre of the circle ; hence the circular form prevents the earth 
tmtside of it from forcing it in, and from disturbing it, provided 
the pressure be equal, while upright walls in the same circum- 
stances would most probably be unable to withstand the pressure. 

The removal of sewage and prevention of deposit of matter in 
sewers are entirely de{Kuident on the quantity and velocity of 
Um water running through them. In order therefore to keep them 
well washed out and cleansed, the utmost scouring force should be 
imparted to the streams. A semicircular, or still narrower and i 
devper-curx'ed channel of a semi-elliptical or catenarian form, I 
concentrates the finw on a small area of friction, beajM it uji, aud | 
so increases its velocit}’, and maken it more powernil in lifting, i 
holding ill sus)>eiuuuii, and carrying away all nmlterw which may ' 
find their wnv into the sewers, than a w ide and flat channel. A 
sewer. theref<>re, having an arched crf»wn, curved side walls, and a 
narrow and deeply-cuned bottom, which, combined together, give 
the dkcpe of on e^g rrith the mnnli end phu'rH doicntrar^, ta, in toy 
opinion, the best and most efficient form for all branch sewers. It 
would ap^H>ar however from what 1ms been stated, that the circle, 
from havitig a more mpai'ious area and less rubbing surface than 
any other figure, is the ht^t shape fur oU sewers. But this is not 
the rase ; for although the surface of contact of the egg-shaped 
sewer is somewhat greater than a circle of the same area, yet by 
cfuitnicting the channel and so raising the height of the ■tream. 
the ratio of velocity and cNttisequent j>ovrr to »cour is iner ca s e a 
tiipreby, as will Ih* evident on ex|>eriment being made. It isthe pre- 
roumtive of the egg-ahnjied sewer, therefore, to combine in its 
fVrrm, capacity, econ(»my, strength, and efficiency. 

For the short collateral branches of the sewers in street, courts, 
v\c.« the Kmaller they are, (provided they be large enough to 
receive and curry off storm waters in addition to the ordinary run), 
the less chance will there he for them to choke up. In the course 
of my experience I have examined hundretU of drains, ami I have 
always found small drains and sewers which had a moderate fall, 
and nnv'thing like a goo<l supplv of water, quite clean and perfect 
in that res|^ct. I anticiji.Hte, indeed I confidently entertain an 
«qiiiiiun, that with n romhmiition of the water supply and a tubular 
KV'Htem of sewerage ami house-drainage, the wfiole of the annoy- 
ance now experienced by the public from defective drains and 
sewers may be made t<i cease. 

If constant currents of water be carried through the drains and 
sewers, tliough the currents may he small, yet provided they be 
constant and concentruted on very narrow and smooth bottoms, 
tliey will keen the sewers clean. Where the supply is intermittent, 
the matter discharged from the house-drains, meeting with no 
current, accumulates. In order to prevent dejiosit in drains and 
M'wers, there must he a certain degree of velocity and force given 
to enrli current, so ns to prn<luce agitatiun equal to, or rather 
greater than the cm or weight, mass, figure, and superficies, 

of the sand, silt, mud, anti other substances, to be lifted, and kept 
nlwnys moving, or unitetl and incorporated with the running 
w aiter, adtled to t!ie friction of the Utltom and sides of the channel. 

The chance of any sower keeping itself clean is dependent on 
four things, — namely, iu capacity, its f<»rm, its fall, and the 
(|uiintity and furceof tlie w.xter running through it. It is only from 
ob.-iervation and experience, and the application of rules deduceil 
tlu'refnmi, to the proportioning the capacity, the form, and the 
fill], as also the quantity aud force of water requisite to prevent 
deposit, that we can hope to arrive at perfection in sewerage. 
From observation and exiieriment, I find that it requires a cun- 
^t.xnt velocity of current to be running through the sewers equal 
to ulHiut leet per second, or 1^ mile per hour, to prevent the 
M»il from dejiositing within them. 

'i'Jiere is lesa water running m the sewers on Sundays than on 



other days of the week ; and moat on Saturdays. *1116 height of 
the flow 'every day goes on increasing from an early hour in the 
morning until about noon, when it is highest; it then jrradually 
aubsidea to its lowest level. The period of the greatest flow ex'cry 
day it between 11 a. m. and 1 p. m. 

The fall of aewers should be proportioned to the quantity uf 
water that is to pass through them. For, with the same fail, the 
greater the body of water the greater will be the velocity and 
scour ; and conversely, the less the body of water the leM will be 
the velocity and scour. Again, a larprel>ody of water will, with a 
little fall, run with the same velocity aa a small quantity will with 
Rgrent falL Hence the recipient of many branch sewersmay hare 
less fall than the branches tnemselves. A fall of a quarter of an 
inch in 10 feet has been considered the least foil that should be 
given to branch and summit-level sewers ; but this fall is not 
enough to keep the sewers clean. No ; such sewers should, io my 
opinion, have not lesa fall than half an inch in 10 feet. In some dit- 
tricts it is found impossibie to get even so much fall as a quarter 
of an inch in 10 feet. In districts where proper fall cannot be 
obtained, it Is ueccssur}' to resort to flushing to keep the sewerv 
free of deposit and clean. 

When a main stream receives a branch stream, the united 
body of water causes the height of the main stream to increase, 
consequently the surface rises somewhat higher than the surface of 
the divided streams; hence the water flows back, producing de> 
posits of heavy substances about the junctions, which depoeita 
^aw back and impede the flow of the two streams. Vow, Iti 
order to remedy this evil, the bottom of tlie main sewer, immedi- 
ately below the junctions should be made some inches deeper than 
the oottoms above the junctions. By this mode of forming the 
bottoms, the surface of the main and branch streams will have a 
uniform inclination, and the acceleration of this fall will prevent 
regurgitation and deposit, and the united streams will flow on- 
wards with incrensefl speed. 

In order to determine the depth below the junctions, it is ne- 
cessar}’ to calculate what height the body of water falling from 
the branches will increase the stream in tne main. The capacity 
of the united stream is ver)' much less than the sum of tlie 
capacities of the divided streams, and the velocity in the former is 
coDsiderahly treater than cither t»f the latter. The ratio of 
increase of velocity follows the ratio of decrease of capacity. It 
follows, therefore, that a gradually accelerating velocity takes 
place immediately below the confluence of the sewers throughout 
the ramified system from their tmurces to their outfalls, and suck 
I have found to he the case. 

Egg-shaped sewers, var)'ing in capacity according to the area, 
the number of houses to be drained, and the quantity of water tu 
he discharged, from 9 inches wide by 1 ft. 3 in. high, to I R. 6 in. 
wide by i ft. 6 in. high, would suffice fur sewers on summit levels, 
and al.<<o for branch or collateral sewers which Imd to mroive t)ie 
drainage of from one to twelve or more urdinary-»izeil streets. 
Of course the secondarx' mains whicli would have to carry off th« 
water frum these branch or collateral sewers, as well as t)ie prin- 
cipal main lines into which the secondnrx’ ones would dischaigv 
themselves, must be larger in proportion ; but under a proper ar- 
rangement, fewer principal lines would he required. 

In.stead of discharging a large Irody of water uselessly, as tn 
any power of sweep, 1 would, under the system of constant and 
concentrated supplies and smaller M‘wers. economise the water by 
using it to scour several small sewers instead of one large oru*. 
For this reaouii I would prefer having more outlets, or at least 
more catch-water sewers, instead of discharging all the drainage 
by one largo nioiii sewer throughout, althtmjih at or near the 
outlet, 1 might probably be obliged to lead the whole of the water 
into one main line; but 1 should not like to part with it Into u 
main line until I had made it serviceable in sweeping os many 
tit'wers as p<>ssih]e. As the keeping of all sewers thoroughly 
w iuihed out is necessarily dependent upon an abundant supply of 
water, the principle which I have thought it best to follow for that 
purpose is to tie and connect nil the Hewer<4 together U{Kiii a uuifomi 
systeni of levels so as to use ilje wnter running .nlmig lowers nn 
higli levels for washing out thone on low lei els. For this purpi*i«, 
as will be seen by the plans, (^Flate V., fign. 2, 3, and 4), 1 would 
connect the heads of adjoining sowers below with the superkir 
sewers above them, ami arrange the connections so that, as tlie 
currents of water running along the latter sowers arrive opposite 
the connections, they may divide ami sulKlivide themselves by the 
ridges or groynes formed by the meeting of the inverts. By tbia 
means the water would traverse from one sewer to another, and ao 
keen up a perpetual flow throughout the entire system. There 
can he uu doubt that w itli much smaller sewers thau those dow in 
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ti8«« juid » more regular and abundant supply of water, the sewers 
would, by this R)ftem of arran^'ing them and economising the 
oirrenta, keep themselves thoroughry clean. 

All head sewers, from want of barkwator, have a tendency to 
choke up, and their Tentilutii»u is also very bad, conseipiently there 
should be aa few of them as possible. 

The general surface of the metropolia, on the north side of the 
Tliamea, ia most admirably situated fur being efficiently drained, 
m the ground continues to rise with an easy acclivity from the river 
to the hills some miles to the northward. The surface is divided 
into several natural areas, each of which has its main outfall sewer 
running through the lowest level of the valley, and discharging 
into the Thames, and Into these main or valley sewers the wnule 
of tlie sewers on the sides of the declivities discharge themselves. 
This mode of draim^ is a very objectionable uue, and should 
never be resorted to if it be possible to avoid it. The declivities 
of ail natural areas are generally iit two directiuns. namely, trans- 
versely towards the valley line, ami longituduiaily towards the 
oat£^ Now, if attention he paid to the levels, and the sewers 
on the sides of the declivities 1^ judiciously arranged, a penietual 
dreulation of water may be kept flowing throughout the whole of 
them from the sewer on the summit at the he^ of the natural 
area to the outfall in the river ; that is to say, a system of col- 
lateral or concentric sewers should rise one above another from 
the Taller line to the ridge or water-shed line of the district ; each 
eoliatenu sewer skirting the entire area, and discharging itself 
into the river by a separate outlet, or iu the manner previously re- 
ferred toi. It will be seen that, when the sewers running trans- 
versely are connected at their upper and lower ends on the same 
levels with those running longitudinally, a facility is aflTorded for 
the drainage to circulate from the highest sewer to the one imme- 
diately below, liom this to the one next lowest, and soon through- 
out. 

Mr. PliUlipa proposes fourteen graduated forms of branch so- 
ooodi^ and principal main lines of sewers of the egg-ehape for 
the drainage of a district in which the seweni and the water supply 
are under one and the same authority. Fig. Plate V., shows the 
form of one of the sewers together with the radii of the several 
curves. 
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Mach caution is required in the building of sewerw in a clayey 
toil ; otherw ise, frt»m the treM’herous character of this ground— 
ita liability to expand and slin, — the sewers may be forced in. 
Tbe thickness of a sewer shoulu he proportioned to the nature of 
tbe ground and the pressure it has to bear ; but its stability is veij 
muen dependent on the goodneM of the workmanship. A half- 
brick sewer, under ordinary circumstances, will, if executed well 
and soundly, the joints made thin, and the sewer worked true to 
the curve, W quite strong enough, and would be found to answer 
pverr required purpose. The thicknesaes depend upon the ma- 
terial and strata, tne equilibration mar he altogether destroyed 
by a want of uniformity in the working or the cur> e. The greatest 

S resaure of the ground acts laterally from the sides downwards. 

luch of this pressure may be prevented by leaving in the trench 
from the surface downwards short lengths of earth, say of 10 to 
90 feet, and about iO to BO feet apart, to be tunnelled through fur 
the sewer to pass. These bcnchinga, as they are termed, will keep 
the aides of the trench from sinking and slipping, and so from 
pressing against the aides of the sewer. 

The smoother the surface the less will be the friction, and con- 
sequently the CTeater will be tbe velocity and discharge ; and the 
friction in a glued pipe must be considerably less than In a brick 
drain, as commonly Duilt. 1 am not prepared to say that the 
friction would be diminished so much as one-third ; 1 think nut so 
much. The smoothest gloss pipes throw off transverse motions 
whieli greatly impede the flow. There is a difference in the flow 
of pure clean water and of sewage water ; the Utter moves more 
sluggishly. This is caused by its being thicker and more viscid, 



from having matter chemically combined and mechanic.ally sus- 
pended in it. 

As the velocity increa^ies, so does the transverse section of the 
area occupied by the stream decrease. This is a natural law ob- 
servable in all moving streams, for wo see that in a moi tug mass 
of water the discharge is the same, whatever form and size the 
cftannel muy assume, the velocity being greater where the channel 
is narrow and deep, .and less where it U wide, flat, and irregular ; 
but the exact ratio of decrease of area, from decrease of friction 
aud increase of flow, can only be determined by actual experiment 
and by taking into account all the attendant circumstaiises which 
influence and govern the motion of the stream. 

Have you at all considered the capacities of sewers neceasarv for 
draining different areas of ground ? — Ve*, I have given the su(>ject 
much attention. If the consideration of the sixes of sewers was 
confined solely to the cann ing off the water supplied by the aeverul 
water comiMinies, then 1 apprehend that pipes sumewhat huger in 
size than tlie supply-pipes themselves would suffice; but provision 
has to be made for receiving and conveying away the waters of 
heavy rains. In London continuous heavy falls of rain are nut of 
long duration, lasting seldom more than from one to four hours. 
About one-fifth of the quantity that falls is absorb^ partly by thc^ 
dryness of the surface of the roofs, the paving, ana the grt'iuncl, 
and partly by the porosity of the ground itself. A farther propor- 
tion U also prevented fmm flowing to the drains and sewers at all 
by hollows in the eurfuce, and again reascends into the atmosphere 
us vspuur. There is also a small quantity that enters into the 
compiisition of animal and vegetable iHMlies. Then there is the 
resistance the flow experiences from the friction of the entire sur- 
face, l>eing acreleriiteu or detained in proportion as the surface is 
more or less inclined. To provide for the discharge of a fall of rain 
of two inches in depth has been considered by Mr. HawksIe^',C’.E., 
the extreme datum upon which to proportion the capacities of 
town sewers generally. Now 1 believe that, practically, the sizes 
in his table, although they may appear theoretically correct, are 
fcxcepting A>r the smallest sizes) too large fur sewers in iKmdun. 
It is extremely violent rains alone that produce a depth of two 
inches per hour, and such rains occur otil^ once in tour or f\ve 
years, if so much. I am of opinion that it is unnecessary to pro- 
portion the xizes of the sew ers to meet an extraordinary occurrence 
that mav probably happen only once in so many years. My resMui 
fur not fearing any serious damage from an excess of rain at remiite 
iiitervalN bein^ provided for in surface channels, excepting, per- 
haps, in situationn peculiarly liable to inuudatioii (for instance, at 
the fool of a long or steep declivity, or wrhere the waters may, 
from any cause, be suddenly congregated at one focus) is, tbut l 
have observed, that in towns entir^y destitute of underground 
drains, no such inconvenience is felt as would justify the formation 
of enormously large sewers, or the expenditure of large sums of 
money to provide against it. In August IB-ifl, a most extnMirdinary 
fall of ram occurred in Liindon. The storm lasted nearly two 
hours, and from the best information I have been able to obifiin, 
the depth of rain amounted to about four inches. Much damage 
resulted therefrom, by the water in the principal main lines situate 
in the valleys flowing up the drains axul branch sewers, aud inun- 
dating the rooms and cellars below its level bv the influence of its 
pressure. The inundation of lands and the damaging of property 
in the valleys could not happen if there were parallel catch-water 
lines of sewers on the sides of the declivities to convey the drainage 
into the river by separate outlets. The average fall of rain in 
London is about 93 inches in a year, or about 9i inches in depth 
per thouaaiid hours. Now after observing and calculating the 
depths of different falls of rain in London, it appears to me that if 
the sewers were of sufficient cajiacity to receive and discharge, as 
fast os it a quautitjf of tcater t^ual to thr produce o/ a J'uU oj' 
rain o/ one inch in drjdh /wr A/>ur. they would be found large enough, 
and that mure particularly if they were built on tlie intercepting 
or catch-wiiter principle, and so aa to communicate with each other, 
and all be fllleo with running water at the same time. The steps 
to be taken to proportion tlie capacitiee of seweni to receive and 
convey away the waters of heavy rains should, 1 think, be as fol- 
low, although I fully admit our present knowledge of the subject 
to be very elementajy 

To ascertain the number of superficial yards or acres to be drained 
bv each sew cr separately ; progfesaing in a uniform gradation from 
the entire natural area to drained by tbe largest outfall sew er, 
to the small tract of land to be draluea by the least sew er on the 
summit. Taking the hourly fall of rain, therefore, upon one acre 
at one inch in depth, we must provide for the discharge of a qiiaiv 
tity of water ( V^^) = 3630 cubic feet per hour, or one cubic f'Mit 
nearly per acre per second. Then taking into account the loss 
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from nbfMDrption. the detention from friction, and otherwiM!, that 
quantity mij^ht be reduced to four-fifths of a cubic foot, but aa the 
carryinic off the waste water of the entire of London must be pro- 
vided for at the aame time, one cubic foot may, I think, be con- 
sidered as the datum upon which to calculate the capacities of 
sewers sufficient for conveyinfr away that quantity of water per 
second multiplied by the number of acres to be drained. The 
quantity of rain-water draininif fr(»m an acre of ^)und in one 
second of time may be determined by fint ascertaining the exact 
area of surfai'e drained by some Inrfre main ses'er; and, secondly, 
durinf^ the time of the storm, the quantitvof water passing thruutfh 
the sewer in one second ; then the nuniWr of cubic feet of water 
dischar^red, divided hy the number of acres drained, will ^ive the 
number of cubic teet of min dminirig from the surface ot each acre 
per second. 

The area of surface that a sewer will drain, and the quantity of 
water that it will dischsrtfe In a (riven time, will be greater or less 
in proportion aa the channel is inclined from a horiztmtal to a ver- 
tical position. The ordinnnt’ i»r common run of water in each 
sewer, due from bouse drainage alone, and irrespective of min, 
should have sufficient vel(K*ity to prevent the usual matter dis- 
charged into the sewer from denctsiting. For tliis purpose it is 
necessary, as I have previmndy observed, that there sliould be in 
each sewer a constant velocity of current equal to feet per 

second, or l| mile per hour. The inclinations of all rivulets, 
brmiks, streams, and rivem gradually and prctportionally diminish 
as they progress from their soim'es to their outfalls. In propor- 
tion as tne inclinations diminish so does the quantity of water in- 
crease. If the inclinations were the same throughout, the velocity 
of the united stream at each confluence would increase in nearly 
the same ratio as its (quantity, or equal to the sum of the previous 
velocities of the recripient and the fWder, and thus would tne velo- 
city ultimately liecome so very impetuous as to tear up and sweep 
awBV the materials of its bed, and cause destruction al<»ng its banks. 
If tne force of the waters of the river Rhone were not absorbed by 
the operation of some constant retardation in its crourse, the stream 
wcnila have shot into the Bay of .Marseilles with the tremendous 
velcwity of 910 feet in a seconcL or 16i miles every hour ; and even 
if the river Thames met with no system of impediments in its 
course, the stream would have rushed into the sea with a velocity 
of HO feet per second, or miles in an hour. The result, how- 
ever, of the operations of nature Is a compensation for the increased 
laicly of water by a diminution of the inclination of the bed, and so 
an economising of the force of the gradually accumulating current. 
The inclinaticms of the sewers of a natural district should bo made 
to diminish from their heads to their outfalls in a corre^sponding 
ratio of progression, so that as the body of water is increased at 
each confluence, one and the same velocity and force of current 
may he kept up throughout the whole of them. 

In some situations I would build side entrsneea to a tubular s)'s- 
tem of sewers; but I believe their use, in some degree, might be 
superseded. Means of access to the sewers, so as to be able to get 
at and remove accidental obstructions, would readily suggest them- 
selves. A shaft, having a strong moveable grating on tup, could be 
built over the sewer, with ladder-irons built in the angles, to admit 
a man to go down and up, with a recess at the bottom on one side 
to give room. This shaft may he also made to serve as a veotila- 
tor. fSee 6^. 5 and 6, Plate V.) 

CiuUjf Draim . — I have constructed gully drains with terro-me- 
tallic and glazed stone-ware pipes of 6 inches and 9 inches diameter, 
as shown in figs. 7, K, 9, ana 10. I was led to recommend the 
adoption of this mode of construction from the fnlloa'ing causes : — 
In passing through the sewers I found lying opposite the vents of 
a large number of the gully drains heaps of stones, and all kinds of 
streets refuse, which it was utterly impossible for the water to re- 
move. The dams thus formed causM the sewage to accumulate 
behind them, and the noxious effluvia evolved from the decutnpo«»- 
ing matter escaped into the streets by the gullies, and occasioned 
much of the annoyance felt by passengers. The best remedy fur 
this evil appeared to me to be to prevent the stones and street r^ 
fuse from passing into the sewers, t build the drains so that they 
would not choke up, and to prevent the emission of foul air from 
the sewers into the streets by the gullies. We have accomplished 
these things most perfectly, ov reducing the width of the spaces to 
I inch between the bars of Ine gully j^ates, by constructing the 
drains <»f the form shown by the section from the gully to the 
sewer, and by fixing at the vent an air-tight cast-iron valve or flap, 
hung with tackles, as shown in figs. 11 and 19. A grating of 
trcllis-wurk or cullender is placed under the top grating, at the 
bottom of the box, for the purpose of catching small stones and 
rubbish that may pass between the bars of the grate above, and ao 



to prevent them from falling into and choking up the sewer*. I 
have not, as yet, made use of the lower gr Uing, nut probably, I 
should be Induced to do so in connection with a tubuUr system of 
sewers, as it is important to keep large and heavy substances and 
refuse out of the clrains and sewers. I may state Imat as a proof of 
the efficacy of the foregoing mode of constructing the gully-drains 
with the improved grate, the labour and expense of cleaning, no4 
only of the gully-drains, but of the sewers as well, is now, com- 
paratively speaking, nothing compared to what they used to be, 
and I cniffidontly entertain an opinion tliat the labour and expense 
will he still less and less,*' 

Mr. Phillips has just produced bis report on the improvement of 
the drainage of VFestmmster, and which has been printed. This 
document is of great importance, and we are pleased to see that 
most of our suggestions on this subject have b^n adopted, parti- 
cularly with reference to turning part of the drainage into the 
Regent Street Commissiunerii' Sewers. Mr. Phillips proposes to 
divert the high level streams to a station at the east end of l>un- 
cannon-street in the Strand, to bring the Westminster drainage to 
the same station, and to apply the natural power thus to be ob- 
tained to work two water-wneeU of the most approved construc- 
tion, with revolving buckets and plunger-pumps attached, to lift the 
drainage from the well or receiving reservoir below, and discharge 
the same into channels communicating with the upper stream on a 
level with high water, beyond the tail of the wheels. The aewnge 
will tlien be carried ander the side-bed of the river into low-water 
stream. 

Below we give a summary of Mr. Phillips' estimates, which malm 
atotalof 



Summary af iha E»timaiea. 



Feet Run. 


CIsat 

No. 


Internal 

IliaoMCer. 


Sectional 

Area. 


Price 
per Foot. 


TouU. 1 






In. 




In. 


feet 


e. 


d. 


m 


a. 


d. 


8,118 
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50 
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30 


8-19 
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5,682 


12 
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4 524 
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40 


X 


24 


5 23 


lu 
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2,262 
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2.086 


3 


30 


K 


18 


3-Gl 
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625 


16 


0 


9.599 


4 


20 




12 


131 


4 


6 


2,159 


15 


6 


18.709 


5 


i-'» 




in» 


!■ 


4 


0 


3.741 


16 


0 


I 53.284 


6 


15 
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6 


073 


3 


3 


8.658 


13 


0 1 


1 7.699 


7 


12 


X 


71 


0‘56 


2 


6 


962 


17 


6 I 


1 9.742 




9 




6 


0 29 


2 


0 


974 


4 


0 1 


113,761 


(- 


4f. 5d. per foot run, nearly.) 




£25,067 


14 


0 



Bitimste for building a Gullt Dsaik, iversge leogth 20 feet. 





£ 


s. 


d. 


Six cuhtc yards Digging, 6co., at Is. 6d. 


.. 0 


9 


0 


Twenty fret run of 4 in. Hipr, at Spl. . . 

Gully Grate (abont It mt.) including bedding 


.. U 
end 


14 


2 


fixing 


.. 0 


16 


0 


Total . . 


.. £l 


19 


2 



Ahoot 400 Gully Drains will be required, wliich at, My V. each, trrtOUBts 

to 0 0 

Bstimsta for building a Sawr.a «lrmg Psl|.Mi11>Es>t, Trsfilgtr.iqas'e, Dun* 
csnnoa«ilreet, Stritid, and ViUieri-»irrct, for diverting the Wfvicrn and 
Eastern branches of the Haruhom.lane Main aewer,— bring a length uf 

2,230 feet, at 19i. per fool £2,007 0 0 

Estimate for Two Watie Whksls, with coiupleie Lifting Xlacbloery 
atiacbed, sod iscludiog all neccuary work. 

£ t. d. 

Brickwork— My 40 roda at 10/. .. .. •• 400 0 0 

Two Water Wheels, at 2004 400 0 0 

LUtiag Maebioery— My 200 0 0 



ToUl .. £1,000 0 0 



REPSRRMCE TO ENOOAV1N09, PLATS V. 
FIs* 4.— Srctloa of SHaU oe A A. 

Fig. a.— Ptaa ot shsA. 

7.— Mcction ofOully Drsla frooi (trstlBg to Sever. 

Pti. tf.— PUo of GuUy Mid (jmilDS. 

Plf. 9.— TrsnivrrM Aectloa of Otil<r sod OrsUnf on A B. 

Ktg. 10.— Lonshudinsl Sevikia oi GuUf uxl Ormllaf oo C 1>. 

Fig. i I.— Section «f Drain and PUp at Vest. 

Flf . I J.— S*rofi» View of Flap. 

Pif. IS.— Mode of Sirlktof Oh Carves. 
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ON THE MOTION OF WATER By Guido G»*8di. 

Tranutated fey E. C rest, Em}., in his Evuietics hsfurt the MftropO’ 
Ulan SauUary CrnnmUeium'rs. 

Oar author has tiken coniidenikle pains to construct a parabolic 
tahle. pveii in hii vork (Hook % cap. <fe) ; by a reference tu which 
much uihuur will be anvetl by those who dodre to midce aimllar in- 
veatijratioiu ; he thus describes it;~ 

** This table Is divided into three columns. The first containinc 
a natural series of numbers from 1 to lAOO, repreM>ntin^ equal 
parts, as inches or other measures. These numbers are the lieij<hts 
from which the water falls. The second column contains the n>uts 
of the opposite iiumliers in the first, and expresses the velocity of 
the water, corresp^mdtntr to the height in the first column, in inte* 
frera and decinuUs : when the rmit is somewhat tn'euter than the 
truth, the s)|r*> + ^ prefixed, and when less The third column 
contains the product of the first and second, and must be read olf 
at exceedill^ or fallinir short of the truth, according as the sign 4 - 
or — U prefixed to its set'oiid factor. 

It is clear that if the numliers uf the first column express the 
heiffht of a parabola, the numbers in the second will bo its ordi' 
nates when its latuM rectum, or parameter, is 1 ; or at least, they 
will be nr«tportional to the ordinates in suhduplicate ratio of unity 
to the m/u« rectum of a {fiven parabola, and the numbers in the 
third column will he the rectangles circumscribing the parabola 
which has unity fur its latue rectum, and will be moreover propor-> 
tional to the area uf the parabola, which is always ^rds of the cir- 
cumscribing rectangle. 

If the parabola has for its tattu rectum in terms of the first 
column, all its ordinate?! are to the ordinates of the parabola of 
the same hei,irht, having I for its tatus rectum, in subduplicate 
ratio of to 1, that is, as to 1, or as the circumscribed rect- 
anffle to the parabida, it is clear that the parnhula who«e latue 
rectum is will be equal to the rectan^fle which circumscribes the 
parabola whose Uittu rectum is unity ; hut such a rectangle is equal 
to the product of the Imsc by the height, which ia the number 
opposite in the third column, therefore the numbers in the third 
column express the area of a parabola whose Uitus rectum is and 
la proportional thereto when the tatu* rectum is any other quantity. 

Nioreover, since the numbers in the first column express the 
heiffht of water standing: in a vessel, or the distance of each par- 
ticle of running water above its base, and the numbers in the 
second column representing the velocity caused by such a height, 
the numbers in the third column express the quantity of water 
which will i.ssue thnnigh such a width in a given time, through a 
bole or section whose noight would l>e equal to the whole distance 
from the surface of the water or origin uf the river, and the base 
of such a section as the number in the first column. 

The difference of numbers of the third column will be the 
quantity uf water which escapee in an equal time through a hole 
or section of equal breadth, and of a height equal tu the dliferenoe 
of the corresponding numbers of the first column. 

By adding two or more numbers together of the third column 
we shall have the sum of the quantity of water carried in a given 
time through several canals of the same width, whuse sections curre- 
apond to the numhers of the first column ; and in the aggregate 
of such numbers, or the nearest thereto, in the third column will 
correspond to that number in the first, whic-h indicates a height 
capable of comprising the channels united, as will be better under- 
stood by the following examples 

1st. Given two stre;tma, the breadth of the first of which is L = 
760 feet. The velocity of the surface B E corresponding to the 
fall A B of 1 foot (which, according to Gugiielmiui’s table is equiva- 

Tt N 




lent to 9\6 feet 5 inches per minute, that is, S| feet in a second, 
or SJ miles per hour), the height of the surface B C = SO l^eet, 
whence A C SI feet ; then the whole parabola A E 1> C, according 



to the third column of our tabic opposite 31 feet, will be found 
717d*8H, from which subtracting the parabola A E B, which is 
found in our third column to In* 41*5^ the parabolic trapezium 
B B D C will he 7134*36, and this w ill he the scale of the velocity 
of the section B C, which mnltiplied by the breadth L gives a 
quantity of water = 54*411.360. 

The second stream having a width M = 139 feet, its superficial 
velocity will he G K, depending on the height F G, 8 inches 
(which gives, by Guglielmini’s table, a velocity of 176 feet in a 
minute, rather less than 3 feet in u second, and * miles 56 perches 
in an hourV 'I’he height of its surface G II is 1 1 feet, and con- 
sequently r H 11 feet 8 inches, corresponding in our third column 
to the value of I656**U for the parabola F K I H, from w'luch sub- 
tracting the parabola F K G, which our table pves opposite 
8 inches as **64. there remains the trapezium GK I H 1633*56, 
which is the scale of the velocity uf the secxuid stream, which, 
multiplied by the width M, gives the quantity of water passing in 
a given time through this river = **7064*84; whence the two 
qiianties carrie<l by both the rivers will be 564917H*44, Sujipo.sing 
they flow together, without increase of velocity, B E =: O R ; and 
let the height O I*, at which the unitetl water runs, be the unknown 
quantity, then since ON = B A through R, and with the axis 
N P, describe the j»uralM>la N R Q P, the truncated oarabola 
U R Q P will be the scale of the velocity of the united rivers, 
which multiplied by L = the sum of the two quantities 
5649178*44, which divide<l hv L gives a quotient 7433*13= the p»- 
ralxdic trapezium O R (j l\ and adding the parabola N R O = 

♦ 1*5*, we shall have the |mrahola N R Q P = 7 474*65, the nearest 
number to which in the table is 7 464**6, corresponding to a height 
of 31 feet 10 inches. This numWr sought being rather more than 
the tubular value, it will ho found by proportional parts that 
must he added. Therefore N P = 31 /eet 10_^ inches and O P = 
SO feet 10\ inches; therefore the union of the streams raises the 
level B C I04 inches. 

But if, at the conflux of the rivers, the velocity B E augments, 
becoming O R, BO that the hciglit N O depending on it exceeds 
A B by 1 inch, the parabola N O R, corresponding to a height of 
13 incliea, will equal 46*93, which, addetl to Ine trapezium R O 1*Q» 
found previously t<» he 74^3*13, we shall have the total parabtua 
N R Q P = 7480*06, the nearei-t number to which, 746 1*28, corre- 
sponding to 31 feet 10 inches ; but since this ia rather loo little, we 
must add J for the prop«irtional part of the difference, whence N P 
= 31 feet 10^ inches ; fmm which N O = 2 fimt I inch being sub- 
tracted, there remains O P = 30 feel 9j inches, making the total 
increase in this caae 9.^ inches. 

But if we aup)»ose with Gugltelmini, and which U not Impro- 
bable according to actual observation, that the scale of a velocity in 
a given section is an entire parabola and not a truncated one, the 
velocity, as in the cjise of vessels depending only on procure, 
whence the surface alone acquires velocity when it is communicated 
by the lower water which transport* it, the calculation will then be 
mure quickly effected. ^Vherefore A (> = 30 feet, the height of 
the first ri%er, and F H = U feet, height of the second. The 
parabola A E 1) C rs 6M*9-*0, in our table, which, multiplied by 
the width L 760 feel, gives for the quantity of water 519019**IK>, 

; and the parabola F I H = 1516*68, which multiplied by the w idth 
I M = 1.39 feet = *10818 5*, whence the sum = 5W10I0-5*, which, 
divideil by the width L, gives, when the veh»city of the surface ia 
not increnae<L the parabola N Q P = 7106*59, corresponding to a 
height of 30 feet 10 inches, corresponding in the table to the number 
7118*80, which is rather more than the preceding; wherefore 
the rise will be 10 inches. 

Then if the velocity of the two rivers increases at their con- 
fluence, the height will he reduced in the reciprocal ratio of that 
velocity ; so that if the velocity he increased the height will 
bo reduced to 3«k feet, that la, the increase will only be about 
6 inches; if the vmocity increases the height will be *9 feet 
8 inches; so that the height, in ulace of increasing, will actu.'diy 
he reduced about 4 inchw by the union of the two streams ; so 
likewise the height 30 feel, will remain precisely the same when 
the velocity is increased by since 37 ; 36 *. 1 30 feel 10 inches ; 
30 feet. 

Example The influent C B D R in a given point of its bed 
has the height O H, having a free influx into the recipient H M, 
when it is low, and its superficial velocity in H is what would 
correspond to a height A H of 4 feet. Then, raising the level N S 
of the recipient, regurgitati<»n follows through the level of the 
influent. It is required to find the increase in the height 011=7 
feel ? Sup|Kwe it to increase as far asQ, draw the parabola A K R, 
with iU ordinates U V, g K ; let O S, cut off by the prolongation 
of the level of the recipient, = 3 feet ; the whole height A 0 will 
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be II feet, and by the table the parabola A O R = 131666 ; the 
other, A H Y, -I feet lu^h, vill be 3^‘6i; whence the trapezium 
I( Y 11 O will be the acale of the velocity, and the quantity of 
water patMlii^ in a ^’iven time through the iiectiim H (> ;:= 1 164’Ui. 
If the parabola S I* O be 3 feet hi^h, ita value in the table 
t^l6*O0 ; then tlie parabolic trapezium Q K. V II, heinft eipial to the 
aforeaaid parabola S P O, will be ^I6‘0U, which Kub»tituted from the 
total value of A H V, there remain.^ the parabola A Q K = 1 16‘61. 




This number not l>einff precisely to be found in our table, find the 
next highest, =: 117*60, which rorrenponde to a height of 2 feet; 
whence we arrive at the conclusion that the regur^^itation at the 
point O haa raieed the water 3 feet more than the finit, suppoeed 
{O be 4 feet." 

To facilitate the practical application of the principlea con- 
tained In Graiidi'a propositiun, the following rulea will be found 
ounvenient 

The height and width of the section of both the influent and 
the recipient being given in each case and their velocity being equal. 

I. 4\'nen the velocity of the united streams is the same with 
that of each separately, to find the increased height of the united 
section. 

Find in the table the paratMilic value in the third column corre- 
sponding to the given height of the recipient in tho first. Multiply 
this value by the given width. Perform the same operation for 
the influent, we shall then have obtained the quantity of water 
brought down by each. Add these two quantities together. Divide 
their sum by the width"' of their united section, which may be 
either that of tho influent, or of the recipient, or greater or less 
than either. Find the quotient obtained by such division in the 
third column of the table, opposite to it in the first will be found 
the height of the united sections. 

3. H^ien the velocity of the united streams is increased, to find 
the height of their united section. 

Divide the height found by the preceding rule by the number of 
times by which the velocity is increased, the quotient is the height 
of the united sections, 

3. >VUeii the velocity of the united streams is diminished, to 
find the height of their united section. 

Multiply the height found by our first rule by tho number of 
times by which the velocity is diminished, the product gives the 
required height. 

4. When the height of the united streams remains the same, to 
find their increased velocity. 

Divide the height as found by the first rule by the original 
height, the quotient will give the increased velocity. 

3. When the height of the united streams is increased, to find 
their velocity. 

Divide the height found by tho first rule by the increased height, 
the quotient gives the diminished velocity. 

6. When the height of the united streams is diminished, to find 
their increased velocity. 

Divide the height found by the first rule by the diminished 
height, the ipiotieiit will bo the increased velocity. 

To exemplify these rules a small table is subjoined, constructed 
from Gruiidi's data, tbnt is, supposing a stream 760 feet wide and 30 
feet high to receive successively 1, S2, 3, 4^ 3, 6, 7, B, 0, Kh II, IS, 
similar influents. The first column contains the number of iiiflu- 
ents ; the second, the height caused by the addition of these suc~ 
i^sive streams as calculated by our first rule, that is, supposing 
the vel(»city to remain the same; the third column shows the in^. 
creased height found by Gennet^, the original height, SO feet, being 
here increased by the addition of 4) A* The fifth column 

shows the increased velocity requisite to produce the height shown 
in the third ; thus supposing a stream 760 feet wide and SO feet 
high to receive two other similar streams, the increased height, i 



according to Geniictc, will be 30 feet 7*6 inches, and to produce 
such a height the required velocity will be 1*97333. Either of 
these numbers is deducible from the other by one of the preceding 
rules; thus, supposing the height 30 feet 7*6 inches to i>c given, 
and the velocity to be required, by Rule 3, dividing 63 feet 4*6 
inches by SO feet 7*6 inches we obtain a quotient of 1*97333. 
J^uppositig, on the other hand, the velocity 1*97333 to be given, we 
obtain the height by Rule 3, since 63 feet 4*6 inches 1*97333 
= 30 feet 7*6 inches. The fourth column shows the increased 
velocity required to maintain a constant height of 30 feet, and bt 
found by Rule 4. 
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9 


1-3847S 


1*31203 
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377434 
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33 
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11 
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0 
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6 
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4-6G08I 


12 
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3 


0 


36 


3 


0 


3 23333 


4*33/93 



It is found that the several incrementa of either height or velo- 
city are as the ordinates of a parabola whose axis U divided into 
the same number of parts as there are required velocities, tlepco 
an elegant method ot finding the inteniiediate heights or velocities 
when the two extremes are given. Suppose, tor example, we 
require to find the several heights indicated in our first column. 
Find the height required for twelve streams by our Rule I. Draw 
A B, and from a scale of equal parts set off 137 feet 3 inchea from 




A to C, at A erect a perpendicular .fl, D to A B, and set off twelve 
equal parts thereon, ana draw through the points 1, 3, 3, &c., 
lines parallel to A B, on the parallel 1 E, set off the fir^t height 
30 feet from the same scale as A C. Then by Rule I find the 
height of any one of the intermediate streams, as 6, and set it off 
from 6 to F, then through the points K, F, C, describe a parabola, 
the portion cut off on each ordinate by the curve will be the 
sevei^ numbers given in the table tut measured by the scale from 
which I E, 6 F, and A C were taken; the abscissie 1,3,3, &c., 
may be set off by any scale, providing they arc equidistant, and 
according as they are wider or narrower, will the parabola in- 
creaac or diminish its curvature. It U evident that in the case of 
100 additional streams the labour of calculation will be materially 
shortened, as no more than three values need ever be found arith- 
metically. 

In like manner either of the other values showm in our table 
may be represented parabolically. Column 3, for example, by 
setting off 1*34303 on I E, 4*33793 on A B, 3*04697 on 6 b\ and 
deecribing a parabola through those poinU. 
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BLACKWALL RAILWAY MACHINERY. 

De»rription t\f the Machinery erected by Mcnera. Maudxtay^ Sont^ 
on/ FieM, at the MtHoritM Station^ for working Oie Ijondnn and Black- 
«mA Railway, By Akpkf.v Jony JWbkktbu.n. — (R c4id at the 
liMtitution of Civil Engineers). 

The London and Blafkwii)I Railway ia about 3^ milea in length, 
and ia wi>rked hy stationary engines of the eatiinated force of 
hit* H. r. and 280 H. l*~,* at the Luiidon and Blackball termini re- 
iqiecti' ely : the carriages being attached by grips t<» a rope, which 
u wound otf and on to large drums situated at each extremity of 
Che line. The irreater jjower is required at the Limdon station, in 
consequence of tliere l>eitig a total rise in the railway, in this direc- 
tion, of between 60 and 70 feet (average 68 feet) ; the «let»pe»t in- 
dination being 1 in loo. There are seven intermediate stations on 
this line; the Poplar, ^V'e»l India IXa-ks, Limehmise, Stepney, 
and Shadwell Ktatums. comniunirate with the Kenchurch-street 
terminus ; whilst those of the Minories, Cannon-street, Sha<lwell, 
and Stepney, communicate with the Blackwall terminus. This 
arrangement ia effected hy appropriating a se|iarate carriage frtim 
the termini for each intemiediute station, communicating with the 
same; the^e are detached whilst the trains are moving, and by 
means of breaks they are stop{>ed at their respective destinations ; 
■a sot>n. however, as the tenuiiuil train arrives ut citlier end of the 
line, and the n>pe reaM^s its motion, these intermediate carriages 
are atta<‘hed t>» the rope, whilst it is in n state of rest; so that 
when the engines are again started, the carriage's are also simul- 
tane<»usly set in motion, and arrive successively at the termini, in 
tlie order and at intervals corresponding witli the jMwition of the 
places from which they started ; as they arrive they are releaiied 
uum the ro[»e. though in motion, hy the sudden withdraw-al of the 
grip iron, ami then their momentum carries them forward to their 
pniper places in the station. It will Iw perceiveil, that the inter- 
mediate traffic is by this means provided for, without causing any 
detention to the througli trade. 

The peculiar mitde of working the line, and the rirrumatanre of 

many carriages lieing attached to the rojie at different places, 
render^ it ahMilutely nece>«ar}' to provide some quick and certain 
system of signals between the termini and the intermeilinte 
fUtions. 'I'hese objects being deemed attainable by means of the 
electric telegraph, that system whs adopted, although it was of 
greater extent than any which had been previously tried, and it 
wa.s exi'cuted bv Mr. C'lstke, one of the pntentt'es. The telegraphic 
virea are im*hw»ed, for security, within welded iron pijies, w ith 
BcrewiHl Joints like gas pipes; tficre ia a duplicate set of such wires 
aud in caae of one act bein^ accidentally fractured. One 

pipe runs along each side of the railway throughout its length. 

The iiiuchinery at the London end, for working the railway, is 
situate<l at the Minories station. The carri^ea in ct»miiig towards 
London are disconiiecteil fniio the rope, a little before they arrive 
at the Minorie*!, and they perfonn the rest of the journey to the 
termiiiuN in Keiichurch-fc.lri*et hy their momentum. The upward 
iadinatiuii of the railM at this place ia 1 in 150. 

When Ihc dowii-tr.un leave> llie terminus in Fenchurrh-rtreet, 
il desceiuL the incline to the .Minories hy its gravity, where it is 
stoppc«i by the breaks, to ollim of the paMMengers lieing received at 
that station, and to iiemut the attachment of the mpe ; there the 
train rewaiua f«»r a xlmrt time, until signals ha\elieenreceivcil by the 
electric telegrapli, from each of the intermediate stations that the 
orriages ure ready fur starting, and are properly uttaclied to the 
rope, in the manner already descrilK'd. It being thus known at 
the Minories that all i*- ready, the signal for starting is sent from 
thence to Blackwall; the engines thert' are then put in motion 
•nd begin to draw' the rope with oil tiic carriages towards Black- 
wall. 

At tlie same time that the down-train leaves tlie Minories, the 
ap-tniin leaves Blackwall, the arrangements Wing similar to 
those aliove described. The train runs bt gravity fn>io the BUck- 
woll statitm to Wyoiid the engine-house, w iicre it is stoppetl hy the 
breaks, in order to attach it to the rope, aud Hh wkjii a> ••iguals 
have been received at Blackwall, from each <»f the intertt<C4liate 
•Utioiis, that all is ready, the signal for starting is sent from 
Blackwall to the Minories, aud the engine.> there ure put in UHitiun, 
and begin to draw the rojic and iJI the carriages towards London. 
The machinery at the Blackwall end is sittiated a little way along 
the line trom the terminal station; the distance from thence to 
the place where the carriages going to Blackwall ure diaconnccted 

* I he n&ninsl (M««r »t th*** roflnn la, <24 bu'** puwar K-r aacb |slr at iht 
■ tooflai and I4U I msT-powaa for rsch pair at BUchwall. Tbriv arc ilspllcalt 
at carb suUoo, nahlBi bom*powtr U Ibe iluHifWa, ud SW b<ra* pwwtr at 
maUwaU. 



from the rope, being wmewbat farther frotn the atation than the 
engine house, and the carriages run that distance by momentum, 
in the same manner as at the Loudon end ; the rise towards the 
Blackwall station being there also 1 in 150. During the winter 
the railway is worked from half-past eight o'clock in the morning 
until nine at night ; and in the summer, from eight o’clock in the 
morning until ten at niglit. A train leaves each end every quarter 
of an hour (giving in winter 51 trains, and during the summer 
57 trains per day). The whole time occupied in passing between 
the termini is thirteen minutes ; but the engines are at work only 
from eight to nine minutes. The engine-house at the Minories is 
situated beneath the railway. It is 48 feet long by 72 feet wide, 
and the extreme length, into the recess in front of the drums is 
69 feet. The roils are carried over the machinery on cast-irou 
girders, which are aupnorteJ at two intermediate points by cast- 
ing pillars. The flooring over the engine-house U carried m like 
manner upon girders. 

Beneath each line t»f railway there is a large drum for the rope, 
and on the axes of each drum is a mortice spur-wheel, which 
is driven by another iron spur-wheel of larger diameter, on a pro- 
longation of the axis of the cranks of the hteain engines; the pro- 
longation forming a line of shafting which extends all across the 
engiue-riM»m, with a pair of engines at each of Its extremities. 
Only one pair of engines is worketl at a time, the otlier pair being 
discmmecled at the cranks. Under ordinary* rircumslances, one 
pair U worked for about six weeks, and then the other pair for u 
similar period ; the ohiect being to secure the traffic from interrup- 
tion, by having a duplicate pair of engines always ready to be con- 
nected at all emergencies and in case of any accident happening to 
the other pair, as well as to give time f»»r the ordinary cleaning 
and repairing of that pair of engines which ia lU't at the time in 
use. M'heii one pair of engines is connected to the axis of the 
two larger spur-wnoels, the other part must be disconnected from 
it. This is done by removing the pin of the crank on the extre- 
mity of the said axis, and also removing the drag-link, by* which 
that pin is coimccteu with the pin of the eiqrine-4Tnnk, on which 
latter pin the oonnecting-nKl is jointed. 'I he nqie on one line 
inuKt he «(»un*l up rimnd its drum, whilst that on the other line 
is allowed to unwind from off its drum, so that the two drums will 
rev(dve in contrary directions. The trains travel alternately 
hackwanls and forwards on the same line of rails, instead of one 
line of rails being always trarellt'd over in one direction and the 
other line in the contrary direction, as is the case on other 
railways. For instance, if the first train in the morning g<»es 
down from Lmdon to Blackwall along the north line, the second 
train down in the same direction will along the south line, and 
the third train down along the north line, and »o on. C>ne end of 
each r»»pe is wound around one of the drums at the Minories, and 
the other end of the same ro|u» around a corresponding dnim at 
Blackwall ; and whenever one of thn>e drums is turned round by 
its engines for winding up that enil of the r«*j«e, the drum at the 
other end of the same n»pe must Ik; disconiiectetl, and left free Ui 
turn round as the rope is pulled off il. This re*pur4‘s tome ready 
means of disengaging either of the drums from the engines, 
which is done hy withdrawing the pair of spur-wheels from each 
otlier until llicir teeth heemne disengog^. The plnmmer-hlocks, 
in which the two ends of the axes of each of the drums revolve, 
art* mounted on rollers, and ure caiwible of licing moved horixiUitally 
hy Mirews, until tlie spur-whecU are out of gear. The two screws 
for the plumiiier-blocks of the same drum, are moved simnlta- 
neoiisly hy gearing, worked hy a handle on the platform in the 
recess'iii front of the drums; bo that a man by turning that 
handle, either connects or diseoiiuccts the gearing, as may be re- 
quired. 

j The main axis upon which the two large spur-whwk are 
moiinteil, may be conMdered as a single nxi^ Imt is, in fact, two 
lengths of shaft, connected together by cranks and drag-links at 
the mid-length of the prolonged axes, which two lengths can »*e 
discomiecteil at pleasure, by removing the drag-links and crank- 
pins. Ilcnco there are two sets of uiaeliLiicry exactly Biniilnr, nnd 
capable of lu'ing connected aud disconnected in such manner, ns to 
admit of either of the two drums In'ing worked hv either of the 
two pairs of engines, whilst the other drum is w holly discuimcctetl; 
each line can thus be wurketl by cither pair of engines, indc|)en- 
dcntly of the other line or pair of eiiginea. The engines olwavs 
revolve in the same direction, causing the drums to wind up the 
ropes aniund them ; but when the drums turn round in a contrary 
direction for unwinding the ropes, they are discoiinected from 
the engines. A wheel is attached to each ilrum lor the purjioi* 
of being acted u|>ou by a break, not only* for stopping the motion 
of the uruui, after the arrival aud stoppage of tlie down-tram at 

12 * 
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the BlAckwaU end of the line, but also for mAintaiuiOfr a suitable 
degree of terisicmon the part of the rope behind the train, wbibt 
it is in motion. The object of keeping the tenaion on the ro|>« ia 
to prevent it from toeing unwound from off the drum faster than the 
train prooecd!*.Bndt(» secure the rope against the rii»k of breakage, to 
which it would he liable, if it were allowed to brctime slack and 
then to be suddenly tightened, by the acceleration which takes 
place in the motion of the train, after it has commenced the 
descent of a steeper gradient than that on which it was previously 
tniveliing. 

The engines being only worked fur eight or nine minutes nut 
of every quarter of an hour, the vacuum in the condenmrr might 
during the remaining six or seven minutes become im(>erfect fn»m 
leakage, or from air containe«l in the injection water; in which 
case the restarting of the engines would be didicult, except by pre- 
viously blowing steam through the condenser, to displace the air, — 
for the g^atest power is required at starting, when tlie machinery, 
he drums, the ri>pe, and the train, have all tc» he set in motion 
from a state of rest, and theie must be a giiod vacuum in the con- 
denser to enable the engines to start iiromiitly. Fur this object an 
engine uf la horse-power is pn>vide«, and constantly works two 
auxiliarv air-pumps, wliich maintain the v^uuin in the condensers 
of the large engines, independently uf the action uf their own 
air-pumi>s. 

In the arches u|>on which the railway is carried to pass over the 
engine-house, eight xratrr-tnnkt are placed, all connected together 
by pipes. The overflow of waste water from the hot cisterns of 
the engines, is conducted frrtm the usiml overflow-pipe into the 
most distant of the eight tanks. From that tank the water paHses 
into the next, and then to the next, and so on to the last uf the 
eight tanks, in which it is mixed with fresh cold water, and the 
mingled water is then conveyed into the engine-room, for supply- 
ing the injection cocks of the engines. The surface of the water 
in the eight tanks is exposed to the atmosphere, and the hot water 
thus becomes cooled in pjisaing through them. At first there were 
only three tanks, in which, as they exposed a large surface to the 
air, it was expected the cooling of the water would prtK'ecd with 
Buflirient rapidity to render it lit for injection upon arriving at the 
third tank, and l^ing there mixed witn fre^li cold water ; hut, as 
it was found that there was not a sufficient cooling effect, five mure 
tanks were addeil, and the eight tanks now in uiie are scarcely suf- 
ficient for cooling the water to the extent required. The supply of 
cold water, for mixing with the water in the tanks, ia pum|H*d by 
the W horse-power engine from a well in the adjruning part of the 
building, and, in addition to this supply, a small pipe U laid un 
from the main uf the New River (.'ompany. The temperature of 
the injection water in summer is alMiut H<)% and often higher, and 
the vacuum then uhtaiiied is about 24 inches of mercury ; in winter 
there is no difficulty as to the temperature of the water, and the 
merrui^ stands at from 27 inches to 2H inches. luich of the tanks 
is 24:| fWt square and 6 feet deep, so that the capacity is 3,600 
cubic feet, and the surface of water exposed is 600 square feet in 
each tank. 

The steam-ph>e from the boilers passes through the wall, and is 
carried inside tlie engine-room to the right and left to each pair of 
enginea, with a valve-box, from which two branches proceed to 
supply each engine. The valve in the box is oiietied and shut by a 
screw, worked from below by a handle, by which the engineman 
regulates the speed of the engines. 

The goveimor is placed beyond the outer frame of the pair of 
engines, and the number of its revolutions U to the number of 
strokes made by the engines as 3 to 2. It is worked from the 
crank of the engines by a pair of bevil wheels on a small axis 
poming through the outer frame. The governor acts upon a 
throttle-valve placed in the steam-pipe, immediately beyond the 
shut-4»ff valve. The resistance the engines have to overcome 
varies so much, that the governor was found not to be culpable by 
itself of regulating the speed, and therefore it was assiste^l by the 
man closing the shut-off valve by its screw handle; but latterly 
the governor has l>eeu disconnected, and is not now used. 

To avoid snatching the rope, by which it might be broken, great 
care is taken to start the engines as graduallv as possible, in order 
that all the slack of the ro{ie may 1 h* gathered up around the dram, 
and then the train be started slowly, and gradually accelerated to 
the full speed. 'I'he valve is therefore only partially opened at 
first, and is aAerwards opened fully by degrees ; as the engines 
acquire speed, the valve is ck»scd again gradually, to restrain the 
speed, HS the carnages arrive one after another, and the resistance 
diminishes. 

The Boiier *. — The boiler-houae Is beneath the railway, the five 
boilers being placed under the arches on which the continuation ol 



the railway is carried beyond the engines. Two of them are 
square marine-boilers, with the ordinary internal furnac-cs and 
rei^angular fluc'i ; the other three boilers are cuiistructed on the 
(’orniKh system, being circular, with twu internal tubes through 
their entire lenj^h, and the furiiM'es in the front ends. The twu 
marine-boilers, which arc equal in power to the three Cornish 
boilers, are capable of supplying steam for one pair of engines. 
The two mariue-huilers, ur the three C'orifldi iHitlem, are worked 
together as a wet, the two sets being iisc'd alieriiately in the same 
manner ns the engines, but for ulaml three months at a time. 
The chimney is situated between the two sets of boilers. The 
flue from each «ieparate boiler, enters into a main flue, which ex- 
tends along the hack of eadi net to the base of the chimney ; 
each is prm ided with a separate damper, and there is another 
damper at the end of each main flue, where it jouis to the base o( 
the chimney. 

On the top of the steam-chest of each boiler is a shut-off valx'e 
box, joined by a branch to the main steam-pipe, which leads to the 
engines. By the**e xalves, any Imiler may he shut off from the rest, 
in cawe it is required to he cleaneil whilst tlie others are at work. 
At the mid-length of the stearn-pipe are two safety-valve boxes, 
each having an aperture of 12 inches iliameter ; they com- 
municate with each other, and from one of them a discharge-pipe 
proceeds into the chimney; one of these Mifetv-valves is out of 
the control of the men. but the other may be lilted by means of a 
lever worked from below, in order to dischaige the steam at the 
end of the day's work. 

The feeding of the Imilers is effiH’ted from a tank situated above 
the arches, at the i^ide of the chiniaey, at sucli a height as to give 
the column of water entering the Iwiiler a gre.xter uressure than 
that of the steam. This feeding-tuiik is 10 feel in uiameter, bv 6 
feet high, and is capable of holding 471 cubic feet of water. The 
water is raised into this tank by the pumps uf the engines, and 
foed-pit»es pnK'eed from the tank to tlie feed-cocks in the pipes, 
at the front of the several boilers. During the time the engmea 
are at work, no water is admitted to the boilers, but as soon as 
they are Ktnppeil. the feed-cocks are opened, and the water is al- 
lowed to flow in until the proper level is restored. At (he same 
time a fresh supply of coals is throw n un the fires, to raise the 
steam for starting. This is so maiiag(^<l as to waste very little 
steam by blowing away at the sufely-^ulve. 

The chimnrg is 6 feet square inside, at the base, and 4 A. 3 In. 
diameter at the top, and 164 feet high fmm the foundation. The 
draught is exceedingly giNjd. The s|»aces opposite to the row of 
furnaces of the five boilers are stores fur coal. Beneath the centre 
of the passage, in front of the row of furnaces, U the drain for 
carrying off the waste water. 

The tteam-enginem i»f 112 horse-power (nominal power) are on 
the marine con&lruction, with side levers, the same as Mesarw. 
M.xudslay, Sons, and Field made for sleani- vessels a few years ago. 
That cunstructiun wax adopted, as it was requisite that the centre 
of the shaft should he elevated. The diameter of the cylinders 
is 46 inches; the length of stroke is & feet; and the average 
number of strokes 22 per minute. The motion of the piston is 
therefore 220 feet per minute. The plunger feed-pump is 64 
inches diameter, and 2 ft. 6 in. stroke ; only one pump is worked 
at a time. The cranks are all uf cast-irun, with axe« uf wruught- 
iron, 12 inches diameter in the bearings. 

The iarge on the main axis is 17 feet iu diameter at 

the pitch line, with 120 teeth ; the pilch of the teeth ia 4^ inches, 
and their breadth is 23 inches. The centre Ihms of this wheel 
consists uf two circular pieces bolteil together externally, including 
between them, and closing over the routs uf the arms, which are 
eight in number, cast separately, and bolted to one another, and 
to the boM. The rim is in eight segments, each having 14 teeth, 
and the junctions of the segiiieuts are made at the ends of the 
arms. The weight of the wheel U 16^ tons; that of the rim by 
itself being 8 tons 13 cwt. The drum is 23 feet in diameter out- 
side, and 16^ feet in diameter at the bottom of |the V-ehaped 
poove, wherein the rope is coiled. The width of this part, at the 
bottom, ia 1 ft. 6 in., and at the top 3ft. 2 in.; when all the 
rope u wound on it, the diameter of the outside coil of the rope 
is 20 feet. 

The break^tcheel at the side of the drum is 14 feet in diameter, 
mnd 1 foot broad. 

The mortice »pur-*cheeiy on the axis of the drum, and at the same 
side os the break, is 1 1 feet in diameter ut the pitch line ; it has 
78 cogs, which are also 23 inches broad. 

Although the drum, the break-wheel, and the mortice-wheel, 
have hitlierto been mentioned as separate, they are in fact ail 
framed together so as to form one couibination. The total weight 
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it 30 tom. The axit of the drum it of wroughUimn, 19 Inchee 
diameter in the hearini^. The cof^ of the mortice>wheel are 
made of hornbeam. 

The break it formed of two ttrnpt of wrou^ht-iron, aide by side, 
eech 5 inrhet wide, to which are rivrtted uUtet of roj»|ier in 
len^ht of 3 feet each, 19 inches wide and ^ inrii thick ; the cooper 
appliea to the lower half of the circumference of the break-wiieei. 
(>r»e of the extremitiet of the break is au^pended by rods from 
the g^irder above, and the other eud is connected t<i the hcM»p 
around an eccentric-wheel, the axis of which is mounted tn a frame 
hxed to the girder. On the axi^ of thia ei'centric-wheel is a spur- 
wheel, into which a pinion works, and on the axis of the pinion 
is a ratcbet-wbeeJ, to be worked by a lever-handle and click, hy a 
man standing on the platform over the engine-room, the handle 
end of the lever passing up thmugh the platform. The length of 
this lever-handle is 6 feut ; the diameter of the pinion is ll| 
inches, and that of the wheel U 16 inches ; the eccentricity of the 
eccentric-wheel is 9^ inches. Hence the force of the man’s arm 
applied at the upper end of the lever-handle is multiplied almut 

36 times when the leverage is the lea.^ — 

namely, when the eccentric-wheel has made a quarter of a rero- 
lutioD ; but for obtaining a greater jHiwer on the break, a piston 
is fitted into an air-cylinder 10 inches in diameter, which is hxe<l 
under the girder; one end of the cylinder is open to the at- 
mosphere, and the other is clruied, hut communicates by a pipe 
with the condenser of the steam-engine below. In this pijie is a 
cock, which can he opeiuHi bv tbs breaksmun when necessary ; a 
chain connected t(» tfie rod of the piston of the air-cylinder, is 
carried round the spur-wheel and fastenesl to it. If tlie breaka- 
mau <ipens the cock to establish a cummunicntimi with the con- 
denser, the air is exhausted fn>m the air-cylinder, and the pressure 
of the aUnosphere on the area of the piston acts by the chain on 
the circumference of the wheel. Suppi»sing the v acuum to l»e 97 
inches of mercury, this pressure is l, 06 olb., equivalent to about 
luulb. applied to the upper end of the lever-handle. 

Each of the moving plummtr-bhckt^ in which the drum-ahaft 
revolvea, ia mountefl on six rcdlem ; three on each side. Ikmeath 
the plummer-blocks and attached to it, in the space Wtweeti tiie 
mllem, la a long nut in which a screw 3 inches in diameter wu^rks; 
the pitch of this screw ia such ns to move the nut and the 
plummer-bjock 3 inches by seven revolutions. The axis of the 
screw is prolonged by a shaft to reach the platform, and this pro- 
longation has on its end a bevU-wheel 9 feet in diameter, into 
which works a bevil-pinion 6 inches in diameter ; the crosK axis of 
this pinion extends across the breadth of the drum, parallel to its 
axis, and carries another such bevil-pinion of 6 inenes diameter, 
which acts in another bevil-wheel of 9 feet diameter, on the pro- 
longation of the axis of another screw beneath the pluminer- 
block, fur the other end of the axis of the drum. By this con- 
nection both screws are turned round simultaneously and act on 
both plummer-blocks alike. On the cross axes of the two bevil 
pinioua is a cog-wheel 9 feet in diameter, into which works a 
pinion 16 inches diameter, on the axis of which is a winch-handle, 
BO that to pniduce one revolution of the screw, the winch-handle 
must make six revolutions. The thread of the sc rew making seven ’ 
turns in S inches, and the winch being 10 inches long, the pressure 
applied to it is multiplieil K6H times. The winch is worked by one 
man, and the time occupied in disconnecting one drum and con- 
necting the other, is little more than a minute. 

The rollers on which each plummer-block moves, are made of 
WTougbt-iron, case hardened, 3| inches in diameter, and 9| inches 
broad. At tint, the rollers worked against the c:uvt-iruii surfaces 
of the frame and of the pluiumer-bloi^ ; but after having been at 
work two or three years, the presaure hod caused so much inden- 
tation into the two surfaces of cast-iron, as to render it difficult 
fur a man to connect and disconnect the large spur-wheels. To 
remedy this defect, a strap of steel was let into the frame and 
anotlier into the underside of the plummer-block for the rollers 
to act against, and no inconvenience has been since found. The 
weight upon each of the ridlers is about 3 tons. The weight of 
the dniDi, break-wheel, and mortice-wheel being .30 tons, and of the 
axes 3 tone 7 cwt., the tope remaining on the drum when unwound 
1 ton, and the additional weight of rope when the whole is wound 
on, 93'10 tons, makes a tut^ weight of 57*17, or 5H tons, to be 
sustained on the twelve rollers beneath the two plummer-blocks; 
and, therefore, supposing each set to bear the same weight, each 
roller has to carry nearly 5 tons; each end of the axis of the 
drum being 19 inches diameter in its bearing, the breaks must 
suatain 99 or 60 tons. 



Power . — When all the train is in motion, the engines making 
99 strokes per minute, the pressure of the steam on entering the 
cylinder being 9^ lb. above that of the atmo^bere, and the mean 
prevsure'9*85 lb. per square inch, the jiower fur the engines, rope, 
and train, U 393 75 hurse-power. 

When the rope, without any carriages attached to it, is drawn 
bv the engines making 9i revolutions j>er minute, the pressure of 
the steam being 6 lb. above the atmosphere, and the mean pressure 
7 lb. per square inch, ihe power expended on the rope and ma- 
chinery is 950*76 horse-power. 

When the drum is disconnected from the engines, and they are 
allowed to make 99 strokes, the pressure being 1.3^ lb. above the 
atmosphere, and the menu pressure Hlb. per sq^uaro inch, tlie 
ower expended on the friction of the engines unloaded, is 96*U9 
orse-piiwer. 

Since the power expended on the engines, rope, and train, U 
393*75 horf>e-|Miwer, ami on the engines and rope, 950*76 horse- 
power; the dilfcreuce, namely, 79*9H or 73 horse-power is due to 
the train alone. 

The number of revolutions made by the engine-shaft per minute 
being 99, the number inado by the drum in the same time is 33*^5. 
'J'he circumference of the dnini when the rope is off, is 59 feet ; 
when ail the rope is wound on, it is 6.3 feet , the velonty of the 
rope will therefore varj' from 1,760 feel per minute, to 9,139 feet, 
that is, from 90 miles to 95 miles per hour. 

T’Ac/fope.— When the railw ay was 6r«t opened, the rope employed 
was of hemp, 5^ inches in circumference, or 1]| inciu*s in diameter. 
After it had been in use fur a very short time it broke, and con- 
tinued to do so freq^uently; in consequence of which, a wire rope 
was substituted. This rope 3| inches in circumference, or l] inch 
diameter, is formed of six strands, each composed of six w ires, or 
thirty-six wires in the roj>e. It is covered over with small hemneii 
rope or tarred yarn. The breakages of this rope are much less 
frtHiuent than with the hempen rope, but still they do ocatr occa- 
sionally. In order to make the rope w ind evenly on the drum, it 
is guided by two levers mounted on one centre pin, and crossing 
one another in tlie form of a iiair of scissors, the levers having 
rollers on their inner side, 'i'hese levers are worked by a man, 
standing on the pUtfunu lielow-, and he guides the rojie by pressing 
them alternately against either side as his directs, so as to 
wind the rope evenly around the drum. The weiglit of the 
hempen rope was » lb. per yari^ that of the w ire rope w 6| lb. per 
yard ; therefore, the weight of the rope lying on the railway was 
in the former cose, 1»4 in the latter, I6| tons. Swivels 

are introduced at intervals in the length of the rope, to allow it to 
twist and untwist itself in working. 'I'he weight of the n>pe is 
sustained by bearing-sheaves, disjiosed at intervals along the line, 
in the tuiddie of the space between the mils; some of them being 
laid at angles to suit the curves of the ruud. 

The niui/ui^ «7igi«c.— 'I’he cylinder of the 19 horse-iKiwer 
engine U 90 inches in diameter, the piston makes a stroke of 
3 feet, and 35 strokes per minute. The two air-pumps which are 
worked by it are 13 inches in diameter, with a stroke of 10^ 
inches, and are placed one on each side of the centre of the main 
lever. 

The of the large engine are 31 inches in diameter, 

with II length of stroke of 9 ft. 6 in.; so that the rapacity of the 
stroke of each pump is 13*1 cubic feet, or 96*9 cubic feet for the 
pumps of a pair of engines ; therefore, the capacity per minute, 
is 96*9 X 99 strokes = 576*5 cubic feet. In like manner, the ca- 
pacity of the small pumps, per minute, ia 55 cubic feet, or nearly 
^th that of the large pumps in the same time. 

The vctU from which cold water ia obtained it 10 feet diameter 
inside, and ia Bteiued partly with brick and partly with iron. In 
this well are two sets of three-burrelleil pumps, but only one set is 
worked at a time. The barrels are each 7 inches in diameter, the 
stroke is IB luches, and they make twenty strokes per minute ; so 
that the quantity of water raised by one set, per minute, U 150 
gulluiis. These pumps are worked constantly throughout the day. 

The marine-boilers are 10 ft. 3 in. wide, 10 ft. tt in. high, and 
95 feet long; the steam-chests are 5 feet in diameter and 5 ft. 
10 in. high ; each boiler has three tires within it. 

The circular boilen are each 7 ft. 6 in. in diameter, by 95 feet 
long ; the two circular flues, through their whole leii|^h are 9 ft. 
6 in. diameter. The steam chests arc 3 ft. 9 in. diameter, and 5 feet, 
5 feet, and 6 feet high respertively. The average consumption of 
fuel, is, per day, for the two marine-boilers together, 7^ tons, and 
for the three circular-boilers together, H tons. In these miantities 
is included what is required for getting up the steam in morn- 
ing. 
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tim6 of working, correspondinf to thin averafc^ i* 13 houn. 
The wei|(rht on the loifcty-valve in 4^ Id. per »qu«re Inch. 

The en^ne<i and machinery at Bluckwall are similarly arranged, 
but on a smaller scale. The railway there passes by the side of 
the engine-house on the ground, and therefore the ropes are 
nthered on at the lowest part of the circumference of the drums, 
instead of at the highest part, as at the Minories, ahere the 
railway passes over the engine-house. The engines, constructed 
by Mr. Barnes, are of the murine side-lever form, of the notninal 
forces of 70 horse-|H)wer each, the pistons are t^A inches diameter, 
with 4 feet stroke, and their average speed Is strokes |»er 
minute. The large spur-wheels are 17 feet diameter to the pitch 
line, sith ISO teeth. inches oitch, and 14 iiiches broad, working 
into mortice spur-wheels on tne axes (»f the drums, lo ft. 10 in. 
diameter, with HO wmid cogs. The dmms are 16^ feet diameter 
when empty, and <8 feet diameter outside. The small steam- 
engine for working the air-pmnps, is H horse-power ; it was con- 
structed by Messrs. Miller and Ravenhill. 

^<marA« made at the Afsc/rsg ^/ter the reading th* alove Paper. 

Mr. PsaaT listed that the wire rope eoatiited of lit itrandi, etch of lit 
wires, coiled round s herepen core, snd the whole of the ilrandi were also 
laid roood oae centre core of hemp. Wherever the wires were in actual 
contact with the core, corroiion appeared to take place, which of course 
■ngmeoted the rapidity of the deitruction of the ro|ie. It was, however, 
now merely a question of expense, as, ilnce the adoption of the wire mp«, 
breakige seldom occurred. He tbooght that the old hempen rope had fre. 
quently been broken by the undue strain which was suddenly Iwoaght upon 
it, by ill ilipinog on the drum. He imagined that a moditicatioo of the 
method used in cotton spinning for regulating the coiling of the fllamenti, 
might be adopted with advantage, inatead of as at present coiling it by 
hand. 

Mr. Bioobs laid he bad noticed the pecnliar tendency of the hemp rope 
to twist, which canaed its frequent fracture. The flrst rope wu inehei in 
csrcamference, with a lay of 41 incbei ; this was soon diminiahed to 3 inchea, 
and it broke continually. It was replaced by a rupe from which the tar had 
been expelled by preaaure ( that was soon worn out, and the flbie ap|>eared 
completely destroyed. Wire ropes of various kinds were then tried ; and at 
last, by the introduction of swivels, and recently by an improved construc- 
tion of tbciD, the bad effecta of the twisting were obviated, although it still 
took place, lo spite of the rspid destruction of the hemp rope, be was of 
opinion, that as a mere qnrsiion of cost, it would be found cheaper than 
wire rope, as, when partially destroyed, the fonner had still a certain value, 
but the tatter was comparatively valueless. 

&Ir. R, Stcphcnbom stated that be was unable to account satisfactorily 
for the twisting of the rope. He imagined that it might be caused, in some 
degree, by its being coiled over the drum at the Minories end, and under the 
drum at the Blackwall end of the railway. The lateral action of the groove 
of the inclined guide pulleys might also induenre it, particularly on the 
sharpest curves. Ropea eompoied of lengths, with a right-hand and a left- 
band lay alternately, had been tried, but Ineffectually { the twisting still con- 
tinued, and the bad effects were only counteracted by the swivels. It might 
have been imagined that the rope would have untwisted, and thus have length- 
ened ; hut, on the coutrary, it became more tightly twisted, its diameter 
diniaiihcd. and still its length increaseri, ap|>arently from Uie pull of the 
engines upon it. It was evident from the appeertnee of the fracture, when 
one occurred, that the material waa wrenched asunder by a twisting action. 
The breakages occurred, boweter, very Mldom at present ; not ofteiter than 
once or twice in a month, during which time nearly three thousand j'^urneys 
were made, and then they arose generally from the carelcisncsa of the 
hreakainen, who, it must be remembered, received their instruetiona from a 
distance of three miles, by the electric telegraph. The were six swivels in 
the rope, one at every half-mile. The destructive effects of the twisting 
would probtbly he diminihed by a larger number of swivels, hut they were 
very objectionable, in preventing the regular laying of the rope upon the 
drum. On the inclined planes In (he north of England, where ro]>es had 
been used for many years, this twisting was not observed ; hut there the 
eitginea were at one end only: whereas, on the Blackwall railway, the en- 
gines at both ends working simultaneously, might probably htve a tendency 
to cause tbe twisting. Twenty years ago he bad tried, in the North, ma- 
chinery similar to that suggested by Mr. Farey, for laying tbe rope on the 
drum : but in consequence of the general diruinution of diameter of the rope 
from the stretching, and the inequalitica occasioned by the splices, the ma- 
chinery was constantly pnt out of order, and waa eventually destroyed. On 
ibe Blackwall line, the men bad aeqaired considerable dexterity in directing 
tbe rope with the levers or shears, and be thought it would scarcely be pos- 
aible to improve that part of tbe aystem. — Some dilBculty had been appre- 
hended from the use of condensing engines, on account of the time required 
for forming the vacuum ; it had, however, l>een met by having a small engine 
oonstacUy working to keep up tbe vacuum and to pump water. High- 
preaaure engines were generally used with rope traction, in order to avoid 
this difficulty. He. however, preferred the use of condensing engines, with 
a small supplementary engiae, and believed then, at the tame time, to be 
moca ecooomicaL 



Mr. A WioimfAW stated that the wire rope waa manafaetured by Meaan. 
Newali, of Gateshead, The wire was uoannealed, and tbe weight of ibe 
rope was 10 lb. per fathom, except two lengths of half a mile each, which 
weighed 12 lb. per fithon; these lengths were so placed, that the main 
iraina to or from Blackwall, were always attached upon them. The swivels 
were at hrst rivetted into the rope, but it was found that at least two-tbirda 
of tbe fractures of the rope occurred where the Arst rivet was inserted, lo 
urder to prevent this, tbe swivels were spliced into (be rope; this was done 
by unstranding about a yard and a half of the rope, passing the strands 
through an eye in the swivel, and then splicing them back into the rope. 
Swivels thus inserted would lut three months without renewing, and the lay 
of the rope had been preserved by them. Dresksget, however, still nccurred, 
hut (except from carelessness), they rarely, if ever, took ptsee in a rope leas 
than a year old ; after that time tbe rojie began to lose its strength, froco 
the oxidation that took place, wherever the strands came in contact with 
tbe hemp core, and although a rope might appear sound after it had been 
in use for a year and a hair, yet on opening it. a considerable exteot of oxi- 
dation would be discovered. The rope-makers in tbe North attributed tbb, 
iu a great measure, to tbe serving of the rope with spun yarn, which bad 
been adopted on the Blackwall railway, chleAy to prevent the nnite ocew* 
sioned by the rope passing over the sheaves. ExperiroenU were in prugresa* 
with a view to doing away with the aerving of tne tope, by covering tbe 
sheaves with hard leather, which, if succcasful, would be tbe means of saving 
the company a large expense in keeping op tbe aerving, and would lake a 
weight of about 12 Ions off the engines, aod reducing also the cost of fueL 
With regard to hempen rapes, both tarred and white ropea bad been tried, 
but they bad totally failed, some of them not lesting more than two moatba. 
These ropes had a great tendency to twist, and from their bulk it was very 
difficult to counteract it by ll»e insertion nf swivels. Tbe wire ropea were, 
consequently, the cfaeepest ; for although there was a difference in the ori- 
ginal cost, as also on tbe return for the old ropes, yet the duration of tbe 
Wire ro|w was to much greater, that it more than compensated for tbe in- 
creese in price. 

The t-harges for the motive power, for the year 1845, amoonted to 
4111,302 la. 2d.‘, during that time there were run 105 trains per day. 
3} miles each, or 38,525 trains per annutu. at an average cost of 5a. 10|d. 
per train, or Is. 6}<f. per mile. 

Although the present cost of working the line by the rope system wts 
high, yet by no other system had they been able satisfactorily to effect (he 
accommodation of stopping at tbe various statiool, without iuterfering with 
the “ through traffic.*' 



FOSSIL FOOTMARKS IN THE COAL FOHMATION- 

Mr. Ltbll delivered a lecture at the Royal Institutioo, on February 4th, 
" On the Poerii Pooimarkt qf a JieptUe in the Coat Pormation q/* the AUof' 
Auny J/ounfoina. 

Mr. Ltbll began by observing that, nolwithatanding the numeroui re- 
mains of land plants in tbe carboniferous straU and tbe evidence they affo^ 
of the existence of large traeti of dry land (the exact position of vrhicb ie 
often indicated by scams of coal and buried forests), no monuments of tny 
air-breathing creatures bad been detected in rocks of such bigb antiquity 
until l>r. King, in 1844, published hit account of the foot-prints of a reptlk 
occurring iu sandstone in Pennsylvania (see 5i/ffmm's Jonmed. vn], 48, pag« 
545). These fossil tracks were found in a stone quarry Ave luilet aonth-caal 
of (ireensburg, and about twenty miles east of PiUshurgb. appearing on tha 
under surfaces of slabs of argillaceous sandstone extracted for paving. They 
project in relief, being easts of impressions formed in a subjacent layer of 
Ane unctuous clay, and they are acconpauied by numerous rails of cracks of 
various sizes, evidently produced by tbe drying and shrinking of ibe clayey 
mud. These cracks occasionally traverse tbe foot-prints, showing that ibo 
shrinkage took place after tbe animal bad walketl over the soft mud, aod 
before it had begun lo dry and crack. Mr. Lyell exhibitrd a slab which bo 
had brought from the quarries, having visited them with Dr. King; and 
then proceeded lo point out the differences between ihrie fooi-|uinti and 
those of tbe Euro|iean cbeirolherium found in Saxony and in Warwickihirw 
and Cheshire, always In tbe upper part of tbe new red sandstone or triaa. 
lo the European band-sbaped foot-marks, from the form of which the ani- 
mal was called by Kaup, chelrotherium. both the bind and fore feet have 
each Ave toes, and (be aixe of tbe hind foot is about Ave times as Urge m 
tbe fore foot. In the American fossil the posterior foot-print is not tvrsen 
as Urge aa the anterior, and the number of toes U unequal, keing Ave in tbe 
binder and four in the anterior foot ; aa in the European cbeinilbcriuiD tbe 
Afth toe iiaiidi out nearly at a right ingle with the foot, and somewbnt 
resembles tbe human thumb. On tbe external side of all tlie PennsylvaoiM 
tracks, both the larger and smaller, there is a protuberance like tbe nids- 
fflcnt of another toe. The average length of the bind foot is iarhea, nnd 
of the fore foot 4|. Tbe foie and hind feet being in pairs follow each otbv 
very closely, there being an Interval of about one inch only between them. 
Between each psir the distance U six to eight incbei, and between tbe two 
parallel lines of tracks there U about (be same distance. In (he ease of Ibo 
BngUih and German cheirotberium, tbe hind nnd fore feet occur aUo in 
pain, but (bey fona only one nw, lo coaiequenoe of (be animal faaviog pul 




THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



87 



iu feel io the grooftd oetrlj tinder the middle of iU bodr, nnd the tbnmb> 
like toe* are teen to turn to the ri|(bt and to the left In the alternate pair*} 
while in the Amcrioan tracki, which form two parallel rowSf all the thumb* 
like toe« in one art loro to the right, and in the other aet to the leA. Mr. 
Lyell iafere, therefore, that the Ameriran cheirolberium belong! to a oew 
geno! of reptiliao quadropeda, wbollj diitioct from that which characteruea 
the triaiaic atraia of Europe; and auch a generic diveriitj, he ohaerrea, 
mi^bt have Ireea expected in reptilian foavil* of lueh ditfereot agea. The 
geolofii'al poattion of the aandatone of Grccnihurg ii perfectly clear, being 
aitnaied io the midat of the Appalachian cuaUfield, having the main Ired of 
CBot, called the Pituburg team, a hundred feet above it worked in the neigh* 
bontbood, and aeveral other acaua of coal at lower levela. The impreuioDa 
of lepidivletulron, aigillaria, itigoiaria, and other rarbomferoua planU, are 
fonod both above and below the level of the reptilian footatepa. Mr. Lyell 
then ndverted to aome apuriout fouil foni.printi of doga, hoofed quailru* 
peda, bifda, and other creaturea aeen on the aurface of ledgea of a aoft 
qnartxoae aandatone in the neighbourhood of Greeoaburg, which bad been 
con/oanded vritb the foaail onea. He pointed out the proofa that Ihete had 
beca carved by tbe ancient inhabiunta of America, wboae gravea are aeen 
in tbe vicioity ; nod that the Indian huntera had aculptured aimilar bird* 
tmeka, together with human fooUprinta, in aolid limeatona of the State of 
Muaoori,— -the tme origin of which waa firat explaioed by Hr. 0. 0. Owen, 
of Indiana. 

To illuatrate the mode of interpreting foaail fooUprinta in geology, Mr. 
Lycll gave a aketeh of tha diacovtry of three diatinct apcciea of eheirothc* 
rina in Europe, •^tnd explained how, after it bad beao conjectured by Link 
that they might belong to gigantic batrachiana, Mr. Owen found, by eia- 
mining the teeth anrl booea of rrptilea of trhuaic age, that three different 
apfrctev of air-breathing reptilea 6f the batrachian older, referable to a new 
geona, labyrinthodon, bad exialed, both io Germany and England, at that 
pencMl ; their foaail honea indicating that they were air-breathera, and there 
being aa great a dU|»arity io aiie between tbe honea of tbeir notcrior and 
poaterior extremitiea aa between the fore and hind foot*printa of the aeveral 
cbeirotheria. To acconat for the abarpncaa of tbe cnata of cbeirotberiom 
on the under aurfacea of alaba of aandatone, Ur. Lyall adverted to the man- 
ner in which be bad aeen, on the ata-beach, near Savannah in Georgia, a 
dood of ftoo aand drifted by the wind filling op tbe fooUprinta of raroona 
and Dpoaauina, which, a few hoora before, had paaeed along tbe ahore after 
the retreat of tha tide. AUuiion wu atao made to the recent foot-printa of 
birda called aandpipera ( TWnpo namai/e), which Mr. Lyell aaw running, in 
1842^ over the red mud thrown down every tide along the border! of eatua* 
riea eoone«ted with tfce bay of Pundy, io Nova Scotia. Tlieae conaUt both 
of imprcMiona on the upper aurfacee and of caaia in relief on the under aidea 
of aoccesaive laym of red mud (vee LyeU’a “ TraveU in North America,” 
vdI. tt. p. 166),— of which he baa preaeoted a apecimen to the Britiah Mn* 
team. Tbe ancient fooUprinta of more than thirty ipeciea of birda found 
foaail in the new red aandatone or triu of the valley of tbe Connecticot 
river, in Maaaacboaetta, were atated to be aoalogoua to theaa modem bird* 
Iracka ; and the aixe of the largeat, although they indicate a biped more 
huge than tha oairieh, ia exceeded io megnitude by tbe gigaatie deinornla of 
New Zealand— of which nearly the entire akcleton haa juat been found foaail 
by Mr. Walter ManlelL Tbe abaence hitberto of tbe bonei of birda io the 
ancient American itrata of the triaaaic period appear! to Mr. Lyell quite 
intelligible; for the arcumatancea which eombine to enuaa foeuprinu of 
aandpipera in the rncent mod of the Bay of Pundy, repeated throughout 
many auperimpoaed layera, have no tendency to preaerve any booea of tbe 
aame birda, — and none have yet heeu ever obaerved in cutting trenebea 
through the red mud, where it haa been laid dry by artificial embnnIimenU 
and drained. 

in all the caaee of fooUprinta, both foaail and recent, end whether made 
by qoadropeda or bipeda, tbe lecturer inaiated on the neceaaity of nainmlng 
thnt the creaturea were air*breather«, for their weight would not have licen 
auffieient under water to have made iiopreaaiooa ao deep and diiUnct. Tbe 
aame concluiioo ia borne out by tbe evidence deriv^ from tbe caata of 
crecka prtHluced io tbo aame atrata, by ahrinkage, and ao generally aecom* 
panyuaf the impreaaiooa of feet ; and it waa remarked that aimilar eOceta of 
deuicaiion are obaervabte io the recent red mud of Nova Scotia, where 
thousands of acres are dried by the aun in summer, between tbe apring and 
neap tides. The ripple mark alao ao common in atraia of every age, and 
aiDong others io the coal measures, and new red aandatone of Germany, 
England, and America, exemplifies tbe accurate preservation of aiiperficial 
merkinp of atrata, ofien lets prominent than tboee cauacd by the tread of 
mptilcn or large birds. As tbe discovery of throe species of cbeirotheria 
WM soon followed by tbe recogmiion of aa many ipeciea of labyrinthodon, 
•o tbe anowuncement by Dr. Kiog, in 1844, of reptilian fooUprinta in tbe 
coal strata of Pennsylvania, baa been followed by tbe news lately received 
from Cemiany, that in tbe ancient coal measures of Starbruck, near Treeves, 
tbe antiquity of which ia vouched for by Von Decben, Prof. Goldfuaa baa 
found the akcleton of a true aaortan. Dr. Falconer, after a curaory exa* 
auooUon of the oiiginal apecimen, bu stated bis opinion in favour of its 
reptilian character, aad although tbe evidence baa not yet been riaouroualy 
teeted by tbo moat eminent comparative osleologiata of Europe, Mr. Lyell 
beiievea that tbe opinion of Pr^. Goldfuaa and Dr. Falconer will be con* 
firmed. Such facta abonld serve to put oa on cor guard against premature 
poeralixatioaa founded on mere negative evidence, and caution ua not to 



taaume tbe present limits of our knowledge of the time of tbe firat appear- 
ance of any cleu of belDga in a foiaiJ kiite to be idcuiical with tbe date of 
tbe first creation of aucb beinp. 



paocssDisras of scxeirrzFio booxsticb. 

INSTITUTION OF MECHANICAL ENGINEERS. 

/an. 26.— J. E. M'Coknkll, E»q., V.P., in the Cbalr. 

Tbe firat anoual pneral meeting of the roemhers of thia laatitution look 
place at Birmingbam. io the tbeaire of the Philosophical laatitution, for tlie 
purpose of receiving the Report of the Council and for tbe general trans- 
action of butincas. There were present nearly 100 members. 

Mr. M'Connblx. said that aa tbit waa the anniversary of the eatahlish* 
meat of the Institution, be would coatent bimaelf with referring to the 
Report about to be read for the confirmation, be might tay, of the mora 
than realised hopes of the ruo«t sanguine promoters of liie InitituUon. Ha 
waa patified to see ao large e meeting, aad regretted the uneipeclcd abscDca 
of the President. 

Tbe Repoft of the Couacil wax iliea renrl. It eontained a brie/ outline of 
tbe pcoceodinp of tbe Initiiotion for tbe past year Ihe detirableoeev and 
iniporUnce of founding a society such aa this was known to have beea long 
and extensively felt by the engineering and mechanical profession in all parts 
of the kingdom, and it ia not too much to venture to say. that the beat 
expectations of the active and xealoua promoters of tbe Institution lava 
been fully realised, and a great amount of aaentifie and valuable information 
has been beneficially and mutually inlercbanged and diffused amongst tlia 
members. In reviewing the matter and subjects brought under the notice 
and discussion of the members, as recorded and detailrd in tbe minutea and 
procceclinga of tbe Inatilution, tbe Council fcU it tbeir duty to acknowledp 
and particulariae tbe following valuable aid :—the two papers on the Fan- 
Blast,” by Mr. Buckle; on a ” Self-Acting Break,” by the President; on an 
“Inverted Arch Bridge,” by Mr. Cowper; oa ** I.o<H)tnolive Engines," by 
Mr. Bejier ; on a ” Turn-Table Latbe,” by Mr. A Slate ; on " Jonca’a Gaa 
Exhauster,” by Mr. Clift ; on a *' Direct Action Steom Helve or Hammer," 
by Mr. H. Smith. 

Tbe following recommendation of tbe Council waa then read 

” Tbe Council, having bad under tbeir consideration the question of the 
number of tbe membera of the Council, bare resolved to recommend to the 
membera of tbe Instituticm to authorise tbe Council for tbe present year to 
add to their number, so aa to place one member of Council, or more, aa may 
bt conaideird desirable, in each district where aucb may be advaotageuua to 
the inierctta of the Inalitution." 

A reaolutioo to tbe above effect having been proposed, waa carried unani- 
mously. 

The oflkera for the ensuing year were then re-elected, vix. Mr. G. Sto- 
pbensoD, President ; Mr. C. Bever, J. E. M'Connell, and J. Milter, View- 
Presidents ; Messrs. W. Buckle, k. A. Cowper, U. Fothergiil, E. Humphreys, 
and A- Slate, Council ; Mr. C. Goocb, Tieasurcr; Mr. A. Kintrca, Secretary. 

After the conclusion of the business connected with tbe annual general 
meeting, tbe following papers were read 

HYDRACLIC LIFTING J\CK. 

" DeMT^fiow q/ a Sett /Ifdranlie Li/Umf Jack.** By Mr. Alo. Tuobn- 

TOW. 

The principle of this jack ta the aame aa that of tbe bydraolic press, but 
not having been before applied to a lifting jack, it is thought that the present 
application of it wilt be u>cful for a variety of purpose*. Iu advaittagea 
are, the ease aod steadiness with which a great weight can be raised by one 
person ; the facility with which tbe lowering of tbe weight can be regulated 
without labour, and from there being no circular motion of the handle, there 
can be no tendency in tbe jock to twiat from the position in which it ia 
placed ; also by Uie use of strong wruught-iron tubes for the cylinder and 
ram, tbe weight of tbe jack la leas than others now known. This jack can 
be used in all cases where others are available, and io aome where others 
are not so, for tlie motion of the lever being vertical instead of lateral, it 
can be used wherever there is sufficient width to place it. With a jack of 
tbe aixe shown one man can lift from 15 to 20 tons weight. Mr. Thornton 
said although the jack was not new in principle, ooe of iu great advantages 
waa to be found io tbe additional power which it gave to one man to rMae 
so great a weight. 

The Chaiumaw said be presumed they all onderatood the description 
given by Mr. Thornton. Tbe jack displayed iUelf by iu own appearanoe 
and tbe drawing. So far aa tlie trial he had had with it went, he had every 
reason to be satisfied. It was very simple, acted very nicely, and be thought 
it was a very ingenious improvement. 

Mr. CuAMPTON wished to know if it had ever tumbled down } 

Mr. Miodlston said all persona acquainted with such things mast be 
fully aware that they could not get a jack boxed up. Until, however, an 
alteration conid be made in the handle, it eoold not be considered a good 
thing pracUcally. 

Mr. Slats oboerved that tbongb a jack might not be practically good 
wbas placed InatombUoi poaiUoo, it mighl be good in other cue*. A jack 
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like the one now before them nifht be uieful in Hfling e greet weight, where 
the ordiniry ooe would not be solfident. 

Mr. Hacsi.s thought that the jack waa eo exceedingly uaefol iaatrament. 
An ordinary jack would he much more liable to be pat out of order than 
the one b^ore them; beiidea, it preaeoted greater facUitiea for lowering 
weighta. 

Mr. wu of opinion that ai U waa it eoeld not be generally 

aaeful. If it wu thrown from a tender to the ground it would be destroyed, 
end their endeavoura ihould he to prevent it, if poaaible, from capaixing. 

The Chaiuman said Mr. Tborotoa’a object in introducing it wu to have 
the benefit of their experience. 

Mr. Pbacoce said, that for locomotive purposes it wav not eqoal to 
Heeley’a jack ; atill, if in other respects U poaieaaed advantages over ii, they 
ought not of course to condemn it. 

In answer to other questions by varioui members, Mr. Thornton said it 
would lift 20 tons ; it weighed about 6% lb. ; and its price wu 1 2 guineu. 

Another member uid he should give the preference to Hecl«T*s jack. 
Lifting jacks when laid uide, like fire>cnginca in a country town, not being 
generally required, get out of order, and he was afraid that the one before 
them would be much more liable to injuries of that kind than the ordinary 
jack. 

The CKAiasiAN said, it appeared that it was objected against the jack, 
that it wu liable to get out of order, and that it ha^l not the advantages of 
lleelry's jack in lifting fiom below, but from the top; at the ume time it 
would be admitted that it wa« steady in action, and that in lowering weight 
It was necesaary to have power and command, so as to do it slowly and 
euily. There wu one important point in which U bid not the advantage, 
and that wu in price. In articles of that kind, tne price wu a considera* 
tion. 

Mr. Hinobbson thought that the jack posieetcd advaniagea where there 
wu a great weight to lift, an<l only one man to work it. Another advantage 
was tlie steadiness of its action. Tl>e great objection against it wu its 
liability to gel out of order. If they wanted a jack to raise 20 tons, he was 
not aware tlitU they could get any other to do it with the same degree of 
•tcadineu. 



CYLINDER-BORING MACHINE. 

*' On th» FiUin^’tip C^lintUr$ for Locomoffve Enginn, and a Deaerip- 
iicnqf a Bormg them.” By Mr. C. Bbybb. 

The desirableness of having all the cylinders of every ctsss of locomotive 
engines perfectly alike, »o that they may. at any time, be changed in case of 
accident, or be replaced hy spare ones, it is presumed will be admitted by all ; 
the dilHculty of aecompliihing this with the toots hitherto employed, will be 
known to roost who are engeged in this branch of the butinesi. These con* 
•idcrationi, and the defect of cylinders, the author, from time to time, found 
necessary to have rectified before passing them to he used, induced him, in 
1B43, to direct his attention to the bnring-roachine. 

The coiiditiooi which a good cylinder borinf-madtine should fulfil, may 
be stated u follows :—l. That it ihould make the cyhoder perfectly round 
in its diameter, and parallel in the direction of Us axis. 2. That the bored 
inside should be perfectly concentive or parallel with the ootside of the 
barret 3> That the projections beyond the flanchei, if there be any, should 
be true with the internal bore. 4. That every strein or pressure upon the 
barrel of the cylinder whilst boring should be evoided. The boring-machine 
hereafter to be described has been found, during several years* practice, to 
have answered theee oonditioni. 

Mesars. Sharp, Brothers & Co. cast tbelr cylioders from wood patterns in 
green uod, and commence the prueeu of fitling-up by describing or gauging 
off a circia upon each end of the cylinder, concentive to the barrel, and 
having formed tbla circle the ends are bevelled inwards by chipping to an 
angle corresponding to that of the plates of the cone mandrilL The cylin* 
dcr being futeoed to the msndrill is put into a two.foot slide lathe, with 
facing motion, and bu its ends faced to a gauge, and its projections turned 
to a gauge, and cut to a length to gauge. There are farther two notches cut 
out of two cone discs, so as to allow of applying an intrmal gau^e for the 
oul-askd-out length of the cylinder. Thus prepared by taming, it ii removed 
to the boring-machiac, inserted between two plater, the faces of which are 
planed, and the holes for receiving them bored from the boring-bar in thdr 
places ; it is at once perfectly concentive with setting, and needs nothing but 
clamping to the plates by beaded bolls or clamps by its flanebes to be ready 
for commencing boring. For placing the tops of the iteam-cbeati and valve 
facings the turned ends are again made use of for setting, by placing upon 
the planlng-macbioe table brackets placed on their facet and iKired ont to 
the aame gauge ; the cylinder is turned to, in order to insure the psralleliiai 
of these parts with the axis, as for similar reasons the inside of the cylinder 
could not be otherwise than concentive with the outside of the barrel. The 
tothor prefers making a separate set of gauges, taekliog, Ac. for each site of 
linders rather than economise by making one do for many, and risk the 
aoce of mistakes ; and be believes that the plan here described, to work 
always from the aame point, ia most likely to insure accuracy, as the faulu 
made by neglect of the workmen are not mnltiplicd by aabseqneot opera- 
tioaa. 

The boring-machine bores by two cylinders si the same time, and is ar- 
ranged to bore eyllndart of t' 6" strokes and from 10 to 20 inches dieme- 



tsr. The bed is that of a common slide Utbe, lofB -iently long to carry a 
double set of driving gear, and admits of a audicieot traverse of the lioriog- 
carriage. The boring-bar is supported by three bearings, tlie former of 
which is stationary and firmly fastened to the bed to resist the end and 
pressore of the cub when boring ; the latter are fixed upon the carriage 
and travel with it along the boriog-har, and serve for securing the cylinder 
during boring, as will be shown bereaftcr. To cause tbe boring-carnage to 
move endways, a train of wheels descends st the back of tbe machine to give 
motion to the shaA, aad is transferred by means of a feaibercd worm to the 
worm-wheel and pinion, both of which move loose slmve the fast slud of 
tbe carriage. This same stud servet as a fulcrum for the lever, carrying upon 
opposite projections tbe intermediate pinions, which gear into the stud 
pinions. It will be deer, therefore, that by setting the kver in such a posi- 
tion as to bring one pinion into gear with another pinion fast on the rack- 
pinion shaA, motion will be given to the boring carriage in one directiOD ; 
and in an opposite or contrary direction by moving the lever so as to bring 
tbe pinions to geer with each other; and this carriage will be atationary of 
independent of the driving gear altogether, by keeping tbe lever in its 
middle poiliion. Tbe rack pinion shaft is extended towards the front of 
the rnachine, to work the carriage hy hand when putting in or taking out 
the cylinder. A provision ia alio made in the train of wheels for varyiag 
the traverse of the carriage by changing the pinion. 

To bold the cylinder while boring, the lop of the carriage is formed into 
a kind of square frame, by means of two plates, planed on the inside and 
fastened to the sides of the bearings or standards and two cross stretebera. 
These latter are also placed upon their inner faces and are eeeured to tbe 
sides and top of the boring-carriage, and have holes bored in them when 
secured in their places, by means of the boring bead upon tbe bar corre- 
sponding in diameter to the turned projecting ends of the cylinder to be 
bored. It will be seen, therefore, that if the figure of the cylinder to be 
boreii be turned to the same gauges as the boles are bored to, it needs only 
inserting and clamping fast by tbe T bolts to be ready for boring without 
requiring any setting in its pan whatever. Ooe of tbe cross stretebera ia a 
Asture, whilst the other is removed every time a new cylinder is to be fixed. 
The boring head is a fliture upon tbe bar, and baa only one plain square 
tire for boring, ground to cut either way. This tool fits into a planed rtccM 
made slightly dovetailed, and is held fast by a set screw, and easily adjusta- 
ble to any diameter by another of these maebines. We employ three of 
these machines— two double ones and a single ooe, and one mao attends to 
these and the lathe for facing aad turning tbe ends of the rough eastiuga of 
the cylinders. Tbe cylinders arc cast as bard as we are able to cut them 
with tbe best cutting tools we can make, and we find U more advisable to 
complete the boring in three cute ; the first b often as much as | iach in 
depth, tlie second we leave about | iach, and tbe third can hardly lie called 
culting, hut la merely dealing up or finishing. Tbe advance, or traverse, we 
rarely change, and is set to ^ of an inch for each revolution of the boring- 
bar; or it, for quickest speed of the bar, 3 revolutions per minute ; in the 
second, 1'8 revolution per mioote; in tbe third, or lowest speed, 1*2 revolu- 
tion per minute. For boring 15 inch cylindera-— for roughing out, 1'8 revo. 
lution per minute, or cot at 7 feet per minute ; for boring, 3 revolutions per 
minute, or cut at ll‘78feet per minute; aad for finishing, 1*2 revelutioo per 
minute, or cut at 5'65 feet per minute. 

Mr. CaAsirroK said they ihosld be doing very great injustice to tbe very 
valuable paper they had heard read were they to dUcuss it at that late hour, 
and he should propose that tbe further consideration of it should be ad- 
journed till the next meeting. The suggestion was adopted sod the meeting 
terminated. 



JACQUARD PERFORATING MACHINE. 

** D*$crip(ion of « Per/oratinp JfoeAfae.'' made for Mr. Evans, the con- 
tractor for the iron tubular bridge which is to carry tbe Cheater and Holy, 
bead Railway over the river Conway. Hy Mr. FotsaaoiLt. 

This machine is employed to perforate the plates for the above-Bamed 
bridge, and is at present adapted to punch aueb pitebea only as that work 
requires, via , 3 inches and 4 inches from centre to centre of rivet holes, with 
latitude for depariiog eoniidersbly from those (general) pitches in the lateral 
rows of the holes. This machine b construct^ to perforate, at each stroke, 
a row of boles across a plate 3 ft. S In. broad ; but, by employing e leriea of 
card pistes (similar to the cards used in the Jacquard loom), any number of 
punches may be put out of action at pleasure ; and by means of a blank 
card at tbe end of the series, the machine is put out of action at a point 
where no obstacle is presented to tbe tekiog out of the perforated plate and 
putting a blank plate in its stead. The operation of changing platea, 
weighing six or seven hundredweight each, is performed by half a doaea 
men in less than one minute, and whilst one plate is being punched, these 
men get another ready to put into the machine. As these machines take 
eleven to twelve strokes per minute, it follows that (with a 4>lnch pitch) a 
12 feet piste may be punched in less than four minutes, and conseqacolly 
that (allowing one minute for changing) it may perforate twelve such pUtce 
per hour. Many of the plates in the bridge are 12 feet long. 2 ft. 81a. 
breed, end } inch thick, tad are punched for rivets 1 inch in diameter. As 
there are bnt few engineering concerns where such a perforating machine as 
that at Cooway could be employed more than an hour or two per day, It 
Bppetra to bo very dMirmble that ironmastert ahoald bare tbao, and ihal 
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tkty tboiUd tbo fatrt miebn»es fior tlraigbteiuflf lad bmdia| platei ; by 
idifeh means Aey would he enabled to nipply tbeir enstomen witt plates hi 
a tt state for being rieetted together. Were thte syitem brooghi Into prao> 
tire, engineers wo^d torn tbeir attention to adapt tbeir work to ibe cape* 
KUto of the perforating maehtoe, and tboa great perfection, ditpateh, and 
economy of constnietion woeld be tbe result. A drawing repreeentnd a 
yitmfhing (nnillsr in principle to that already deiertbed) adapted to perforai* 
itig paper and tbln sheet metal, such as steret and window.blinds are made 
of, in which plain perforationi, arranged in squares, may be nMule by a single 
row of pnncfaesj and perfotmtions, arranged quincnneUlly, may also be made 
Irj a uneic row of panebes, by giving to the plate a lateral alternating 
Biotioa : bat a double mw of poaches, arranged mtemediately to each other, 
is p^erable. Each of these trrangeraenis admits of a great variety of fancy 
pattems by tbe application nf the Jscqoard principle. A large datt of pat- 
terns may he prodimd by ponchet of various forms and sixes, which shall be 
ao grouped together as to give to the work a colomnar effect ; and the range 
of tbii class may be extended by giving the plate a zig-xag or wared motion, 
and still further extended hy combining H with the Jtcquartl. Another elsst 
of patterns may be produci^ by employing two distinct sets of punches of 
different size or form, and with eerh set a Jacqumd. to bring punches of the 
one or other set into action as req^uired, and thus be made to produce rep re- 
aentations of figures, landscapes, ore., at pleasure. A further variety of pat- 
terns might be produced hy the introdnetion at intervals of punches contain- 
set pattems, such u sprigs, fiowera, drc., and perforating the ground 
wUb sn^l pQBcbea. 

The foregoing is but a brief description of the capahilities of the Jacquard 
Perforating Machine, which in good hands would be found to be nearly co- 
CXtenslvo with those of the Jacquard loom. Another drawing represented a 
doohle-aeting machine for shearing (tt tbe one sidr) and punching (on Ibe 
other), at the Mme time, plates of iron | inch in thlckoess with holes In. 
in diameter, and to perform both processrs to the extent of 18 inches from 
tbe edge of the plate. 

Tbe C}iAiaisA.v said It sras a machine represented as pecnliarly adapted 
for perforating plates used in ship vtearD-boilers, girders, Ac. Hot, Trem 
tbe description, it appeared to him to be a very useful micbine for steam- 
boOers generally. Seeing the great iccuracy srith which the punch is made, 
it would be rather interesting to follow out the applicability of the ma- 
duoe. 

Mr. Alo. Troentov asked if the marhtne punched in any other thin a 
itnigbt direction ?~Mr. PoTimoitx said it did, and H would punch tvrelve 
boles at once. 

Mr. Beyee thought it was a very excePent punching machine, and H 
night be applied to a great raleot. and to all ordin«ry-sixed hollers. 

To answer to questions by various members, Mr. Fnihergill said, all the 
puBCbes acted upoo the plate at the same time. 

la order to give an idea of tbe nature of the work to be performed by 
this nachiae. we subjoin the anoex<nl diagram aod description, tskea from 
the JfmmcAesier (jHantiEU 

*' Tbe diagram rqireseaU a portion of a wrought-iron plate, which we will 
tttnrMT to when entire, 12 feet long by 2 feet wide, and | inch in thick- 
aaVt had requiiiag to be perforated, aloog each sides and ends, by a row of 
hol«iR erac/Jy four inches asunder from centre to centre, aod each ao inch 
ia diaaietcr; as well as by certain iotcrmediste hule* of the same size, the 
q£ which will be best understood from the diagrams. 
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** On looking to the left hand of the diagram re}»res«uiing the entire end of 
the plate, it will be sacn tiiat there is vertically a mw of »even dots, repre* 
seoting seven perforations or rivet-boles. Thete perforations the machine 
aalies at one roomeot, hy bringing down with immense force seven puuciies 
of tempered steel, upoo that part of the plate uhich at the time rests 
npcm the same number of dtei. also of te-xipered steel. Tliese |»crf<rrations 
being made, the punches arc lifted clear of the plate, which is then move<l 
forward loDgitudioally. exactly four inelres; audthen the striking pecnliarity 
of the machine cones into play. 

It will be seen on looking carefully at the diagram, that the second row 
Tcrticany of perforations, counting from kft to nght, instead nf seven con- 
tains only two. one at the upper and the other it the lower margin, 
eieh forming a part of the two side rows of rivet-heles. Theoe two boles 
the*, machine p^orntes also at one blow ; but as there are sevno pUAchev, 
and only two are required, the five intermediate once are thrown out of use 
by a contrivance exactly aimiiar in pnncrple to tint of the Jacquard loom, 
by which figures are pr^uced in silks and other fabrics. Tbe third vertical 
row of boln, atill continuing from tlie left, conaivta of four, the fourth 
again of two, the fifth of three, and so on, ibe nnrober varying through the 
whole length of the plate ; and. in etch eoae, themaehtne itself, without the 
i!i|btest iatcrference of the workman, moves the plate on to the required 
A^noe, aelocts the proper number and right situation of the punebei, makes 



tbe requisite ntnober of perferaliooi, and throws Hsalf oat of aetioa when 
tbe plate ia oomploled. Tboae who are avrare of the force oeoeaaary to per* 
fosmte an iron pUte of moderate thickness, even with a single punch of small 
size, may form some judgment of tbe enormous power required to impti 
seven punchci, oach an inch ia diameter, through plates tbrse-quarters of an 
inch thick ; and it is a little singular to see thu aaormoaa power regulated 
ia iu operation by the identical means employed in producing figures ia the 
most deJicste fabrics. Tlie machine U calculated to make, when necessary , 
fieefoe parfomtioas by one stroke, aod to produce any rtqaiaitc comhioation 
of twelve or any am^lar numbar of punches, at distanoea of three or four 
inches from each oilier. Tbe speed with which the work is performed may 
be understood from the fact, that it regularly completes tbe perforation of 
one piste of the size above described, — namely, 12 feet long and 2 ft. 4 in. 
wide, — in four minutes ; and if the plates were so quickly lupplied as tp 
prevent any loes of time, which might easily be done, it would complete 
them regularly at that rate. As it k, fifty have barn completed in four 
hours. Uut the facility and dispatch resalting from the use of the machine 

are not, perhaps, its greatest merits, so far at least as the construction of 

tubular bridges and beams are coooernrJ. In such cases, tbe strength of 
the fabric depends in a great degree upon the whole of tbe rivets completely 
fiiUog tbe perforstions, reteining a regular cylindrical form, continuing per- 
fectly straight, and being, tbrougboui tbeir length, exactly at right angles 
with tbe faces of tbe plates. As eacb of tbe perorations represented in the 
diagram it ialsoded to corrapond with a suuilar perforation, either in 
I another plate, or in an angle or T iroa, it must be obv.ous that deviations in 
I opposite directions of a sistcenth of an inch in each, would preveut them 
I fitting each other by an eighth of an inch sltogciber; and, whatever might 
I be done by enlarging one or buth of tbe holes, to bring Ibisui a little nearer 

I eacb other, tbe firmaas and strength of the work must be impaired by he 

I direction of tbe rivet being rendereil in somedegra oblique, io»tead of being 
I exertly at right angta with the piste ; whilst, in the work pcrfoimed by tbe 
j machine, tbe perforationi are set out with such accuracy that they always 
' correspoad precisely, and the rivets retain their proper form and direction.” 
TAe Diwwr.— Jn tbe evening the memhers and friends, amounting to 
I aboot IQO, dined together at the (Queen’s Uutel — Mr. M'Connell presiding. 



I HOYAL INSTITUTE OF BRITISH ARCHITECTS. 

I /«n. 24.— Mr. Chaeles Fow'leo, V.F., in the Chair. 

I The donations included e numlier of workv by tbecelebiated arcLscologiit. 

I M. de Canmoot, of Caen, a corresponding member of tbe institute. Mr. 

I Wellen sent a portioa of the mosaic pavement found ninr< fret beiow tbe pro- 
I sent level, while digging the fountlatioAi for the new wsrehousev of Messrs. 

Morley, tt the corner of Uresham itreet and Wood-street. .Mr. Wallen 
I thought s Homan temple formeily stood on the spot. 

j Professor DoNai.DsoK read a paper on ** Caen, i/a Qtutmrt mrf fiut/d/tifi*, 
' wt/A a /nr trorde on jfmsa." This pa|»er we hove given in full la another 
' part of tbe Jeurua/, 

Some very high cotuplimeiiu were paid to Mr. Donaldson on tliis valuable 
I P»pef- 

fei. J,— .Mr. Axoell, V.I'., in the Chair. 

Among the dant'Jons reported were Caiiina's work on Etruria, sent in the 
I BiDie of the Queen of T oscany ; Mr. Sharpe’s Architectural Parallels and 
I eleven Toluraes of the " Ben Zeitung,** the architectural journal of Vienna, 
edited by Mr. Forster; and parte of Billingi* ** Antiquities of bcotiand." 

Mr. M'right scot a set of drawings Uiuitrativc of the ceiling at Carpenters’ 

I lUll, Loadon-walL 

j Mr. G. L, Tatlob rvad a paper in reference to the New Western Gt» 
I Compatiy, entitled *' Some o4rcrr«/»oa» on GafttirrAr, ead /Ae drtaiU (hr 
, JAIfmnfaetnrr Cat ,* sr»/A the rietr thnttin^ that it h eapmiU of hetttff 
mdemJ to Pnre at to ie iH/rwfurtd Aeni^cte//y thronjfhoKt //oiritea, .Ifenu- 
^ /drforin, anti Fttblic /Jia'Wmjrt,’* 

I Mr. Buex ohsened that formerly be resltled at Edinburgh ; that be he>l 
, twice as many burners as lie now has in London, and paid at a much higher 
rate, being 9r. per 1,000 cubic fret. The gro«s charge at Edinburgh was 
however ooiy one-half of tbe London gross charge, arising from the superior 
illuminating qualities of the Edinburgh gas. It is true, the latter is made 
from Cnanel coal; but tliere is an unfortunate temptation to gas comps* 

. nies to deteriorate tbe quality of gas, in consequence of tlie charge being 
made un the quantity. He further observed, Uiat though tbe Edinburgh gaa 
is sii|icrior in illumioating pmer, it U not free from impurities ; in proof of 
which he said all the haok-hindtug and leatlvcr furuiture of a new duls-bouse 
at Ediuburgb bad l>«ca dcslroyed by the gas. as tbe Look-buidiag of the 
Aibeneum ciub-bouic, in London, iiss likewise liaeu injured. 

3ktr. Pauueu dwell upon tbe iuipoitaace of the purification r>f ga». acd 
said that tbe new plan showed its practiralulity. 

Tbe Western Gas Cumpsiiy base their woiks in a huildiag at kcasal- 
green. IfiG feet ia diameter. They prupuse li* use Canac! coal, and supply 
gas at fie. per tbonsand feet, which they say u as cheap as common gas at 4s. 
per thousand. 
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INSTITUTION OF CIVIL ENGINEERS. 

Fe6. t. — Jo«MVA Field. Pretident, io the Chair. 

The PftKAioiiNT. io Ukiog the Chair for the first tiroe lincfl hU election, 
addreued the memhen at coniiderahle length, dwelling chtefiy on the inti, 
mate connection between the d?il and mechanical engineerv, their depend* 
core upon each other, and the importance of oaintainiog that uoion between 
the two branches of the profetiiou that had erer been one of the main 
objects of the Inatitutioo. lie ahowed, that originally engineering was con- 
fined to the conatructiTe or mechanical branches t raiaiog heavy weights, 
building mills, draining minei, and all the priroitive wants of mankind ; 
by degrees, aa nviliaation extended, the exigencies of the world became 
greater ; luinries were required, that could only be supplied by greater ex- 
ercise of talent and skill; tnanufartories were raultiplied, manual labour 
could no longer sulficc, the steam-engine was generally employed, and the 
consequence of this increaae of production was, that the roads required to 
be amended, nveri and canals to be cut, for carrying this abundance of mer- 
chandise and passengers, whilst docks and harbours required extending, for 
the reception of the shipping for the increasing export trade. Theae wants 
called into being another class of men, who, with great mechanical skill, 
combined more than ordinary theoretical knowledge and business habits, to 
enable them to combine and use tbe powers of all other classes. These men 
were termed civil engineers, in contradistinction to uiilitary engineers, whose 
education and experience fitted them solely for tbe art of war ; and by these 
men. Great Britain had been placed first in tbe list of the civiliters of man. 
kind. .Mr. Field, as the first president elected from among the mechanical 
engineers, dilated, at length, u]>on the immense strides made within the last 
century in the production of the meclsanic arts and in public works, under 
the combined elTorts of the two classes alluddl to. lie then entered more 
minutely upon the subject of steam navigation, to which he had principally 
devoted his personal attcnlinn. and gave moat interesting details of the sub« 
ject, ending by apologising for occupying so murh of the time of the meet- 
ing by saying, that he roust be permitted to feel more than ordinary pride in 
being elected the president, when be looked around him, and saw that the 
association of six young engineers, who, in IHIH. met occasionally to chat 
over mechanical subjects, had extended. In the couiie of twenty-nine years, 
into a society consisting of upwards of Cl)0 members, and comprising within 
it almost all tbe engineers of eminence io Great Britain.— Tbe address was 
vehemently applauded, and the president was requested to allow it to be 
printed in tbe minutes of proceedings. 

The discuuion was then renewed upon Mr. RANSOua’s paper. ** On Me 
Mamti/actyre of Artificial Stone'* 

The Dean of Westminster, Sir Henry De la Oecbe. Mr. John PhilUps, 
Dr. Garrod, Mr. Barry, and other visitors, took part in the discussion with 
the pKndpal members of the Institution. The remarks turned chiefly upon 
the chemical and physical properties of the material, and the cost of its 
production in the moulded form as compared to that of carved stone. In 
its chemical properties it was shown to be at least equal in purity to the 
production of Nature ; for, on the statements of tbe eminent chemists who 
had subjected it to severe tests, it was proved to be totally insoluble m boiling 
water, bowtver long immersed, and also to be capable of resisting the action 
of mineral acids. In this respect it differed from glass, which always yielded 
a portion of its alkali to the action of water. It was further stated, that it 
had perfectly resisted tbe action of frost, vases filled with water having been 
repeatedly frozen without their luvtaining any injury. Satisfactory state- 
ments were adduced as to ita strength and other physical properties, and 
some very interesling remarks were made on the subject, comparing the 
substance produced artificially with certain sandstones found in this country, 
which, by tbe action of compression and beat, had attained a degree of liard- 
ness equal to quartz. The experitoenta of Hall and Watt on the production 
of artificial stones were also alluded to as bearing upon the question. Ex* 
periments made on tbe strength of the artificial stone proved it to l*e superior 
to those natural stones witit which it had been tested — via.; Caen, Bath, 
York, or Portland stone. Numerous specimens were exhibited to the meet- 
ing. showing its universal applicability to constructive and decorative pur- 
poves; fractured pieces were shown of every variety of texture, from the 
porous sandstone to the most compact granite. The price of the material 
was staled to be such as to render it available for all useful and ornamental 
purposes. 

Feb. 8 . — JosHCA Fiell, Esq., President, in the Chair. 

Tbe paper read was “ account q/* ike recent Improvemente in the 
Draina^ and Seieoffe lirhiol.” By Mr. James Gxr.ax. 

From this account it appears, that for many years put, great reformation 
had been requisite in tbe sewage of several parts of the city of BriiUil, and 
more especially in the localities adjacent to the course of the River Froomc, 
whose channel had become a Urge cesiponl, spreading miasma and disease 
all around. This river formerly emptied itself into the River Avon, in the 
city; and then all that was brought down by the stream was carried away 
by the tide; but, when to form tlie floating harbour, the old course of tbe 
Avon was dammed across by lock-gates, and a new cut was made for carrying 
off the contents of the sewers emptying themselves into the Froome, a nuii- 
aoce of the roost serious character was created, and the bed of the river 
became perrnaocntly aflfected. Mr. Myine, some years since, constructed a 
lateral culvert from the rmioucAMre of the Froome, debouching in the new 
cut; this did partial good ; but still tbe general state of the river remained 



unimproved ; and, io deference to tbe universal demand for sanitary reform, 
tbe authorities of Bristol employed Mr. Green to devise and execute pitas 
for the improvement of the sewage of the part uf the city most dena^vog 
it. He laid out comprebensive plans, but the estimate of their cost exceeded 
tbe funds at tbe disposal of tbe council ; so he modifled them, and the result 
had proved roost successful. Tbe proceedings were to bring tbe cbamiel of 
the river into an uniform width, by building side walls, with gutters in the 
upper slopes, conveying the sewage into tbe stream, obliterating the shoal, 
and cleaning up the bed, thus bringing it to an uniform incUnatioo ; remoT» 
ing the obstructioos caused by the pier of tbe Castle Mlll-street-bridge ; 
lowering the height, and extending tbe length of the Wear at the castle 
moat, with new flood-gates, &c. ; deepening tbe bed of the upper part of the 
stream, and thus mskiog convenient arrangements for cleaning out and flush* 
ing the chsnnel, sod passing off the products tbrongh Mylue’s culvert into 
the new cut. whence it was conveyed swsy by the tide. Tbe Dock com* 
psny'i cnlvert was also cleansed and repaired at the same time, and brought 
again into operation. ManydifficoUies attended these proceedings, but they 
were skilfully combated, and the result has been most complete success ; and 
it is to be hoped, that the further ameliorations of which the general sewarc 
of the city is susceptible, may b« equally successful under tbe control of Mr. 
Green, aho has so ably conducted them upon a modified scale. For, as tUe 
actual expenditure was not more than £4,637, u stated in the paper, tad 
such beneficial eflfects have been obtained, there can be no reason why any 
proper measure of sanitary reform should not be carried into effect. 

In the discussion which ensued, several very able men took part, bearing 
testimony to the satisfactory nature of the improvements made by Mr. 
Green at Bristol. The conversation then turned upon tbe employment of 
the contents of sewers for agricultural purposes. Tbe system proposed by 
the various companies were detailed and canvassed. Tbe lands which had 
been rendered fertile by the application of liquid manure, near Edinburgh, 
and near Mansfield, were quoted as examples of tbe efficacy of tbe system ; 
but, on the other band, it was shown that these were not fair examples, as 
tbe localities were peculiar ; the cost of the establishing was much larger 
than could usually be borne ; and that, in general, if the distribution of the 
contents of the sewers wav to be made by pipes aad pumping, the retuma 
would never repay the outlay. 

Feb. 13. — The discussion upon klr. Green's paper, was renewed, and con- 
tinued throughout the evening, to tbe exclusion of all other buiineu. Tbe 
main object of the paper appeared, unfortunately, to be lost sight of by the 
speakers, in their anxiety to bring forward, or to defeod, tbe poiitiona as- 
sumed by various companies, which bad been formed at different periods for 
using the products of the sewers for agricultural purposes, but which, io tbe 
former pari of the dUcuision, had been somcwhit impugned U|K>q commereial 
grounds. The itatements made at this meeting were only repetiliona of 
what has been repeatedly printed in reports, and in evidence before the 
sanitary commissions; sad the whole evening may have been slid to have 
been wasted, in spite of the attempts of some of the roemben to bring the 
discussion to the real question of the best modes of laying out a system of 
sewage for large towns, the forms of the sewers, based upon the laws go- 
verning the conveyance of fluids — which, it had been stated io some of tbe 
** blue books," were not understood by civil engineen, a statement which 
was shown hy some of the speakers to Im not consonant with facts ; for that, 
if the selected, ralher than collected, evidence given before the Health of 
Towns Commission wi-re analysed, it would be teen that the exploded 
dogmas of the older Writers on hydiauUcs had been received and adopted, 
rather than (he formulR of modern writers, or the actual practice of civil 
engineeis of eminence, whO'»e experience on such subjects was necessarily 
grest. It was true, ihst hitherto, in consequence of tbe absorbing topic of 
railways, eminent engineers hud not devoted tbemseivcs to the subject of 
sewage to (lie extent they might have done; but, when the time arrived for 
their doing so advaotsgeouily, or the exercise of their skill was demanded by 
the governnient, or by privite enterprise, they would be found quite prepared 
to devote themielves to the work. 



SOCIETY OF ARTS, LONDON. 

Jan. 19.— William Fothbhgill Cookr, Esq., io tbe Chair 
The Secretary read a paper by Dr. Hawdikg, “ On tome ancient Greri 
Fores, ejrearated by him /rom Tombt near //eximili, in the hihmut gf 
Vorinth." 

“ In the snlumu of 1840, having obtained by private influence, an order 
from the prime minister, permitting me to excavate for antiquities, 1 pro* 
eeeded (observes Dr. Harding) to Corinth, and bearing that Use peasauta 
frequently found ancient tombs, containing vases, under tbe village of 
Hexamili, I proceeded thither with a party of labourers. HexamUi lies 
between Corinth and its ancient port of C'bincre, within three milea of 
the spot where the Isthmian games were celebrated. Tbe ground about 
Hexamili it, for the most part, rudely cultivated, and grows good crops of 
wheal : ancient quarries aUo abound. The plan adopted in searching for 
tombs is that of boring the ground with augers, seven feet long, (ill the in* 
strument meets with some obstacle to its further progress, when it is with- 
drawn, and the ground is again pierced in other directions, to ascertaiA (he 
size and nature of tbe obstruction ; this is alio tested by tbe sound of (he 
instrament striking against it. When a tomb Is discovered, and (bis is 
generally at a depth of about four feet, tbe cartb li excavated in tbe tuoal 
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Bftfljur in which grcTci are dog la EogUnd { and la toon at loffideni of 
the coreriDg of the tomb U expoted, a man liu down with a heavy hammer 
(fscfa as U Qwd by matoDs), and with this a hole U made in the Ud or 
ootcfisg to the tomb. A hand is then carefully inserted, and homan bones, 
vaica, Ac* are generally extracted. The greatest number of vases I found in 
aiy one tomb was fourteen, and children's tombs bad proportionally small 
vaaea. Having in three dajn collected enough to load one of the small 
borset of the country, I got them to Corinth, whence they were sent to 
Athena, and afterwards by sea, pia Malta, to London." 

Ur. BrmcH, of the Jlritisb Museum, was in attendance, and stated that be 
was unable to give any account of the cberotcal eonsiituents of the vases, 
or the particular manner of their fabrication; still he should he glad to 
offer a few remarks in reference to the specimens exhibited. It U only 
of late years (be observed) that the conclusion bad been come to that 
Ivge manufactories of vases existed in Greece; they had always been sup- 
ped to be of Etruscan produce. The fictile art had been supposed to be 
conAoed almost exclusively to Italy, allboagh numerous excavations had 
been made at Athens, and a few at Corinth, which had produced spe* 
fimgft* Similar to those exhibited, and which he divided into classes. The 
most ancient vases (tod which are distinguished from all others by the 
material of which they are composed) are of a light yellow clay, and have 
figures and enliiials painted on them in a marooo colour. Their date is sup- 
posed to be about 616 years before Chrbt. About this period the fictile 
art is reported to have l^n introduced among the Etruscans by the Greeks. 
The second class of vases are of a pale red clay, and the figures, instead of 
being of a marooo colour, are traced in black, in order to show the details 
more distinctly. This style appears to date from the fifth to the middle of 
the fourth century before Christ. The third class is one in which the 
eolonr was laid on by means of a reed. But perhaps the highest style, and 
one which it pecoliir to the vases fonnd at Athens, is that in which the outline, 
is traced in white paint, or a sort of carinate of lime. The vasea 
exhibited be thought peeuliarlv interesting, as deciding that the vases of 
Italy may be considered to be the menufseture of Greeks settled in Italy, 
and not imported from Greece into tbit country. 

Dr. IlAaniMo ststed that the tombs at Hexamili seem to have been 
scattered In irregular patches; but the cemetery appears to have been very 
aatcaaive, measoring nearly half a mite in each direction. No inscriptions or 
marks whatever are visible on the stones of the tombs, nor is there any 
other apparent diflference externally than that of site. The bones in them 
were tolerably perfect, and the skulls nearly entire. He found but one piece 
of metal, apparently part of a Isrge bronze needle or bodkin. Generally , the 
contents of the tomlM were in a wonderful state of preaervation, coQsideriug 
that they were, in all probability, at least 2,000 yean old. 

Jan, 26-— Gxorue Uooai, Esq., F.R.S., in the Chair. 

The Secretary read a letter from Mr. Dwykr, in which he states, as the 
Sodety is to meet for the purpose of investigaling the forms of Ancient 
Pottery, he begged to present for its acceptance a series of sketches, believ- 
ing that they might prove of some utility in avsiiting its researches. He 
aays that having observed that ancient art generally originates through the 
iiritation of natnral objects, he was led to infer as highly probable that the 
beautiful ontlinea of the Grecian vases emanated from similar soorcei; and 
pmettded to point out the exquisite forms of leaves and fruits, suggesting 
probable manner in which they bad been used to give character and 
^eauty of outline to those manufactures. 

The second communication was from Mr. \V. T. GairriTiu, and accom- 
panied a copy of his work •* On the Salural SyAem q/" Archifccturt** 

The communication alluded to the work as pomtitig out the geomeliical 
proportions of the temples of Greece, and calling attention to the applics- 
^ty of geometrical design to domestic architecture, and as also affording a 
rcs^y means of obtaining beautiful patterns for oil cloths, carpels, Ac. The 
author then proceeded to point out the in>probabili(y of the ancient Greek 
vasea being constructed on any other than pure gcorretrical principles, as U 
proved by analysis ; and concludcil by alluding to the miitakeu but very 
pccvalenl notion that to prcnluce a beautiful building, it U necessary to over- 
load it with meretricious ornament, — instead of feeling that the more sim- 
ple is often the more beautiful design. 

Mr. VAaLcr made some remarks in reference to Mr. Pwyei's commurii. 
cation, and stated that although we liave mtoy artists of highly-cultivated 
taste, still they have not the necessary knowledge to enable tlieiu to produce 
good art. In reference to a leaf having given rise to the forms of the Greek 
rasea, be would observe that a leaf in itself is a pendant body, and as such 
Is very beautiful : but no single leaf would stand upright. M’e might take 
Mcoe pendant fruits, such as the apple, — which might be said to have a 
base, and some vases might be compared to it : but he did not think that 
they gave rise to the forms of the Greek vases, although he must admit that 
Natnxe was the first teacher of everything that is beautiful. There are cer- 
tain rules, klr. Yarley said, which Nature suggests, and which we find the 
Greeks used ; and he proceeded to point out the following method which 
ou|bt be used for producing agreeable forms, such as the b^iei of the vases 
exhibited — viz., by takirig one.quarter of an hyperbola, paral>ola,or ellipse, 
according to tbe outline desired ; and by rotating it on its axis at any given 
a&gle, it would be made to produce tbe figure desired. Similar simple 
methods for obtaining the aeeki and stands for vases were alio described. 

Tbe SaeaxTAaT made some remarks on the forms of vaser, and slated 
that if beauty coosiited in the imitation of Nature, as suggested by &Ir. 



Dwyer, a man would have nothing to do but to take the first leaf of a tree 
as soon as he came to it ; instead of which, diacootented with the first fifty 
leaves, he goes on seeking and seeking, till at last be finds one which pleases 
him. because it comes np to tbe ideas in hla own mind, and which be had 
preconceived as tbe standard of beauty. 

Mr. Wyndham llAaotxo considered that tbe effect of vasea and other 
domestic utensils, as well as the erchiteeture of everyday life, should pro- 
duce on the eye an effect equally pleasing with music on the ear ; tod that, 
as in order to obtain harmony In mosic it is necessary that the cords or 
wires should each vibrate a proportionate nomber of times, so should tbe 
proportions of one part of a vase bear a given relation to those of another. 
In relation to architecture, several persons have considered that certain nu- 
merical simple proportions can be traced as existing in the various members 
of ancient Greek temples, and Mr. Dooaldson bad stated that be has revived 
tbe means of determining the precise proportion of various parts of all 
Gothic buildings : and these geometric and harmonic relations must have 
been known to the Greeks in tbe formation of their woiks. 

Mr. Smith stated that he did not consider that geometry was used by the 
ancients to tbe extent which is generally attributed to them, but rather that 
their works were the result of a practised eye and hand, guided by a highly- 
cultivated taste. 

Feb. 9.— Baron Golosmio, V.P., in the Chair. 

The Secretary introduced tbe buiincu of tbe evening by some remarks on 
** Potygomar DteorationM,** as follows. 

The discussion on the construction of ancient Greek vases, which bad 
lately occupied the meetings of tbe Society, had occasioned several treatises 
to be writien and a great amount of attention to be paid to the subject. It 
is continually alleged as a fault of the art In our day, that instead of boldly 
creating forms and trusting lo our own minds, and carrying out those feel- 
iop according to what we consider the enlightened principles which we have 
struck out for ounelvei. we are contented to take for granted that the an- 
denU were artista truly unapproachable, and such we can never hope to 
equal, much less to excel; and, therefore, tbe best thing Uiat we ran do U 
to abandon altogether originality, and give ourselves up to the study and 
copying of the antique forms. The Secretary then pointed out the effect of 
a design upon the mind and Mniei in tbe case of polygonar art, and called 
attention to tbe effect of lucb a combination of colours and forms as shall 
produce upon the mind the effect of a design standing out from tbe wail or 
pavement, but which, if felt by tbe hand or fool, is perfectly flat. He DCXi 
proceeded to point out tbe forms of the teasers and geometric figures which 
had bltberto been lued in combination to produce design, and pointed out 
tbe beauty and variety of design wbioh might be obtained by tbe combina- 
tion of a form of tessera, which, although not new, had not up to this time 
been used as the base of a pattern. The figure which was pointed out as 
most applicable to mouic decorations was the triangle of l*1ato, any num- 
ber of which might be arranged round a point and made to cover an entire 
surface, forming bands either horizontally, diagonally, or any variety of dia- 
mond figures, as the rides of ibe triangle bear a peculiar ratio, namely, 30, 
60. and 90 degrees ; wWreas, where figures of iubanDonious ratios are used, 
tbe same variety cannot be obtained. 

Hiving thus pointed out the applicability of geomatric figures to tbe pro- 
duction of beautiful forms, the Secretary gave Mveral extracts from a paper 
on tbe " Beau Ideal Head," by Mr. D. R. Hay ; from Mr. Blasbfield's paper 
on the Construction of Fictile Vases Dr. Wampen's communication on 
tbe ” Geometrical Proportions of tbe Human ngore and Mr. Digby 
Wyatt's paper on " Ancient Tesiene (" alto a letter from Mr. J. Jopling, as to 
the improbability of ancient vases having been conslrusted on any other 
than purely geometrical principles. 

Dr. Haroinu made some remarks as to the uses to which the varioua 
cops and vases excavated by him had been applied, and gave the following 
quotation from an ancient Greek play, u illustrating the purpose to which 
the Lecythc had been applied. Tbe play is one in which a young man is 
represented as jeering an abandoned old woman, and is uying — 

“Bui yotx old wreUb, I freaUv itrvMi your lover.” 

“Who*" 

“ Why, (bat first of arlials." 

" Who Is tfaal>" 

" Hr «tho for drad mtn paluia the Lerjrtti^-" 

Another quotation as pointing out the use of these vessels, is as follows 

*■ You Irrt me like a cvrps* laid out j only ojicrowned asd wUh do lAcytWs on nw ” 
After alluding to tbe probable purposes to which the several other specimens 
of vaKs were applied, Mr. Harding stated that what bad been said by Mr. 
Birch at a former meeting (as lo the manufacture of vases having been in- 
troduced into Italy by Kucheir and Eugramrous, artists who had fled from 
Greece), was a myth, and could nut be received. Corinth, be observed, has 
been celebrated at all times, according to Strabo, for its politicians and for 
the promotion of the useful arts, both graphic and plastic, and for every 
species of useful application of them ; also fur some beautiful, but not nu- 
merous, ipccimeni of objerla conoected with sepulchral rites. 

ROYAL SCOTTISH S(K:IETY OF ARTS. 

Jan. 24. — Georgb Bcchanak, Esq., F.R.S.E., President, in the Cbw, 

Tbe following communications were made 

1. Dttcripiion of a Marine J/yJrometer, atfapfed for aeeertaining the 
comporofire Sattneu and Frethnet* gf Sea and River fFaieri. By Oxoror 
Bvcba.nan, Esq., President. 
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Thil !• ■& uiitetiractti which Mr. Baclunaa tUtod l»e hid found uiromeljr 
uioful in inqurieo cooaaatnd with the preTnlence of ten end river weler in 
/ijflrrent eelaariee, end therefore he tbon§hi e ehart notice of it ought not be 
umntcreiting to the Socic^. In the greet queetion ooooeeted with the 
ulBon diherin in regard to the reepeetive Unite of the river aod the tea, 
the preraJenoe of freeb or lalt water had been oonaidered an unportant elc> 
meat ; but findiog the ueual mathode of meatunng the tpecidc gravity by 
weighing (he wetere in a deiicate balance, not very applicihle where nume> 
rout tpecinient were required to be tried on the epot. it occorred to him 
that tomelhing on the priiiciple of the hydrometer night be need, and thii 
wai the iattrument which wee exhibited, caniittuig of the bulb of a ipirit 
hydrometer, loaded to at just to tink the bulb io talc watrr, and haring a 
long Item atlaclred, which, ia fresh water, becomea almott wholly imnera^. 
Some diifioulty was found at first in adapting the scale, at it mutt not only 
be thin but light, oiherwiM it tends to overbaltnce the LnsUument. A tUp 
of whalebonr or ivory answers sufficiently well, and aevtral iattramenla were 
shown of this descrii^oo, and one entirely of braia. The use of the instru* 
ment was clearly eiltibited in several experiments with fresh water, aed 
with tbe waters of the Forth, eome from Granton Pier, some from Queens- 
ferry, and tome from Alloa. From Granton Pier tbe water, even at low 
tide, has a very little impregnation of fresh, as compared with the Germau 
Ocean, which he had found, along Ibe eastern ih ores of Sootlsnd, seldom 
to exceed the specific gravity of 1026, fresh water being 1000. At Granton 
Pier (bo average of high and low water was found 1024^, or about one part 
fresh in sixteen salt. At Queensferry it was found 1023, or about one }>art 
fresh in eight salt. At Alloa the waters at low tide are almost quite fresh ; 
and at high water the specific gravity wu found nearly 1012, or nearly half 
fresh, half salt. A considerable difiTemice is found between the surface and 
bottom waters. Tbe specific gravitiea of different seas were then stated. 
The Arctic ocean 1027; the waters under the equator 102B; and the , 
Mediterranean, which is nearly tbe ultest of any sea. 1029. But the 
heaviest of all waters are those of the Dead Sea, which are strongly im« 
pregnated with sulpburoui and bituminous ingredients, as well as with ult, 
and have been founrl about eight timet heavier than tea water as compared ' 
with fresh, baring the extraordinary gravity of 1211. By the use of this , 
simple iniir'iinent, many interesting o^ervatioot (night be made by voyagers I 
in different seas. 

2. De«crr;>/iott amf Dratruig a GfawiS/eirtn^ ApftmrAiMM, bttng n nme 
inttntfH Ml tk» likmng <(f GUua. By Mr. Wiluam Cooeu. 

This invention consists in effeetiDg tbe blowing of gUsa by means of 
double bellows placed under tbe floor, acted on by the fooicif the glass* 
blower, and the air it carried to tbe blow*tube by means of a flexible lube, 
easily sitacbed and deiacbeti from the noxale of the ordinary iron tube. 
The advantages are stated to be, that larger articles can be blown, that tlm 
glaas is freer from ** cockle,** and that tbe lungs of the workman are saved, 
and bis musnilar energies not being so severely taxed, he will be able to 
produce a great deal more manufactured goods in a given time. The air 
blown by iLc bellowa being of a much purer quality than that from the 
lungs, produces a better article. That larger sixes and a thicker suliitance 
of blown piste may l>e obtained by this new proceaa, and tbe sbeaUglata 
manufrclurer will lie slile to compete with tbe cast plaia^lasa mooopoUtt, 
That ** carboys” to contain twelve and sixteen gallons Iiave been sueceisfuliy 
blown by this process. Mr. Cooper then recommended that this prooesa 
should be adopted in Edinburgh and LaitJi, where coal ia clieaper than in 
Staffordshire hy 4s. |»er ton, and where living and bouse>rent are about one* 
fourth less; the workmen all preferring LeiUi, from its healtliy situation, cheep* 
ness, and family coavenieneea. Locality, be stated, is now looked at; 
economv in carriage is itself a profit to the maoufaeiurer, now that the 
dnties are removed, aod all the En|liih manufacturers dreumeerihing their 
connection. 

3. t(f on Eletatvr, /or ratting Building mattricU or other 
hoditt,-~mnd capable e/ being uttd at a Firt'^Eteajte •^containing a netc op- 
v/icafioM (/ the Fnlley. By Mr. Rorkrt DAviDaon, Engineer. 

lilr. Davidson staterl that this machine or elevator was applicable as a fire* i 
escape, and well suited to the raising of small weigliU to great heights, such ^ 
as in mills and factories ; or in the railing of scaffolding for workmen, such 
as painter*, plasterers, masons, Ac. It consists of a number of sliders, 
moving uilhiii each other by means of a fixed pulley attached to the top of 
a fixed upright, which ia hollow, containing all the other sliders, which are 
hollow also, except the last one, which may be solid, the top of which con- 
tains a platform eocluscd by a railing. There is a chain or rope fastened 
to a hook in the bottom of the top slides, passing over a moveable pulley, 
made fast to the top of tbe next slide, and passing down the outside of it 
aud made fast to the top of the next slide following, on tbe top of which 
is also a moveable pulley, over which passes a rope or chain made fut to a 
hook in the Ijottom of tbe slide immediately preceding, the other end of 
which is tnsde fait to the top of the fixed hollow upright, on the top 
of which is placed a fixed pulley, which guides tbe chain whereto the 
power U applied ; tbe one end being made fast to a crane barrel, and the 
other end attachH to the bottom of ibe slide next adjoining, which compels 
a simultancoui movement of tlie whole machine. 



NEW PALACE OF WESTMINSTEIL 
RsTvass {dattd Decemfiar 20, 1847) qf the Jggngete jimommt abtm d f 
paid, or agreed to be paid, to Contraetort and other Perttmt/or the Purchmn 
tif Land and Ifoutet for the EreotUm </ the Palate tf Wettmmtter (or 
Houtet </ Parliament), 

1. Tbe cost of tbe purchue of tbe landa and beradita- £ a. £, 

meet .. .. 82.034 19 3 

2. Tlie cost of the wbarflng, terrace, and fouadaUooa 

fur the boUding. . .. .. 139,183 7 19 

3. The cost of the carcaae or aheU already oxecuted 

(exclusive of alteratloni aa under) .* .. 433,648 12 0 

4. Tlte cost of the principal aUerationa made from 
time to time. These alterations (involving changes in 
the original plan) consist of offidaJ residences for the 
librarian and clerk of the lloosa of Commons, accom- 
modation for tbe law courts, alterations of the Victoria 
tower, offices for tlie clerk of the crown, and works con- 
tingent upon the warming and ventilating arrtagemenU. 

Ac., which were severally reported to her Majesty's Com- 
misaionera of Woods, Ac., and unctiooed by parliament 
in March 1843. Also, of an increase ia the size and 
height of the Victoria hall, oanctioned by her Majesty's 
CommiMioners of Woods, Ac. .. .. 25,4C9 0 0 

5. The cost of interior finishings .« 74,134 6 0 

6. The cost of tbe iatamil dewationa of the Uooae 

of Lords and its odjuncto, oa far aa they have been com- 
pleted (including preparations for lighting) .• 21,600 0 0 

7. The amount of commiaaion and other charges paid, 
or to be paid, to the architect on aooount of works and 

•ervieet already executed * ». *. 26,313 2 IL 

8. The amount paid to surveyort, valuers, clerks of 
tbe works, and all other persons who have been em- 
ployed, and not included in tbe architect's or builder's 

ebjL^ .. .. .. 10,361 5 8 

Tbe amount of the whole expenditure of every de- 
ecription, under these principal heads, for pur- 
chases made and work done at the Palace of 
Westfflioiter, and its appendages, up to 31it day 
of December, 1846. .. .. .. £633,268 13 8 



£ftTiMArx/or the SumtvgkiohtnU be raguirad to pagj^r eueh other tanda 
. and Hrreditamentt intended to be purehat^/or the completion </ the Paktee 
I and the Approachet thereto { cf tka Sum required to Jlnith the floueet qf 
Lorde and Commone and their Appendage! / of the Sum Heeeetarg /br tha 
VMoria Tower, and oU other Worhe propoted to be executed to /hkeh tha 
Pataee. 

1. The cost of lands and hereditaments intended to £ t, d 

be purchased’^ .. .. .. — 

2. Tbe cost of the completion of tbe terrace aod foon- 

dations of tbe buildings .. .. 18,747 0 0 

3. The cost of the carciM or shell yet to be executed 336,328 0 0 

4. The cost of the principal alterations. 5one pro- 
poted . . . . . . . . , , — 

3. The cost of the interior finishings .. .. 172,648 0 0 

6. Tbe coat of tbe internal decorations of tbe House 

of Lords end ite adjuncts (including lighting and furni- 
ture) .. .. .. .. .. 20,044 10 0 

7. Amount of tbe eommUaion Co be ptid to the archi- 
tect:*. . ,, .. ,, .. .. — . 

8. Amount to be paid to surveyors, valuers, clerks of 
works, and othen, not included in the architect's or 

builder'a chsrge . . .. .. .. ,, tmeerttUB 

367,767 10 0 
Brought forward .. 833,268 13 8 

Total Cost .. ..£1,401,036 3 9 

Tbe total cost of works executed, and estimateil cost of the works to be 
executed to finish the New Palace of Westminster, is thus £1,401,036 3 8; 
but which is exclusive of extra fiolshings, works of decoration, fittings ia 
libraries and refrcahiucnt rooms, Ac. ; fixtures, furniture, and upbolttiuy ; 

1 This aiBounl latloitta fbrtldn tbe pnifeMioaiil reaiunmtton to tbe arefalUet on 
occouBtor wBtIra eaecuted l« tlie fet>«r«l buUdinit) tbe rMnmMoo u|mb works to tbw 
ctfVerdsw, riTcr waII, H.C-, sad Iba suoi psSd tor s deislWd Miwote, In scconlsnco with 
Um spprareil ciesleti- 

* It Is proposed, uodcr Treotiuy snthorllr, listed Nor^ber inilh. 1M2, to otiUln pos- 
Btsiioc eveiilusUy of tbe boUdInn »n tbe soalb side of Urklce-atreet, Wcstnlaster: the 
proboble cost ef these bMildli*as bM not been SKertsIned. 

a By Treasury letter, dated FeOwMinr ti, I89tf. the mm ol ^6,000 wu dirocled ts be 
paid to tbe orebltect u prefemiunaJ remnneesUon (or superialaudlnt, (llroctlof, sad 
roBptetIns (be Housee of Pmrlisnent In confomity wiib (be origlusi dctlsn son utl- 
tnsle. (It li right to ttste tbst tbe principle of this srrsagement bss nerer bam sccoded 
t« by Mr. Bury). The remunerntlo*! lo ibv srrtiUect on scconnt of works nol Inciodcd 
id Ills oriiflasl eeUBstr, but tubst^uontly sutborised, tiM not yet keen tbe BOb>fcl of 
coa«(terstlou. 
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■arauig. T«otiUtiiif» And except to (tr i» rach works art 

iltmdj cxecDted m (he fiabhed portioiu of the brtUdiog ; alio, of the re- 
rtoimtio p of St. Stepb«ii'i crypt ai a ehapd, if it skotdd b« so detennined ; 
the fhmatiOB of Inulfag-pUaies towards the rirer, the peviag of the seTcral 
esans. He., of the traUding, the aherior of the leveh, aod the re-paeiirg as 
mfi aa Bghtiti^ of the itreeta in ita locality, Ac. dee. The cost of which 
naM depead on the Detare end extent of the works ordeiod. 

U tliie aaioost there is a aum of 6«. for dawgaa opoa the por- 

ehaM «f to a ds and horeditaiDeata, the coai of the riser a^ embank- 
acBl. the wwrm^ cad reatUatiag arraageaenta, aad the contiafeat ftro- 
peoaf eo net fo ctsoa af tha huilduig thro^hoot; tha addiitoaal reaideocea 
aad olhar aacoataudiaaa ordered frtmi tama to time to ha iaearparated ia 
the hiuidaif, the iocrcaaed depth of the foaadalioau of tho eatire baildiag, 
the masa aesrers for tho drainage of the bthldiag and iU locality, tho varioos 
3>od ideal ions of pton luggestod and rsoanmtndcd by comiaittcas of parlio- 
BTot and other aathoritin, and for auseelJanoous works i all of which formed 
ao part of the oiigmal design and astimate.'* 



MtaeaLLAWCOTB Exenroirvaa cotmeefrrf with the the AVw 

?ttocr ^ ITetCi ai as / fr, not Mnff /hr Purcktuet mod* or dear ot tk* 
/Tfr ^oswet of PeWremenf. or inoindtd m th* .frrhffrcr*r Botimot* yhr tk* 
mm*, hmt ik/v ofod on/ ^ Gromt* tottd hp Partioment /hr that rervaea. 

PrtUminorjf Afnwarer. £ t< d. 

Preotmi and expenses coonected with competition 
desifBS ; tho expense of a tonr of impeetioa, aad of ex- 
perimeata made srith r eftr e ne e to the selec^on of the 
pmticokr desenpikm of stono to be a«ed in the build- 
ing; also posDstnt to engiaeert for surreys of the bed of 
thscircr * .. .. .. 4,902 9 10 



St. Stephen'* Ckepet, 

The expense of making drswings in detail of the 
ehapd potvioos to its being taken «lown, snd eagearing 
the same far pobliearion.* .» 2,712 12 0 



Cerensmeis/ ITbod Carving Work*, Thame* Hank. 

These premian were taken to facilitate the progress of 
the interior finishings of tbe new buildings, by the erec- 
tion therein of earring machines, and the emplermeDt of 
carvers and other wonmen in lihe immediate pay of tbe 
Department of Woods, and aader tha lapenritioa of ra- 
p c i a to adoata appointed for this lerrice, aad diroeiion of 
tha architect. 

The expaaK of erecting additional baUdiagt to afford 
iht necftsnry nceommodntion for carrying on tbe works, 
mgply of water, pmeantionary maasures against fire, 
rsat I us the crown), rates, lighting, fisc. * .. .. 

The txpease arising from damage done or re-iaauee- 
ment made to adjoining property doriog the progress of 
tha works •• .. •• 

P^msnts OD account of frescos . . . . . . 

Xr/isj tmeiUol i’entUoHoa, 4^. (Dr. Reid’s system). 

Tbe expensa of works, sppanti^ salaries, sad sllow. 
aaess in experimoataUy carrying out Dr. Reid’s system of 
warming ventilating, and lighting at the |>rcsent tem- 
porary liottsos of Parltomont, with a view to its adoption 
m the new building .. .. .. 

Tbe expeaoe of inquiry and rtference as to tbe appU- 
cal^ty of Dr. Reid’s system of warming and Tentilating 
to the new Houses of Parliatueot .. 

Minor expenses 



11,191 3 6 

1,522 5 4 
538 19 9 

8,32a 7 3 

946 13 6 
97 12 6 



£30,239 17 8 



8T*rusK?iT 0 / Mr .tmimni q/ each Omoimai. CoirnucT, and qf eoery 
AUarattom or peviaiion tkar^from, and tha Amanni p^, or to ttpiU, jir 
eoek Controet and AUeratwo, and under what AntharUg raeh Alteratian* or 
Detiatian* kaaa bean aatarallg mada. 

CoKTEACT, No. 1 (in Gross). 

For tbe river wall, and a part of the founditioDS of 
tbe river front of the building 
Additional works in the river wall, reported to her 
Hajestv's ComBuasionert of Woods, dec., aad sanctionad 
by pml'laaieat .. .. .• 



£76,477 13 9 



£ *. d, 

74,373 0 0 

2,104 13 9 



* A crecHt In «M l«irsnls fWTrsj'tnir tb« sbow total Mtimstvd cost vlU srlss fron tbt 
Mte at old lonteHsl^ rstloistvd to produce 14AWW., ud also ften tbt salt ot Ibt moto- 
dal* at tha rotfardacn, whan U has served its preMOl purpeee. 

* A credit wlU artae under tbia bead frviB Uie sale of the puldlcattoa- 

t As ibesc prcnilses win. after they bare rcoaed to b* tued as at preaetit, be available 
Cor other pubne pnrpoees, and the additional bulltllnes will pemunenlly vabauce the 
•sine sS the cfvwn property upon which tbey have bMn sftetad, tbla tsponae la net 
wtiotly to be contloerod as a enarfe on account of the New Housm of ParUanent. 



(CoxraACT No. 2 (st Prices). £ r. d. 

Tor the eemalnder of the foundations of the river front, 
main leners, &c., ettimtted <C 7,442 1 9 

Subsequent estimstes sod accounts reported to her 
Majesty's Commluioners, He., snd ssnetiooed by parlia- 
ment .. .. .. 4,720 18 4 



£12,162 18 1 



Co.>iTiucT No. 3 (to Gross). 

For the carcase of the river front, and a portion of the 
norcb and south fronts 

Change of atonr, 8,500/. ; fire-proofing, 7,200f. s 
warming sad ventilating works, 10,1504 ; reported to her 
Majesty’s Commissioners of Woods, tod unetioned by 
psrliaineat: Total .. .. 

Additional east of ire-praaf floors, roofs, Ac., and for 
nsrmiog and veitlllating arraogemeBts executed uoder 
the general authority of her Majesty’s Commissioners of 
Wo^s, &c. to tbe architect to comply with Dr. Reid’s 
requirtcaents .. .. 

Cost of stone eanriag upon tbe arrangement authorised 
by her Majesty's Coasmiiinners of Wo^s, May 13, 1841 

Misceiiaosous works ordered by the architect, under 
tbe general authority given to him to carry oni his plaaa 



£ *. d. 

157,615 0 0 

25,850 0 0 

15,275 0 0 
23,829 14 0 
6,000 0 0 



£228.569 14 0 



CoxTSACT No. 4 (at Prices). £ *. d. 

The fouDdatioiM of the centr^ idimcs of tbe building 
from north to south, including tbe Houses of Lords and 
Commons, and their respective lobbies, corridors, and 
contiguous offices and apa^meota, and the foundtlioni of 
the Victoria and other towers, estimated amount .* 17,822 I 6 

Subsequent estimates aad saouats reported to her 
Majesty's Commissioners of Woods, dte^ aad sanctioned 
by parliament .. ^ .. .. ,. 25,312 16 8 



£43,134 17 8 



CowntACT, No. 5 (at Prices). 

For tha earessa of the soptritracture steve tha loun- 
daliOBS eoiDpnted to Cootmet, No. 4, estimated at ». 

1. Cbaagc of atone, 9,4604; fi re-proadof. 8,4004 1 

warming aad vaotitoliog arrangemoots, 14.6164} re- 
portod to bar M^asty's Conamissioocn of Woods, Ac., 
aad lanctioood by parUaasnt: Total .. *« 

2. For slating to flats and roofs, asphalting walls, 
leagtheuing sewers, He . } reported to the Office of Woods 

3. For floor plates and other structarsl arrangements 
required for ventilation, executed under the general au- 
thority giveo to tbe architect to comply with Dr. Reid’s 
requirements ; not yet brought lo account and reported 

4. For iron roofs snd additional cost of girders and 

arches rendered necessary by the warming and ventl- 
litisg ■rrangefnenti, and reported to her Majesty's Com- 
missioners of Woods, frc... .. t. 

5. Tor cost of stone carving, nnder the arraagemsnt 
sanctioned by her Majesty’s Cemmlssiooers of Woods, 

6. For miscellsoeous and coatingant works ordarod by 

tbe srehiteet ander the general authority given to him 
to carry out bis plans . . . . . • • . 

7. Tor tbs official residences for tbe librsrUn aad for 

the elerk of tbe Hoass of Commons, aocommodatioa for 
law iourts, altsrations of Vtotoria tower, estorgaBMnt of 
Metoris b^l, increased height of Victoria ball, offices of 
the clerk of the crown, sod works eontiagent npon the 
warming snd ventilating srTsngemenis. reported to her 
5Iq)esty’s Commissiooers of Woods, and sancUoned by 
parliament .. .. .. .* 



£ a. A 

219,969 8 a 

32.476 0 a 
4,299 U 8 

12,180 0 0 

28,300 0 0 
21.137 17 9 

15,000 0 9 



25,469 0 0 



£357.031 12 5 



CoxTEACT, No. 6 (at Prices). ^ •• 8. 

The foundations and carcase of the supentructore of 
9t. Stephen's ball and lobby, and the public approach 
from Westminster hall and St. Margsret's-ctreet ; eiti. 
mated and reported to ber Majestv's CommUsioncra of 
■Woods, *c.. at . . .. 57,631 0 0 

For change of stone, 4,0404 ; and warming and veld* 
toting arrangements. 3.2344 ; reported to bar Msjeaty’i 
Commissioners of Woods, and stnotionsd by parUament 7,274 0 0 
For iron roofs and other warming and ventitottog sr- 
raogemsnts, sxscoted under the general aulltority given 
by her Majesty’s Commissioners ^ Woods to tbe archi- 
tect to comply wiUi Or. Reid's rsquirsnents •• 3,000 0 0 




THE CIVIL EXGINEEU ASD ARC HITECrS JOURNAL. 



[.Mabcu 






£ $. d. 

Brought forward.. .. .. C9,905 0 0 

Eitimalcd coat of the alone earring under the arrange* 
ment unctioned bv her Majeaty'a Coiamntionera of 
Wood!, Ac., Majr 13, 1841 .. .. .. 3,520 0 0 



£73,425 0 0 



Contract, No. 7 (at Prices). 

For interior finiahingi t Amount . . .. £31,407 6 0 



CoNTmACT, No, 0 (at Prkea). 

For interior finbhinga: Estimated amount.. £165,375 0 0 



A Copt or the Obiojnal 


EeriWATE (1H37). 




River Front and Returns 


.. 211,017 


19 


0 


Kiok’s Tower 


79,844 


15 


0 


Clock Tower.. 


.. 18,013 


19 


0 


Old Palace Yard Front. . 


.. 50,491 




0 


New Palace Yard Front 


3G.112 


12 


0 


Public Entrance Approaches 


82.617 


4 


0 


House of Lords 


31,140 


15 


0 


Offices, Approaches, &e., to ditto 


62,906 


6 


0 


House of Commons 


. . 35,306 


9 


0 


Offices, Approaches, Ac., to ditto 


48,614 


15 


0 


Law Courts . . 


51.408 


5 


0 



£707,104 0 0 



ON C AEN STONE. 

Fnmi a pn/>er read at the Jiot/al IruitituthH of Rriti*h Architects^ 
cn January *4Uh, Ry T. L. 1 >«»n'au)m>n, Ebti* 

Bein^ uliout to employ n Inr^re (|iiantity of Caen stone in a work 
which id on the point of commencing. I was anxious to make 
myself fully ac<niainted with iU properties and varieties, and the 
quantity of wcll-scammed hlorks that might Ih* uvailahle in the 
market. I therefore determine! to go to Caen itself, and viait the 
quarries. A few hours carries one iiver to Havre from Southnm|>- 
ton, and ii stenm-lM>at conveys pnHsengera fnmi Havre to Caen 
in four hours. The last hour is occupied in mounting the river ; 
Orne, which, in its course from the «ea to some distance almve 
C.'aen, has a flat couiitr)' on the left hank of the river, hut, on the 
right, generally a lofty I>ank. at times immediately overhanging 
the stream, at others receiling fmm it, hut again joining it. Not 
far from the mouth of the Orne, at a place called Ranville, 
quarries are worke«l in the face of thie (>tmk. It is a harder 
and coarser variety of the same stone as that near ('nen, and 
of more <»pen texture, with a more crystalline character, lienee 
more adapted for hydraulic works than for huildiiigs. I am in* i 
formed by our friend, .Mr. H. C. Smith, that these coarse varieties, I 
which doubtless arc very durable, resemble in se\ er»l particulars ' 
the stone fntm Welibm, in Northamptmishire, of which the <ddest 
buildings at Cambridge are constructed. ^ 

The materi.al generally known to u» under the appellation of < 
Caoii Htune is of the oolitic formation, presenting n close analogy 
in its general, and even in Muue of its minor divisions, with the 
rucks of a similar kiinl in the south of England. The <|uarrie9 
whence it Ik derived nresituuttsl nt AUemngne, a parish and village 
OD the right hank of the river, nt the distance of about a mile and 
a half, or two miles, above the city. The rniarriea heretofore 
worked occupy a su|K*rftcinl area of nhmit four square miles. 
£ome are woraed hy means of shafts, which afford access to the 
quarries under ground, brnnrhing off on all sides in long galleries, 
or multiplied bv clianiherii, which are about IH fret wide, and the 
ceilingAwd upheld by massive nnle piers, which are left ft feet 
Muare and IHfect apart, the height Wing aliout 15 or ‘20 feet. 
Tnese quarries, which are immedintelv on the bank of the river— 
here abruptly riidng from the water— have an access from the side 
of the hank, and are approached hy inclined roads, lending from 
the summit of the hniiK above and from the water’s edge below. { 
The ojieiiings to these dark and gloomy caverns have a very pic^ ; 
turesque effect, and a continued series of them present themselves I 
one after the other. The galleries penetrate to a considerable ; 
distance. The extraction of the stone is done hy contract or task 
work, at so much per cul>c, the quarrjTnen removing the blocks 
and dressing them, and another set of men contracting for their 
carriage from the unarry' to the quay at Caen. 

Immediately unJer tlie soil there are »ome thin courses of hard ' 



coarse stone and rubble, but the immediate ceiling-bed is called 
the hiiir floutier^ aud is alK>ut 2 ft. 6 in. thick, it U of a hardish 
quality, but U not applicable for building purposes, as it coutains 
a great quantity of pebbles, which offer great difCcultiea in the 
sawing and wi»rkiiig. There are about six beds of good building 
stone, the hve iippennost ones calculated for ouUide work, tlie 
lowermost adapted only fur inside work, as it has Mift p<irtions, 
which do nut w ell resist the atmosphere.* Much of this in used in 
the interior of the new Parliament liuildings. The aggregate height 
of these six IwmIs is from 22 to 25 feet. It is to be observed that 
all tlicKe beds are not to be found in every quarry, one or other t»f 
them disappearing and re-apjiearing in the same manner as in 
England. The names which 1 am about to give do not obtain in 
all parts of the district; ami some of them have various designa- 
tions given to tliem hy tlie «|uarTy'men. The uppermost bed is 
called the hitne pourrf, about 3 feet thick, which is a very giXHl 
quality of stone; hut occasionally it has in s^ime {Mirtions the hard 
pebbles, previmisly alluded to, as prevailing to so ^eat a degree 
in the l/anr c/oMriVr, and therefore it is not so muen esteemed fur 
finer building purposes as the lower beds. 'l*he .^rtwr (tanc U the 
next bed. ami has an average depth of 5 feet, hut as it is inconve- 
nient to work to that large size, it is generally split into two, iu 
heights of 3 feet and 2 feet ; and the smaller one is calletl the 
fjangtirref of the yms txinr. Jai pirrre fmuehehod comes next, about 
3 feet deep, which is of a harder quality, ami well adapted for 
cornices, sills, copings, and the like exposed positions in a btiihling. 
Next to this is tlie Umr de ouofrepierf*, a very fine bed, which has 
the same appellation, ami uejitli of 4 feet, in all the quarries 
aliMt the next bed, called Ui pterre de trente /vuenr, l»eing .Su inches 
di‘e]>. a gmid hard bed of stone, and forming the lowest of those 
fit lor outside purposes and exposure to the weather. The sixth 
and lowermost bed of the builaing-stone Is termed the fraue. htiur 
und has a total depth of from i feet 0 inches to 5 feet, but this 
Wing, like that of the arw Aanc, an incorivcnieut depth, it is di- 
vided into a lower thickness of 3 feet, and an upper hangnertl of 
20 or 21 inches deep. The whole of the stone of these bed*, is soft 
and tender in the quarries, und the blocks are extracted with great 
ease. They are produced of regub'ir size and S4|uureneHs. When 
taken to the outside, and exposed to the atmtwphere, they graduHlly 
part with much of their humidity, and harden ; and, if exposed 
on the quays during the winter, thev are covered over to protect 
them fmm the frost. They saw freely with a common peg-toothed 
saw, without either sand or water, and arc easily worked for 
building puiqKwes ; and. Wing of a compact fine grain, they pro- 
duce very sharp arrises, ami receive a very smooth surface on the 
face. 

Ihiring the winter little work is dune in the quarries in regard 
to extracting blocks of stone; but the men occupy themselves in 
sawing and sqmtring slabs about 12 or 15 inches s^pisre, and from 
an inch to an inch and a half, or mure, thick, w hich are used for 
paving halls, gnileries, and even some rtioms inside their huildings. 
nut the most extraordinary use to which 1 have seen these square 
slalm ap]itied, w as in the church of the Trinity of the AhWye aux 
Dames. Two of the o|>enings between the piers have been closed 
up, for the purjHise of some repairs going on. I passed through a 
door ill the partition or inclosure. IhiIIi of which api^eared to me 
of the S4ime thickness. .My surprise was great, and 1 examined 
the edge of tlie opening, and found it of stone, and disemered, 
ujmn closer inspection, that the opening, about lo feet wide by 
2U feet litgb, was inclosed by these .H4|uare thin slabs, almut an inch 
and a half thick, placed on edge, put to gether with plaister, suffi- 
ciently stable to allow a door to work in ita aperture. I subse- 
quently was told, upon inquir}*, that tlie inside jiartition in namis, 
10 feet high, arc rormed of tlie same material, and secured by oc- 
casional upriglit studs, 10 feet apart. These partitions are admi- 
rable, for they are very light, occupy little space, and form an ex- 
cellent gnmml to receive the plastering on tne surface. 

The general character given of the Caen stone is, that all the 
beds are of the same quality, and all equally adapted for building 
purjMwes ; but evidently, from the infunnu'ti<in which 1 collected 
on tlie s^H>t. and suWquently in London, from Messrs. Liianl, there 
are modifjcations in each bed, as may lie reasonably supposeil, and 
as experience teaches us in the quarries of other oolitic stones in 
Bath and Portlan<l. \'arious vei^is traverse the beds in oil direc- 
tions, and have a white apnearHiice ; this w hite substance is eipmlly 
hard with the stone ittwdf, aud if a stone he laid with its bed 

t tarallel with the direction of these veins, it is of little consequence, 
lut they, of course, indicate a certain unsoundness or division in 



* This i» tlM lti« irlllt all itw oeiltk >|uirrle« ia Enflaud. Tbe upprrmott b«^ 
arc tiardcai lo irorb. but moat durable j ihc lovrr b«<U arc boO. aod will sol alwoit ibe 
wtatber lo well ac tlw upper onct. 
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ih&t {>art i and if the Ktone be laid with thi<i vein la a vertical di- 
rection, the block will run the chance of beinff fractured by a 
weight, or, if near the aiirface, it pr<»bably may adinil the wet. 
These veins are not like those in the Bath stones, which are hard, 
consuitiaf^ of crvstaLlized carlMuiate of lime, and runniai^ always 
m a vertical or inclined direction, and not liahle to separation. 
In (tenerul it i« considered that the hlorks of Caen stone nuiy l>e 
{•lacfHl in construction in any direction, except «hen the white 
vein* ore perceptible, it is said that the m(H*t experienced eye 
can hardly detect the different (pmlities of the stone in the hlock, 
when once they liave !»een removed fr<im the quarry, as the action 
of the quarrj'mnii's too! on the surface hardly offers any indication; 
and there is no appreciable difference in the appearance of the 
.frratml.'ir formation. 

There are in the vicinity tif ('aen, even to a considerable dis- 
tance, many beautiful varieties of this formathm. \t Falai*i», 
miles off. hi^lier up tlie Orne, is a fine comi>act stone, 
much harder than the Allema^rne. It* texture is heautirully equal, 
and fine ffrmined. Its prii*e is one-third more than that of Caen 
•tone. and. of course the labour ojion it is consideniblv increaseil. 
It is well adapted fi>r exposcal situations, and is usetl, ) believe, in 
the quays and dock basin now constructing at Civen. 

I was, of course, anxious to ascerlain whether the mafrnificent 
and ancient huildinjT* in the citv could 1 h» relie«l upon as prm*fs «»f 
the quality of the stone in the Allemapnc qmirrie*, of which ttiere 
is a traditional rejHirt handed down from one generation to another, 
that they are constructed. .And, certainly, the lofty pinnacles 
and spirew. and the solid hitfli s'piare towers, which rise up in 
cloud*, ilefyinif the fury of the elements, for many years e\jHi«u*d 
to storms, hail, rain, snow, and frost, oi'ted upon hv all the altcrim- 
liim* of heat and tudd, wet anil dr)', prestuit n s)mrpness of arris 
:md smoothness of surface, a* seen from below, that prove a con- 
ddernhle deirree of liardnes-s in the stone of which tliev are con- 
structed. Less reliance can he placed upon the indications <m the 
port* within reach, for exposed as lliey have been to the Vandal 
w.mtoniies* of the revoliitionar)’ phren/y of ilestruction, and the 
( alvanistic zeal of mi«i^iided relipmis leelitip*, there are many of 
the lower parts broken away ami considerably worn. But the 
attenuated and refined details of some rc^ifliaiwi/n'c” finials, pin- 
nacles, and flvin;f buttresses, in llie lady-ehapels and apsidnl uUar- 
end« of the churches of S, Pierre uiid S. Sauveiir, and S. tsniveur- 
Ic-Marclic of the heirinniinf of the sixteenth century, more 
minutely enriched and elaborately carved and sulMlivided thiin even 
the nii»st refined details of the flamboyant part* near them, are 
as fresh and sharp as if executed w ithin the last fifty year*. Time 
and weather hax'e not had, on the monuments of I'aen. the same 
conrodiinr hideous influence as on thecuUfice* of I’hester, t'oventry, 
orOx/oril. The ifraceful spire of S. Pien'e. the summit of which 
i- ‘J50 feet alwive the market-place, and itself more than 1(K) feet 
hiirli. dites not apjiear to be tliickerthan 0 inches in the lower part, 
and i* re<luced. it i* said, to t iiiciies thick at top. The imnieiise 
wei^tht and exposed aituallon do not seem to have affected it in 
the least de^ee ; and it may lie quoted, if nut for size, at all 
events for it* irrace, daring i*onslriiction, and state of prestwvalion, 
after .>to years' trial, with it* sister spire of our own J^olisbury, 
erected at the sitme period. 

At the same time, I am not jirepared to asj»ert whether the stone 
einploye«l was ail taken from the Allemoifne, or from some other *u- 
(•enor quarries ; hut the np|Hntrniice of the stone justifies the tra- 
dition of its uri^ii, ami I know not how to question it. 



fONAVAV TUBI LAR BKIIXJK. 

E‘.r/»en‘fwe«<jr on the Cntnpiefed Struetum. 

B'e are iflad to he able to quote from a contemporary an ac- 
c<»unt of the ex]H>rimenl* on the lulmlar britij^e ju*t completed, 
os jriven by Mr. Fairhairn him*elf. in a letter to a friend : — 

" We have aolvcdan important problem in pr^tical acience; ami, deapile 
the projiioaticatioo of aome eminent mathematiciani, the whole of my ex- 
perit&eau at Millwal) have been more than rca1i«ed. On Wedneaday last, 
(be lube woa luipeoded upon temporary pieri, 400 feet apan ; and wiib iti 
ow« weight (1,300 tool), the deflection did not exceed, but wax under, 
i locbra. With 300 tons of loaded trucks, the deflection was increased to 
H ioebea— being, as near as possible, in the ratio of 1 inch to 100 tons of 
load. The computed urcoking weight of the tube is 2,200 tons eqiially dis- 
tributed, exclutive of its own weight; and, having its perfect retention of 
form and great rigidity, 1 am of opimoo that it would sustain 3,000 tons 
before fracture took place.'* 

It appears from this account, that the defli'ction under a load of 
300 tone, i« le»s than one fuut — nii amount which .Mr. Fairhairn 



consider* so small as to demuiistrate the successful issue of tb 0 
undertaking in which Mr. Stephenson, with the able co-operatioa 
of hiin%clf ami Mr. Ilodirkiiisou, is eniZTifred. Certainly, when we 
con*ider the len^tli of the structure, the multiplicity and complex- 
ity of the cumpmient p.'irts, and the number of joints and nvets<^ 
the accuracy of adjustment, and the extreme nicely of workman- 
ship which effect the result Htated, must upjiear wonderful ; and 
the superintendents of this jfreat work, who have concerned them- 
selves in its minutest details, .snd therefore have the fullest sens« 
of its diflienhte*, must naturally estimate this amount of succeat 
more hiinhly than comparatively uninterested person* can do. 
But troll, even of the be*t quality, is not perfectly elastic ; bolu 
and rivets thuu^li ever so carefully formed, are not muthematically 
true; and, therefore, it may reasonably bo a-*ked, if the Ntructure 
sink one foot now, how much will it sink when the bolts have been 
worn, the bolt-hole* enlartreil, and tlie plates strained by the wear 
and tear of six months’ railway traffic? 

It is to he remeiulHwed, also, that the dynamical effect on the 
structure of a load in motion, Is much more than the statical effect 
of a load at rest. In tlie case of a jointed structure, of which 
the eliiiticity is imperfect, the dynamical strain and deflection 
wouid he certainly double the corresponding statical eflect. 

These remarks are not intended us forebodings ns to the iilti- 
fiiate success of this mu^^nificent undertnkim;. All that we wish to 
do in to point out how much of the problem i* solved, and liowr 
much remains in doubt. Considering the question ubstriictedly, 
we cannot deny the iiossibility of making tbe structure strong 
enough to hear it* loan. Theoretically, a tubular hridite may of 
course be made *truii}i{' enouirh to bear any asNi^iinlde load wnat- 
ever — ton after ton of metal mi*fht he added till the requisito 
Mtrenifth would he obtained. For us each ton of metal would l>e 
disposed so as to hear mimethiiiit more than it* ow n weight, we 
whould, by continuing the process of increasing the thickuesu of 
the plates, arrive ultimately at n point where the atrength was *uf- 
ficienily in excess to sustain any load a*signed. 

But the question is, not whether the bridge may he made strung 
enough, but whether it be made so at tbe least expense of inaterinL 
It is to this point our doubts refer. .Mr. Fairhairn luirii, that hia 
expcrimenuf result* contradict the conclusions of some eminent 
matliematician* ; and, except for the laudatory ejnthet, we should 
Ih? disposed to think that he refers to investigations which have, 
from time to time, appeareil in this Junnttti^ in which alone, we 
believe, the mathematical principles of the tubular hrtdga have 
iH'cn diarusaeil on an extensive idwn. But leaving the personal 
question, it is enough to explain that we call in question not the 
effect, but the mciui« ; not the sutTicienev of the structure, but its 
economy. It has [>een already shown (V o). 1 X. fur p. 3fK»), 

that ttrait/ht tension riMls, proceeilitig in right lines from high 
suspension tower* to several joint* along the tube, would act with 
the greatest {Hiosible efficiency. It i* not even now too late to 
apply the huspensiott ri>ds to the bridge : only let it he by recti- 
lineal rigid uiagoiml bars — not by flexible or catenary chain*. 
I'iniiparing equal quantities of metal disposed — first, in increasing 
the thickness of the tubis— secondly, in (/loyoiio/ Aorsi, acting 
either a* *truts beneath the tul>e, or as tension pnIs nliuve it,— it 
has iH-eri mathematically deinonstrnteil th.it the eificiency of the 
metal may he trelded by tlie second method. W'ere it not dan- 
i^roii* to prophecy on a subject *o novel and so difficult, we bIiouM 
be incUiieu to predict that this second method, in one or other 
of its forms, of diagonal tension rods or diagonal strut*, will bo 
found nei'Cssar)' after the structure has Infeii some time in use. 



NOTES OF THE MONTH* 

The 7<iAerN«c/e. — Among ihe interesting exhibitions now open is tbit of 
(be Tshetnacle of Uisel, at Pall Mall. The Kev. R. W. Hartshorn, A 
clergyniaa of (lie Uoiversity of Dublin, feeling an interest as to the fom 
and structure of the Tabernacle, bu bad a model made, with all tbe dtUUf 
elaboralely execuied, as gold and silver candlesticks, brass sacrificial instra- 
ments, and euibroidered curtains. The models are two in ouaiber, aod are 
executed in strict conformity witti the texts in the bible, which describe the 
arrangenieut of tbe original Tabernacle of tbe Jews. The first of theet 
models represents tbe Jews encampeil in the plain of Moab, with tbe tribe of 
Leviies and tbe ral>ernacle in the centre. The tents of Bphraim are abown 
in the disiauce, and afar off the Dead Sea and (be laounlaia range. This U 
a most interesting tableau. The other mode] is devoted to the dluitration 
of the court of tbe Tabernacle in greater detail. Here are shown tbe luty 
pillars, tbe altar of burnt offering, the embroidered curtains, and all the iO- 
cessanri of the place of worship. The waterxessels are copiiaJ from an* 
tboritics in the llritiib MuMum; the pillars are gilt, the candlesticks and 
vessels are of gold aod silver, and tbe model of a high priest standi at tho 
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alUr» iuperiot<nding t sacrifice. , This exhibltkm is an extraordinary exam* 

E le of the practical Ulaitration of a text, and U likely to excHa my grwt 
iteitat. from the natore of the subject and ^e node in which it is canied 
ont. 

/*t;»e«.>-Glaxed-ware pipes for sewers have become a large article 
of msDufacture since the late tanitary aritation. 

Water Work*.— In the oew unitary bill, prortsion is nade to enable the 
new coanusiion^rY to set up water ar>d gas woHti. 

Death, — Mr. Charles Dyer, a member of the Instilnte of Brttiah Arcbi* 
tects, has died of parilyiti. Hit works are rhiefty at Bristol ; end indode 
tbe Vietoris Rooms, with s large Corinthian portico ; the Bishop's College, m 
the Gothic style ; Christ Chorch, Clifton ; Bedminstee. New Church ; Md tbe 
Tnnale OrphM Asylera. 

New 9^kM/r«.— The Royal Polytechnic Institution has been nearly doafaled 
hi sUe by (be ertetioa of a eery large tbsatre, eapahis of holdiag a great 
MBober of persons. 

Z)rcora/ioit.->KeguIsr courses of lectnres are now bong given at the 
Bekool of UetigHi Somerset Houe. 

GaUary. — In coasequenee of the gift ai the Vernon eoIleeUoa, tbe 
govcnmeoc have obtainod a committee of the House of Coasnioas to inquire 
the aocomcnodalion at the Notional Gsllery, and what profision ought 
to be made for the aalional eoUecuons. This will result ia a aew building. 

BuHdrrt* Foremen . — Tbe lostitoiion of Builders’ Foremen has read.ed its 
third year. Us first investment of £100, per ceois. has been made. 

iriadews.— .\n agitation is being carried on to get rid of the window tax, 
and as it ia supported on sanitary grouitds it is likely to be successful, though 
Che government haverefased to do anything this year. 

Zlra/A.-»The newspapers announce the death of Lieut. Col. Henry Rrand< 
retb, R.E., one of the paid RaiHrty Commissionerv. He was a very die* 
tingnished member of the Corps to which he belonged. Hh death was 
siuden. 

Jhri^ende. — The railway dividends decisrad at tae balf.ynarly meetings 
have booB more satisfactory than was eapeotad ; while a eomplete doaktl 
has bun given to tbe <^arge that dividends have been paid ont of capital. 

Broad tianya, — The eottme of litigation bu been latterly in favour of tba 
broad gauge, tod it is expected the Great Wosteni wiU be left naators of tbe 
Sinmngbani and Oxford liae. 

TVifyr<yi>. Mr Wisbew is, it is stated, engaged on aa hydraulic talo> 
gyipb, of which aystem, as is well knowa. be was th« invealor. He orgaaisod 
tbe eiUbUsbisenl of tbe Electric Tekgrapb Company. 

Catomia*. — Colonial railways are quite at a lUnd-siill t the Damerara works 
are stopped, the new Jamaica lines given over, and the Trinidad aad Barbadoes 
Companies defunct. 

5i^e|r.r*Tbe ordnance surveyors have began the survey of London, for 
fear they should be stopped. Mr. M'yld gave some opposition in the House 
of ComnooB, but the surveyors have been so supine, that the government 
have been able to earry out ibeir owu system. 

Diacklnim.~-On tbe ISih ult.,a new market-house was opened at Blaekburn. 
It is by Mr. Terence Flanagan, C.E., ami is UH ft. 6 in. long, aad 109 ft. 6 in. 
wide. Tbe roof is in three spsM. Tire lower is 18 feet square, mud rises 
90 feet high. Tbe material Is I/OngriHge stone, and the eoat £800. 

Ftoxman.^A collection of ISO works of Flaxman has been pcesented to 
tbe Univenity College by Miss Deamsn, hisaxecutrix. 

Saihuh Jkidff* for the CammeJl i?orbM|r.— Tbe estuary of tbe llamoau 
at Saltaah Pawage, is, at high water, about three*qoarters of a cade 
wide, 10 ftdhoms more or lesi deep, aad, from its narrowneas compared to 
other parts, the stream runs thara with a most powetful force. It is designed 
to carry over the river, at this passage, a iKidge of thrra arches, 95 feet 
above the surface of high-water spring tides. To aid in tbe accompliah* 
meat of tbii grrat object, the Cornwall Railway Company have purchased 
two li»gun packet brigs— the Piproa and l/cipuc/— of 300 loiii each, and 
have moored than at tlie passage about midway. By a scries of moor- 
ings, it has been ascertained Ibst the Wd of the river U cuveml with mud to 
depths varying from 18 inches to 15 fret. Go the Cornwall side, a stage 
being moored 20 feet from the beach at low water, aad a 30-bar ladder 
with weights attached, let down to rest no the ledge of s steep rock, a 
diver had y«t to descend 9 feat before ths bottom was oblaiDeJ. On the 
Devonshire side thbre is not so much dediritv. The company have just 
Koaived from Bristol, by Bristol and Exeter tod Sonth Devon Railway to 
Totaesa, and theaee by sea, an immense cylinder, weighing 113 tons, 85 ft. 
9 ia. long, and 6 ft. 3 in. diameter. It it desigaefl to let this cylinder down 
pavpendicularly between the two brigs, when It will 1^ about 25 feet out of 
the water, and in that position to mmir it with hemp cshles, fastened to four 
or five soebots, some of which weigh 1 ton each, purchased expressly from 
her Majesty’s dockyard. An effort will then i>e made to pump the cylinder 
dry, by steam.engineB to be fixed on board the hiigt. Shouhl tlie expeii- 
aaent with this cylinrier prove lueeessful, it will have to give place to one of 
ntieh greater magnitude, weighing 130 tons, of the same leagtb, hut having 
1 diameter of 30 feet— thus providing an area of surfieient extent to lay 
foundations for the piers of this formidable work. At tho present soason 
there are not more than about 30 men employed at Saltatb ; but a far 
greater number vriJl shortly be employed. They are under the control of 
the resident engineer, Capt. Donee, wbn iiaidetl by 5Ir. Pope, the gentleman 
who so ably asiisted in fiosting the 6Veo/ Uriiain steam. packet. 



itXET or irsw patbhts. 

OKAimo nr x:*axjt>ro rmoM Jawcasr 2S, to FancAKV 23, 1948. 
JLr Woniha aflbrerfybr AsrsAMen/, sosJeis afharwiee e ^rtu ad. 

Bvnry lleywoed, sT BUcbtouni, Lancaabist, Itor ** certala liBfifOwiaenis In Isoms Sm 
TTMT lst “ fliilsfl Jasuary ?2. 

WUUstt Hodsea, o4 UunsUy. LssL-sshlrs. luscSlM-makcr, asd Joha tsodfcou. at 
Bumler, Mme county, owioeker, tor **ccrtsio iBprtmsmla Is looms for manag.^— 
Jssaary 31. 

Henry HernMswvr, IsM of Da)fl«Mt*p>sev, CoMtnerdsl-rssd, Middlases. kne wsw of 
Dsvon*s4aM. Hromley, enfbw*v. for ** certain Improvcmeola la tnscbiiwfy for rxerttog; 
motive power, ud (be rsMag soil fordag flulilt.’*— Jsmtsey 

Tbomas Tophsm, of Ripley. Devbysbire, naaufscSurvr, fot " Improrements to tbe 
■snufsctiire at tlme-UblM.*'— January tS. 

Gsorge Frrfttssoa tVIUoa, of Heimont, Vaoxhall, gmUeman, for ** Impcovtmenls Is 
tfvatlnf sod ssSDwIsnuriiif certain fatly or oUy mollcf*, sad la ibc mapafartorv of 
candlca and algbl-Ugbu.^— Jantutry 

Henry HIrbtoii, of Rugby, tauter af am, anil SMiprartl Higbion, of R<f«nt‘i Park, 
nrkldleaex, tor ** ImpioTcmsnla In electric Idrgrapbi "«^aaoary 35. 

James Barr MttrtiaU, K.r>., and Tbomu Best Waolryrhe, cbrmlal, foe ** Im p tiwv- 
meals In tJw laaaafocture of soda, aad la tmllsg preducta oblaiaed la aacb aunufoc- 
turv.*'>-Jaaaary 31. 

JoIisCoUlaa, of Leoinlimer, in the (ounty of Rercfiml, ardiltect, for‘*ceilala Im- 
provenents la fnroacaa. aSovM. eraSei. ono Ora-ptscM, and la kllna and othar eppamtas 
for prrpsfiog vegetable and otbar aabasaniot^ aad the feoaraUenaud appUmlao of haM.*' 
January 3T. 

Tluiiiiu ftobiuson, of Coventry, ribbon rnsnufaelurer, for " 1 mproremeota In looatt far 
waving ribbons and other fobrtm ”->Jsnoary 37. 

WUHatn Wataoit Paitlmon, of PeOlne, near Caiaahead. Uortum. cbemleal maowfor- 
tarer,/br “ Im p r o vaste n ia la She manufhetvn of awda.” — Jaauanr XT. 

WUllam Henry hrtow. of llerby, ciell engineer, for *' ImproveBCiits is the maaufac- 
lurv of railway heya.**— January 2T. 

vnuiam RuaacU, of Lydbroob, In tbe county of Ototiceaier. iroa maaice, for " an toi- 
provement in the preparatkiD of t«ch bar.lroa as la turd in tbe maasfactnre of certaio 
klaile of rod.lrat».'*~JaBiaafy Xtf. 

Alfred VIoccDt Hewton, of Chascevy.lane, favrhanleal draoxhtaman, for *' lapioeec 
BMcblarry foe maaofacturtng shot and other baUa.'* i,A cnmmaalL-atloa.; --Janunr y ai. 

JacBaa Blachwll, of Wlna/nrd, iu Uie connty of CUratar, salt proprietor, for “censir 
Improvttnroia la cvaoomtlug (brnaevs.**— Pvbriiary 3. 

Robert Fuwlea, of North ShleMa, Nortbamtwrtand, gealleiaaa, for *' certain Improre- 
menlaln pfopalllng.'*— February d. 

James Bird, of the Cwm Avon Works. Taiback, Olsmorfu, gaBUttBoa, for ** etvtair 
Improveiaeala in prepellU^.*'— February d. 

Oedfrey Aothsay Krmen, of hlanchaaier. cotton aplnoer, for " certaiti ImmoTeiBepu 
In machiDtry or apparatus for twlatlng cotton aikd other fibrous ■abataaccB.**^Prbroary d. 

Rkbard CUtke nurieleb, of Featherfione-bnUdlofra, UidrUraes. grnltaman. for *■ tm- 
pfrrvemeota in bur ners m oblaming or prod<icbtg light aud haul, aad to apparatus to be 

used tbaivwlth.'*^FebniarT 

Jacob Breil, of Haaover-aquart, bllddleara, geaUamaa, for '* latprovamcnia ia aSretrh 
prlnUiif and other teirfraplia.'*— February 8. 

WUUam He you d. glover, of Stone Bridge, Cheater, chemist, for " Impraeemeaia In 
tbe iMDOfaeturt of oil from bfobOtr.**— February d. 

WlUlaBi daiicater, of Hefent^treet, MMdIroex, for '* Improvemeota In uaihrcUoa ami 
parawla.”— F^ruarr H. 

Jean Kapaleea Xemea, of Uteenwich, Keot, captain In the French Mvy, for ** Im* 
provemeata la ablpa and utbrt reaaeta."— February d. 

Luke Hebert, of Rydr. tale of Wight, civil etielnerr, for ** Improved mechaolam far 
reducing, griodlng, and sirtlnf l>arfe, sugar, conee, aetda, and other sitbaianret 
February d. 

UlllSam Paler PlggoSt. of Oaford-atreet. HIddlaaei. and W'ardrobt-nlace. Uortosa' 
Commooa, city, for "certata Impruvementa la nautical biauumeiita. and lo Ibc aoacn 
Cactnre of caaes for cocitainlag iDsCrunreals. goods, or inerctiaadlte.*'— Pebmary d. 

Jean Marie Sfs«nin, of Ville tiranebe, fKhaae.) Fraace. avocat, for ** Im|trovemcflts tr 
macbinery for aewlag. enbrolderiog. aiid for making oorda or pUiU.*'—F«bniary V. 

Omatav Adolph Huckholi.ef F«inU)n-s4reet,Ulddlrvex. gentleman, lor ** JoiproeaaieaU 
ill obtaining fnoilvt puwvr."<-. Frbrtiary P. 

Felix Douche, merebaat, ot Rouen, Kmiice, tor ** certain Riuaas. processes, aad apps. 
ratus ua«d for saving and u;>plytag (be lust heat In general and soaieUmes direct beai. Ip 
many uaefol porpoars.** A tomoiunicsUon.;— February id. 

William Jeary Cutoon. of Caubri<l|e. aollrltor, for ** Improvementa la the cunstructfoa 
of carrUgca for tbe ctMivcyauce of sbrep aad otber anlOMla on railways.*’— February 11. 

The Ulgbt Hon. Tbomas, Kart of lluiidouald, Vice-Adtolral of the White squadron of 
Her Miijesly’v drvt, Knfght Orand CroMof the Most Hon. Order ot tbe Bath, (or ** Itrt- 
pMvesietits la inaiiue sieatB boilers aiid apparalui connected tkerewith.**— February II. 

Hurslio Black, of tbe town anil coiinly of NotUagbam. Uce-maker, for “Improve. 
BitiiU In rvaporaltou."— February 14. 

Joho Watfou, merckanl, aad Kdmrd Carl, gentleman, both of Hull, for ** tiaprorv- 
meals In the manafaciure ef gaa.*’— February 14. 

Jamea Tlmmiaa Cbattce, and Kdwanl Chaaev. of Birmingham, for “ Imprsveiueiiu la 
(uniacct. and la the tnaaufactuTe of glMW.’* — February 14, 

Wllllata Tnttte, of Croaby-so'iarv, I.oo4on, merchant, for " Improveuieati la dttUt* 
ting." (A connnurdcatfon.i — Feamiary 14. 

John WeatoD. of Portlsml. town, Nld>.lesex, ma-lilnist, for “certain lapturecwntx In 
obtainlag aad applying motive poser."— February Id. 

Joseph tiarber Haaby. of iVewsbury, for “ Impruvenieiits in making cvmmuutcaluics 
betueen tbe guarda, ettgiorert, aiwl other servant! In charge of rallaray carfiagea. ami als» 
betu-cen the pamciigers and such servajils, which Itnpfovemeaia arc a^iUcab'a getserally 
where apasdy and certain commualcallona are tequir^."— Fcbrtary In. 

Bdward Ifassey, of Ukld)e*oa.square, lllddleaei, watchmaker, for *' ImprovemcDts Is 
lugs and soaodlng appnratus.'*— February la. 

Kdward Dum-otobe fones. of Chelsea, and Samuel Lull Freemout. of Love-lane, City 
genlleiTiaD. for *' Improve, nenit In tbe mannfaeture of rotrwivt, nils, sod varnlabes, anti fo 
tbe manafacturo ofcbarcual. and also Ui treating vegetable subaUnecs fur, aad In ob- 
taining eatracUve mattcri Uierefrum."— February 18. 

William Irvtog, of THgun-road, Kennlngton, englaeer, foe " Improved apparatus for 
cutting or ramag ornamental forms In woim , stone, and other msterlal*.’’— February 

Jasses Naamyiti and Rolbreok tfoakvll, both af Haochestor, engioeers, for *'e*rulT' 
Impeovamats m ahacklnerv or apparatu* for foegmg, ttamping, aa-t cutting Iran aori 
other tubsiincvs.'*— February 
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CANDIDU88 NOTE-BOOK, 

FASCICULUS LXXX. 

"1 muM htrt llbvrlf 
Wtllial, M Urf** I charter a« tb« wloHt, 

To Wo« ea wbon 1 plnac." 

1. Caryntidee completely contradict ^'itruviu« a conceit^ as to Ionic 
and Corinthian columns l>eing jtm]K)rtione4l respectively after (tre- 
cian mammas and misses, for tne real feminine or lady-like pillars 
are far more bulky and rohu.Ht than even the must masculine ex- ( 
amplee of the Doric order, — to such de^ee, in fact, that they would i 
he positively clumsy were they mere pillars, whereas variety «f 
form and play of outline entirely dissipate the heavlnem which 
would attend simple masses of stone of the same hulk. Of the 
effect and value of Caryatides In architectural composiiitm scarcely 
anythin^ is nid by architectural writers, although it i« that which 
chiefly demands their consideration and remark ; fur ns to the 
oritrin or first introduction of such fiinires to perform the offico of 
columns, that in reality matters nut a rusli, notwithstandiiuj;' it is 
what exclusively occupies the attention of those who s|>eak of them. 
The current le^rend respectini; the adoption of them into Crreek 
arrhit<M;ture, may he true or may he false ; but at all events it is 
not necessary in order to account for pillars being shaped to re- 
semble human figure's, such figures being frequent in the Kiryutian 
style, — of course with very wide differeuccs as to taste and de- 
shrn, the fund.amental idea being nevertheless one and the same. 
Far more to the pur|>ose is it to consider the lesthetic effect of 
such statne-columns, and their value in architectural composition. 
That while they greatly extend the resources of the Utter, there is 
direct classical authority for them, and that in an example fraught 
with the im»st exquisite taste, is undeniable ; notwithstanding which, 
the propriety of the taste so displayed has been called in question, 
or rather has been peremptorily condemned. It'is contended that 
such figures both suggest paintul ideas, and partake of the prepoi^ 
terouw. With regard to tne first of these objections, it is ilifficult 
to understand wherefore statues performing the office of pillars 
tbouM excite any idea Of pain if they themselves express no such 
(Reeling — which of course they ought not to do^hut stand calm, 
immoveable, and indicjite perfect ease and tranquillity. As to the 
prepowterousnees of empl(F)’ing human forms for offices which living 
Luman bein^ could not possibly perform, if there he absurdity in 
that, it U ot a species which extends itself— or I might say, incor- 
porates itself — with a very great deal of both architectural decora* 
tion and ornamental design generally. It has been said that what- 
ever is contrary to common-sense is contrary also to ^m 1 taste. 
The validity of such dictum depends very much upon the latitude 
allowed to the term ^ common-sense." If we are to understand by 
it merely the knowledge baaed upon actual experience, a very' great 
deal that has hitherto been regarded as manitesting refined taste, 
must be set aside altogether, and pronounced to be in very false 
taste* If Caryatides are to be condemned as Inconsistent with 
good taste, because they represent the human form contrary to 
what we know by common-sense it is capable of, the same autho- 
rity of common-sense must pronounce statues employed as pinna- 
cles and acruteria on pediments or ebewhere to be equallv repug- 
nant to good taste, they being placed for a continuance where real 
pertuDS— if they could stand there at all— could remain for only a 
few minutes, and that at the peril of their necks and limbs. 
Again, how can we reconcile with plain common-sense such 
claaaical monstrosities as arabesques or human and animal 
figures terminating in foliage } Nay, is there anything of common- 
sense— that is, of plain, honest, matter-of-fact common-sense — in 
the cramming a crowd of figures into a pediment, where half of 
them are, perforce, crouching down ? Or what ahull we say to 
such conceits as corbel-beads, or to statues fixed in between the 
mouldings of the head of an arch, in such manner that some of 
them are nearly in a horixontal position? If common-sense is not 
startled by them, it may surely excuse what are less at variance 
with it — namely, Caryatides, which last are nt once so picturesque 
and elegant in effect, that tlieir l>eing so rarely employed may well 
excite our wonder. Their being frequently employed is nut to he 
looked for, on account of their expensiveness as compared with 
other pillars of the same (Umensioos ; still what prevents their be- 
coming too Common by being applied on ordinary occasions, should 
operate as a strong reason fur introducing them where magnificence 
is affecte<l, and cost becomes a secondary consideration. 

11. From whnt Mr. GwUt says on the subject, in his Encyclopie- 
dia, it would seem that Caryatid figures are by no means uncom- 
mon features in arcbitecturul composition, for he tells us that 
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variety in quest of which the eye is always in search, and the pic- 
turesque effect which maybe produced by the ero^j^loyment of ('arya- 
tides, leads o/teii t<» their n^rrjunry employment. How he recon- 
ciles the epithet “ nrtwsory" with the opinion uttered hy him just 
before, viz., that the purpose of support can he not only us well but 
even better accoinulished by n small order, — must be left Ut liimself 
to explain, which it would, perhaps, puzzle him to do ; and puzzle 
him also it would to justify the expression “ fWen," by enumcruting 
examples. On the coiitrarv, they are exceedingly rare indeed, in 
this country more especiafly, for I can call to mind only one in- 
stance of the kind in the metr»ip«lis, n.imely, that uffonled by the 
church of St. i*ancrns. Yet, though he evidently eiitertHins no par- 
tiality for Caryatides, Mr. tiwilt appears to regard with favour 
Inigo Jones's idea for the circular court in the palace of ^Yhitehall, 
which was intended to have two oriierK of colossal figures, answer- 
ing to two entire stories of the edifice, w hich enlargement of scale 
for figures of the kind is certainly no improvement upon the Ui»te- 
ful .Athenian example. 

111. It would be well were we to ask ourselves what Is likely to 
be the result of the present system of architectural copyism and 
mere reproduction. The works so formed and fashioned will, by 
and hy, come to be looked upon, at the l>est, only as so many clever 
counterfeits and imitations of what were prev iously living styles 
of the art, fraught with vitality and with the actual impress of the 
period when they respectively flimrished. Just now, while we are 
imitating, our imitations may interest ourselves, but they will be 
of no interest or value to those who come after us. Historic inte- 
rest they will have none, except as testifying to our skill in me- 
chanical mimicry, and our utter want of inventive and creative 
power. Do what we will, imitation of something done before thcru 
always must he in architecture ; yet, as if that were not sufficient, 
we affect and pique ourselves upon direct and express imitation. We 
must always nave ** something alter somelw>dy,'* or after something 
else. Ami this of itself constitutes a prodigious difference between 
the art at the present day and in former periods, our own being 
little better than a blank with regard to original ideas. So that 
with all our reverence — real or pretended — for precedent, we refuse 
to recognise the artistic lilierty to which wc are indebted for those 
styles and examples of them which we now cry up as patterns of 
excellence. 

IN'. The free exercise of invention in design is not to be con- 
founded with mere arbitrary innovation. The inventive power fur 
which such free<lum is claimed must, however, he of a legitimate 
I^iiid,— that is, he directed by sound principles of art. NVith them 
and a cultivated taste for his guidance, he who has the spirit of an 
artist in him may safely be trusted to his own impulses and ideas ; 
whereas he who has no insight into artistic principles, who has 
never applied himself to {esthetic study, cannot be trusted at all 
beyond tne limits of the most ordinar}’ common-place and jug-trut 
design, for if there be a possibility of blundering he is sure to do 
so. No matter in what style he attempts to disguise hiu 1 ^elf, his 
vulgarity is certain to betray him, and Iiis irrepressible Pecksniffism 
breaks out, without being at all suspected by him, or it being in 
his ]Hiwer to guard against it, for the simple reason that it is hia 
nature, and he has no idea of whnt he ought to guard against. 
Daily experience confirms the truth of this : how many atrociously 
vile and vulgar copiee— or rather parodies and caricatures, although 
intended for copied— do we see of styles and modes of design ami 
composition that happen to have been brought into vogue — aa. for 
instance, the astylar Palazzo" fashion introduced by Burr>’, which 
has in many cases been either positively vulgarizeil, or else treated 
in the most prosaic manner. — as if the intention were to prove 
what miserable taste may be aisplnyed in things that affect to con- 
form to precedent and to be perfectly free from caprice. 

V. As to caprice, that term is frequently applied very unmean- 
ingly. It is very common for people to set down at once for 
caprice whatever deviates from general rule nnd usual method ; 
thereby perplexity that ordinary nnd petty criticism which has no 
other standard of judging than established routinier precepts, in- 
terpreting them, moreover, to the very letter. Such criticism is 
unable to discriminate between whnt is mere caprice and what it 
not, — wide as U the difference between them. The capricious it 
that for which no tatisfactory reason can be assigned by the author 
of it ; but, however contrary it may he to usual practice, that is 
not caprice which is done with deliberate intention and well- 
studieu aint' at effects previously untried. And if to do well 
merely according to precedent be meritorious, much more so must i 
be to do so and at the same timegobeyond actual preci^ent, creating 
what in its turn will be recognised as valid precedent and authority. 
It it proper enough to be perfectly well acquainted with precedent, 
but to be tied down to it— to be made a slave to it, is ill. Tho»o 
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wtio nre inrnpnMo of thinking for tliem«els*«, take refua'e in pre- 
ceOont, and iimke it thrir Htron^hold, since it enaMi*« them to as- 
sume a tone of authority, and to decide dc^gmaticully without any 
trouble of thinking. 

VI, Careful observance of rules will enable any one to avoid 
positive faults; but between tbem and positive merit* there i* an 
immeasurahle di-tnnee — one which defie* calciilatiim. In art. it is 
very possthle to be at once faultlt*** and valueless— withmit any 
specific fault, hut altwi without any interest or any charm. — in a 
w«ird, to be altogether humdrum. I’erhaps it is rather unfortu- 
nate than not for architecture, that u great deni of humdrum is 
<4* nei'esKity tolerated in it: however worthless or unworthy they 
may be ns productions of arclnteclure, biiildiiipt may ns buildings 
completely unsw er the purpose for w hich they are erected. Besiiles 
wliich, they must, w hen once ere<‘tetl, remain indefinitely, to the 
discredit of the art and the corruptam of public ta^te. Humdrum 
jaietiy beccimes serviceable as waste- paper ; humdrum pictures find 
Uieir way into lumber-rooma and garrets; hut huildinga of the 
same or even worse quality cannot he so got rid of, itr put out of 
sight ; otherw Ue a good many that might be mentioned would now 
disappear. 

VII. There is siimething startling, perhaps diverting also, in the 
decidedly <ipposite opinions entertained hv two of our architectural 
professors with regard to Vitruvius. ^Vhile Pmfessor Hosking 
speaks of him, In hU Treatisi* on Architecture, in the m«wt un- 
qualified terms of contempt. Prof»*T«si}r Cockerell venerates him ; — 
as to vindicating him, that is quite a difiereiit matter, and what 
he doe« not even so much as attempt, hut leaves altogether un- 
noticetl the highly depreciatoiy remarkH thrown out against his 
idol, not by HusKing only, but by the author of the “Newleafe 
Discourses," both in that publication and elsewhere. The ignoring 
them maybe prudent enough, hut assuredly does not show much 
of either courage or iagenuousness. keeping quite out of sight as it 
doe* the fact th.nt Vitruvius has of lute years been violently im- 
pugned bv professional writers in this country, and his work de- 
clared vnliiolesa to the architectural student ; — nay, not only 
valueless, hut in some degree mischievous also, hy filling him with 
absurd and idle notions, and affording him no insight whatever inti» 
hi* art,— BM art. If Vitruvius ha* been unjustly asyersed and 
vilified, it was for Professor C(K'kerel) to defend him — if he could ; 
instead of which, in his closing lecture this season at the Royal 
Academy, he gave hi* hearer* reason t<» suppose that the chief ac- 
cusation brought against him had been by hi* German inlitor, 
Schneider, on the score of his Latinity. Schneider, it seem*, wa* a 
mere philologist, and honestly avoweil his ignorance of the subject- 
matter of Vitruvius's writinp, which I lake to have been rather in 
favour of hi* author than the contrary, because, had he tieen ca- 

ahlc of judging of the value of the m.*itter also, hardly would he 

ave entert.'iined a higher opinion of him. The name of 
Mtruviu* is, undoubtedly, one of great traditional fame-one 
sHiictified hy inveterate prejudice, partly or even principally be- 
cause hi* hooks ArrA»7erf«rd represent to moaern time* all 
that remain* of similar writings by the ancient*. That mere ac- 
cident ha* conferred upon him a monopoly of reputatiim, there 
being no one to share it with him ; and it ha* l^en too lightly 
taken for grunted, that, writinjc in classicid times, he must him- 
self have been a competent judge and expounder of classiral 
architecture. He allows himself, however, to have been at the 
best of a very plodding turn of mind — notw itstanding hispnmnou* 
and priggish proems, and to have been what would now be called a 
mere ** practical mon."acquainted only with matters ot routine and 
the (echnicnlitic* of bis craft. ^Vhile there Ua ver>' great deal in 
ni* work which i* utterly irrelevant, it being only in the remotest 
degree connected wiih the professed subject, there i* absolutely 
nothing whatever that give* evidence of the artist or the 8‘sthetic 
critic. There is not so much a* any attempt to 1^ down and ex- 
pliiin principle* of correct ta«te in architecture. There i* neither 
argumentative cntlcisni, nor reasoning, nor remark ; Imt everj'- 
Uiing i* treated in tlie dryest manner conceivable, and for the most 
part very obscurely al**). What is to us his obscurity may partly 
be laid to the charge of our own ignorance— our not being better 
infunned a* to various matter* that were sufficiently well under- 
stood by those to whom he addressed himself, but which, after all 
atteinuU to explain them, can now only be guew»ed at. The 
qiiestmo then, la, of what value is Vitruvius to n*. especially at 
the present day, when by means of variou* ancient buildings and 
examples that have lioen from time to time discovered, exjdored, 
and delineated, wc have obtained a far dealer insight into the 
principles and practice of the architects of antiquity than can 
iMWsibly be denved from the wrilingi of Vitruvius > In some 
Instances, obscurities in his text have heen explaloed by what has 



been observed in extant monument* ; yet that only prove* that ih® 
l.atterare infinitelr more intelligible instructors than Vitruvius, and 
that accordingly Le may now be disiniftsed hy u«. for any real advan- 
tage to be derived from the study of him. Such study will, indeed — 
if that be any advantage— enable the architect to talk learnedly, 
but will not help in the least towards making him an artist ; rather 
will it be apt to render him a pedant, and olmtruct the advance he 
might elee make in his capacity of artist, by withdravi ing hie at- 
tention from what i* hi* proper study as such ; as ha* too fre- 
quently been the case. Many would have been far greater profi- 
cients in their art, if, instead of poring— perhaps stiipifying them- 
Bohe* bIki>— ftver Vitruvius, they had thrown him entirely aside, 
and exercised their own powers freely in romp<»*ition and design. 

\'l 1 1. The subject of the invisible— perhaps altogether imaginary 
—curve* in the line* of the Parthenon ha* been again brought for- 
ward before the Institute, thougli it wn* to ht> h<»ped we should 
hear no more of it. .Matter* of far greater immediate impi»rtanc® 
than such ntt^rr di^ri/f'jr and refined suhtiltie* and siieculations, 
claim our attention, ero we advance so far as to he able to ap]ire- 
ciate such eximisite niceties in architectural optic* as those attri- 
buted to the cVeek*. Little Ie«*than ludicrous t* it for u* to pre- 
tend to interest ourselves with them, when we ctimplacentiv tole- 
rate the most crude and spiritle** *chool-boT imitation* of cfassical 
architecture, which chiefly show hf»w very ill the pretended origi- 
nals have been understia^d. ^ long a* we shut our eyes to tbe 
glaring harbariRms in taste, and the liarsh contradiction* with re- 
gard to style, that are allowed to manifest themiielve* in rojdes of 
that class, it i* in vain to expect that we shall over open theoi 
wide enough to discover such philosophically-studied minutif® a® 
are the curvature* in queitiim, which certainly', were not evens® much 
a* suspected till very recently, notwithstanding the diligence with 
which the Parllienon has been examined, not only by Stuart, but 
by many others since hi* time. It lia* been ascertained heyoml 
contradiction, thpt Polychrumy wa* — to a certain extent, at 
least — employed asniieffertive and legitimate mode of architectural 
embellishment, both for the Parthenon and other Greek structures; 
and yet even that discovery has been altogether useless to us in 
practice, iiiiismuch os we have not attempted to avail ourselve* of it 
on any occasion ; and if w e forego a trait of Grecism that would b® 
plainly perceptible to everv' one, hardly U it to bo supposed that 
we sliaU ever think of ninking any use of refinements in optical 
effect that would not he perceptible to one person in ten tliuuMind. 
Let II* provide the *hirt before we think of the ruffles for it : when 
we can show that we are capable of fully entering into the chanw^- 
ter of rlaasical architecture with genuine artistic sentiment for it, 
it w ill he time enough to think of those exquisitely subtile and del^ 
cate touche* which are now imputed to the Parthenon. For ua, 
who show ouraeh'e* so obtuse a* wc do to many even tolerably pak- 
pahlc qualities in Greek design, to concern ourselves with its finest 
imperceptible workings, is nothing le«* than nNurd. Reside® 
which, Grecian architecture has of late fallen into discredit with 
us, we having at Inst found out that, as our buildinp are neceasA- 
rily constituted, it is nearly altogether inapplicable dv u* in actual 
practice. Copy Greek orders we may, but we cannot keep up — 
except in very particular ca*e* indeed— anything like the genum® 
Greek physiognomy ; so that the de^ee of resemblance aimed at 
and obtained, only serves to render the departure from the original 
style the more evident, particularly If tne order be the Doric, 
since that refuse* to accommodate itself to any other pur))ose than 
a simple colonnade. 

IX. So very far are we from atudiously calculating optical 
effect* with mathematical precision, that we do not seem to under- 
stand — at leant, not to be anle to forese®— that difference of appear- 
ance which take* place between a geometrical elevation, in which 
ever) part show* itself equally distinctly to the eye, and the bnildiitf 
excs'uted from it, in which last it i* perhaps afterwards discovered 
that much of the detail does not tell at all. Seldom is any calcu- 
lation made with reference to the actual locality, and the uintonc® 
from which the structure itself will generally be viewed. lieuc®, 
when erected, it i* sometime* di-scovered that a building can be 
seen only so far off that it* lesser features are acarcely distinguish- 
able at all, or else only from so cU>se a point of view, that all the 
upper part of it become* so greatly foreshortened as tobecom® 
quite aistorted, and altogether a different object ^m what th® 
geometrical design promised. It is nut uncommon, again, to find 
that while those paWs which can be but imperfiMTtly seen — or at 
the best seen only in their general form* — are elaborately decorated, 
those which being almoKt close to the eye show themselves dis- 
tinctly, are comparatively neglected and treated as subordinate 
ones ; — and so they may be with re^rd to the design as seen upon 
paper, but not as it is seen in the budding itself. In mauy case®, th® 
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aere*t iodic»tion of detail and ftnUh irould answer the purpone just 
as well AS that deirree of the latter which is now deemed indispetis* 
able, althuu^ the parts to which it is applied mav he out uf si|(ht, 
or oearlr an. Therefore, 1 cauiiut help tukintf ttie river front of 
the new l^alace of W'estminster to be a very irreut mistake, anda vorv 
costly one also. However exquisite may be its beauties of detail, 
they are valueleas if, as really U the case, they are invUible, aud 
oaoQot he enjoyed by beiiiK admired. 

X. H'hul is or Is not a palace sx'ems to he difficult to any, when 
wefiudamuiiff the examples referretl to under that ilesiKuntiori.iiithe 
index to Uresy'a translation of MiIizia'sLives,not (»nlv Barbers’ Hall, 
the Horse Guards, ileriot's Hi^spital, and other huifdini^ which do 
Dot seetu to beloiq' at all to that class, but also the Munument on 
Fish Street Hill 1 H’e may therefore con^^tulate our»elvea on 
haTtnir besides that, two more pnlat'es which wc have not reckimed 
before — namely, the Nelson and the V»*rk PalaceH. A nio«ta*free- 
able surpriiie muni it be to Mr. llailton, to Htid that he has erected 
an entirt palace whau he attempted only to stick up a single 
onlamii. 



THE HOTEL I)E VILLE, PARIS. 

ITotfl tie VUle dc /'on'#, Mr»ure^ Drntinf^ Gmrr, H par 

VicTOA CaixtAT, Architi^if ; arec u«c Aisfoire dc ce mo»«r/»cB/,/<or Lb 
R ot'x UK Lincy. (rrnnd Adio. Paris, IBtt. 

As tlieaeat of the Provisional (rovemment of the new French 
Republic, this edifice has recently acquired a degree of interest 
even with those who would be wholly indifferent to it aa a work <if 
architecture. Of course, it U aa the Utter alone that we m»tice it, 
and bud the same means uf doing so been afforded us, shimld have 
done so before. Still, late as we are In our notice of the splendid 
architectural publication whose title heads this article, we are not 
at all behind others, for we are, we believe, the very first to nuike 
DCQtion of it in thia country. It may sound oddly to say that wc 
to give our readers some accouut of it ; nevertheless such ia 
the case, because, anxious to speak of it without further delay, 
just at the moment when circumstances give the building an inet> 
dental importance, ilistinct from that which it posM.‘ss4<« aa an ar> 
chitectunil subject, we are at present prepared tor reporting only 
of the graphic part uf the work, having no time to examine the 
literary one. Tlie latter in fact, t«> exceedingly copious, and 
omtAins such a vast mass of historical matter, as to require very 

E tient study, more espcciollv aa the form in which it is given is a 
(Illy inconvenientone for eiOierjierusalor reference. In our opinion, 
it wouM have been greatly better to publish the plates by theo)- 
•elvem, or with only t»o much letter-press aa was requisite for ex- 
plaining them, and describing the present edifice architecturally ; 
the history being made to form a separate octavo volume, either 
wa distinct work or not, aa might be deemetl expedient. Had 
that been done, both the folio volume <»r atlas of plates, and the 
octavo of text, would have answered their respective purposes much 
better than U m>w accomplished. The former would ni>t have 
been so inconveniently bulky; the other w'ould have been a read* 
able volume, whereas now, however readable the nmtter itself may 
be, hardly can it be said to be in a readable shape ; whence the pro- 
bability ia, that very few will encounter the fatigue of reading it 
at all. The perusing the text continuouNly in its prcMMit sltaue 
would, to ourselves at least, be a formidahle task ;yet, furtuiiately. 
we are not particularly solicitous alniut matters of mere historical 
rei'ord,-~evcnts and transactions which have uo other relation to 
the edifice itself than what ts derived from the Utter having been 
the loi'alUy where they occurred. 

Leaving M. Le Koux de Linev’s portion of the work, wc shall 
eoufiiie ourselves to .\f. Victor ('alliat’s department of it, who, we 
iliould observe, bolds, or lately did bold, tne office of Itupecteur of 
the building, and who employed five years in carefully measuring 
end delineating the various parts uf the structure, having, besides, 
free acceas to the designs ot .M.M. (oHlde ami l^rCnueur, tlic archi- 
tects cmploved for the new w'i»rk. Until the recent amplification 
and ajteratmns, which have reiidereii it one of the most imjwrtant 
monunienU of the French capital even in its present greatly im- 
proved and embellished state, the Hotel de N'ifle was of little ar- 
chitectural m»te, except as a #i7«re«t> of old Faria. The stylo of 
it had been voted ami obsolete ; and the actual tlesign 

thoved much more of the grotesque than the l)«autiful. All that 
Wo(h1s sa>*s of it in his ** I-iOttera, when speaking of the buildings 
of Paris, is: It haa a certain richness of appearance, although it 

U not la a style of architecture capable of great merit (^) and even 



not one of the l>est examples of the sort. It it, however, as good 
as our (ftiildhall.'’ As goml ns our Guildhall! — as well might he 
have called it at once intolerably had. 

The original edifice that forms the nucleus of the preaent 
greatly extendwl nuiss, was rommencetl in the reign of Francis 1., 
viz., ill after the designs uf Domenico Hoccailoro. or Uoccardo, 
otheru i^e called Domeniro ill Uortona, ussisteil by Maitre Jehau 
ANseliii, and the fav'ade ami the ^C'our d'Monneur,” now the middle 
one of the lliree courts, were complete<l in liti ; .md much was 
Huhseqiiently d4tne from time to time. At the period of the first 
Kevulutiun, the edifice suffi'red gre.'itly ; many sctiiptures and env 
hellishments that were ulmoxiuus to the enlightened populace 
were dei.lri»)ed ; am4mg others, a series of portraits from the Kith 
century, aiid a number of large paintings i>y Porlms, de Troyes, 
Largilliere, Mignard, Vanloo, and other masters,— or if not actually 
destroyed^ removed, uor is it now possible to ascertain what lia# 
become ot them. 

During the Empire and the Restoration, the edifice underwetU 
some partial alterations ; hut it was not until lH3(> that it was de- 
termined to undertake improvement upon a comprehensive scale ; 
and great as it was, the scheme haa been carried out so successfully 
that the Hotel de \’ille may he placed foremiwt among the ar- 
chitectural monuments that mark the reign of Li>uis Philippe. 

If not particularly remarkable in itself, remarked itmay ue. that 
this edifice, which is, in some degree at least, similar in purpose, is 
hJmi cniilemporaiieouB with our own new Palace of Westminster, 
except that it is already completed, while the completion uf the 
other cuiiiiut at present be calculated upon. Further, being in 
the Upnaiwiance style, it shows what might hare been made of our 
our own building at Westminster, had the stipiilnted-for Eliza- 
hethan or Anglo-Kenaisoance style been adhered to, but at the 
same time trentiMl with the same freedom and refinement as are 
shown by MM. lb.H|de aud Lesueur, in tlieir rifucciameHto and 
enlargement of the Parisian Hotel d« Ville. Among the impnive- 
ments which the structure has received from them, nut one of 
the least is that whereas it before allowed onU’a single front— that 
towards the Place de la Grt^-o— it n»w forms an entirely insulatud 
muss (kKS feel by *^7*), with four regular favades, tlie (•riginnl or 
west one (now greatly extended^ towards the aforesaid Ptot'c^ tlie 
correspoudiug or east one towards the Rue Lobau, and of the two 
tdiorter ones, that facing the north towards the Rue Tixerandie, 
and that on the south faring the (Juai de la Greve. Bo fur, if in 
no other respect, it has greatly the ailvontage over our Palace of 
M’esliiuiistur, one side of which, and that which according to the 
design is the urincipiJ favade, is altogether inaccessible, so that 
its elaborate uecoration, requiring us it dues the closest iiupection, 
is completely tlirown away. 

The former west front, or that towards the Place — which waa 
all of the edifice that then showed itself externally — was nut quite 
2iK) feet, but is now extended to upwards of twice that length, by 
the addition of two more loAv pavilions, similar in character, bat 
somewhat varied in design, from the original ones. Hence, the 
general composition is now increased from three to seven divisions 
or compartment^ two of them being tbe intermediate ourpt de 
lutimrut connecting the two pavilions (the old and the new one) 
on either side of the centre. »V'e may refer our readers to two 
different views, which they will probably be able to turn to at 
once, one of them lH‘ing in Pugin’s “Paris,” the other in AlJom's 
“France;"* for from them thev will immediately perceive how 
great is the improvement as well as change that has taken place, 
j'bat fayade, however, is not tlie one wrhich best satisfies us, there 
being in the original portion uf it a goml deal in a rather mrsyuin 
taste, to which the architects were obliged to conform fur the rest ; 
whereas in the three other frontu, and also the inner courts, they 
have, instead of allowing themselves tobetiM down to precedent, 
given artistic scope to their ideas, seizing on the butter spirit of the 
style by which they were to 1 h» guided, and refining upon it by 
pre^*rving all its really valuntde cliaracleristics and aud 

avoiding its uncoutlmeMeo, its ImrshutsiseH, and it* mere eccentri- 
cities. Uomnareil with the other principal front — the eazteru one, 
facing the Rue Lobau — the original one bos, in spite of all im- 

* Png1o‘> rt(;r«««nutlon oT lh« traiUJ)D( la ao excMdiaflr poor m to be Karcaly InltL. 
Ilftbl*, aU (be iMdirve bring to rrry rudaljr rapreaard. Him it la lia(HMalbtc to Duk« out 
mure (baa (br lorra ganrral drataa. Atluio'a, on tiir coouarv, la (oalafuliy towbacl, sul 
• hawa HinuthMcantHf eaprrird In agmrral rlc« ol tbr wbole front la ao aOkaU an ro. 
graving ( at tUa uo»e Ume, tbrra an laia<rurac>M lo it w bleb ottgbt to bare b«m mionlad 
agaliiau That ao abl« aa arvbt(«c(ural ardsl aa Ur. AUun la, aboolil bare gtran 00)7 a 
alDglc eaUriLfi. aud not ao much aa one intrriur riew of ao Important a puWk moaaaicat, 
la to br rntreUni. Prrliapa ba bimarlf, or bla publlabm, rrgtrt It oo» tbat rlrctttfr. 
aUnrra hare girm a paiUcuUr liilrrrat to that partkuJsr boildlug. Lai oa bopa tbcB, 
lb«t Mr. A, will rlail tbr Krenih capital oner more, aotl gtra ua a " Parta sAar IM Tbtrd 
Rar>auttoa,** aioce ba may tbrrr bud Diany aubjae-ta for bla pruil wbtcb ba bad paaar I 
ovrr t— asMiag otbm, the Cbuft b of SI Viorrut da Pauie. aod Uia Bcolc dea scaux 
Arta» both of which would r«ti>Ura W ht Ulualrstrd by Bora thui ooa drawing. 
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pmvmient, a confuMd, crowd^d•■un look, and shoirc not a fow dia* 
ofrreoable iaequalitieii of taate. The new fa^adex, on the contrary, 
evhibit not only neater aimulicity, but ^rreater richneM al«u. 
There h infinitely more of nomo^feneotisneM of character, the 
character iUelf of the atyle adopted beings purired from its little* 
ne«>ie:t of momter and other defects. The arrhitect9-*Hor perhaps 
wo should say M. Godde,* for the other appears to have been only 
\i\% adjoint in the execution of the works — may he said to have 
friven us the ideal of Kenaisiianre — that is, French HenaUsance, 
modified t>u as to be applicable at the present day. 

Previously to its osKiintini; its present shape and {rreatlv ex* 
tended dlmensiona, the Hotel de Ville had only a simrle inner 
court — a trapezium in plan, whose eastern side, or that facing the 
eiilruiioe, is considerably wider than the latter. Hesides this, which 
is denominated the ^^C'uur dTIonneur,” there are now two other more 
spacious onea, that on the south side beinjr the **Courdu Prefet,** 
and on the north the ^*C'our des Ilureaiix.** Yet, in the letter>presa 
account— description it can hardly be called — of the huildin^r, in Al- 
um's “France,” no notice is taken of this very' material enlargement 
of the plan, but we are left to understand that there la only a single 
court, — “a spacious (?) quadrangle, entered through the lofty 
arches in the principal front whereas th<»se entrances lead into the 
two separate new courts. The letter-pre*;s writer, the Rev. G. N. 
M right. ^1. A.— don't let us forget the M.A., though it does not 
mean ^^aste^ of Architecture,— is one of those resuTy writers who 
pay more attention to quantity than quality ; for he gives the 
cr^it i»f the present structure to Molinos, an architect who was 
only emplmed on some additional constructions to the building in 
the time of Napoleon, which have since been entirely swept away. 
He also assures us that all the additions have been made “in the 
most exact and complete harmony" with the original fa^^ade, which, 
as far as it means anything at all, means that they are little mure 
than a mere copy of it. 

Although not very spacloua, the inner courts are nut the least 
l*eauliful parts of the structure; it is, however, easier to judge of 
their denign than their effect, for they are shown only sectionaliy, 
* liereas subjects of that kind require to be reprt*MJnted perspec- 
tively also. For an external fayade — more especially if it consist 
of little more than a single general plane of frontage, without ad- 
vancing or receding parts— a geometrical elevation may be suffi- 
cient ; but where several fayades or side*— be they those of a room 
or of u curtile— are seen in combination with each other, the aid of 
perspective becomes requisite in order to convey an idea of the 
actual appearance. There ought, in fact, to have been a perspec- 
tive view alao of at least one of the fay-adea, and it should have 
been of that facLtig the Rue Lobau, it being the fineat of them ail, 
and moreover distinguished from the others bv a circumstance 
that is likely to e-sca)>e notice in a gciimetrical <)rawinff, more es- 
pecially one merely »n outline, where there are no shadow s to ex- 

f iresH the various degrees of rtdief : — the distinction we allude to 
s that in that front, instead of being engaged ones, the columns 
i»f both orders ore completely detaclicd from the wall behind, at 
least along the whole of the central portion of it (extending to 
fifteen arcaded intercolumns in its length, and having a large and 
highly-enriched lucarne over each alternate interculumn). 

From the exterior alone, a very imperfect idea is to be obtained 
of the magnificence of this noble pile of building, which may be 
one reason for its not having obtained the notice, or anything like 
tlie notice, which it may justly claim. Truly palatial in outward 
appearajice, it is equally so within, containing at it does, besides 
a very great numWr of various offices and other mere business 
rooms, no inconsiderable number of state apartments for munici|>al 
r< uniom and entertainments, which are not only spacious snd 
handsome, but even truly splendid and sumptuous, and withal 
afford an unusual variety of scenic effects in architecture. Yet, 
of all of them, only one^aiid that by no means the most remarkable of 
them as n ruum^is pointed out W the M.A. description-writer in 
AUom’s “France ^namely, the “»ille duTrone," which is in the ori- 
ginal portion of the building tow*nrds the PlartA Of the new apart- 
ments, nothing whatever is said in that publication; not even the 
“ Galerie de« Fetes" itself is so much os mentioned, although that, 
and the approaches to it, constitute a group of varied and well-ooni- 

* Fnm wbat ta Mid bisi la Naflat'a ** Kuatl«r-LMl«»n.'* «a Snd ihal tMaanliUrct 
{wSo wu boro In t*ul) itaa raipUtiad. aiauas olb«r wvriif, on lb« miorbOooa of tlir C«». 
livdfal ot AnalM t sad UmI wUUv b« wm lanpecwaf ro chef d« la Saic MA-tiM dr* Tia. 
Taux PaliDc. L* mada plana, derattaBi, »im 1 ONtwo* of n/loua ciiurcbM al Patla. 
SMiMnUaf la ail to about tbiaa huadiad drawlaga ) f«l «L«4hor ibey waft rrar pabUab^ 
U BBl ahuod. 

t 1( la flktBitoBod abtaSf for lb* parpot* ot liiroinloc aa (bal ll waa fhm lh« ftairal 
window. lAHfla XV’I, addnoard ill* paopla iHtb tb* cap of Ubtrlr on bla brad i aBd 
JainU Fblttppa afWrwarda atklrctad tlwm. wbao In/ajrcU* told Ifirwi. U>at la blm Ui«r 
b*b«M cb* bast ot all fUpabUca I*’— woada wbkb U>* prasaot Bavolauoo and lb* saw 
ttapobOc arlil pfobaWr ndlj oaost dlsaftrmalr. 



bined architectural beauties, that token altogether has not its 
equal in any royal palace of Kurope.* 

To give — what is no easy matter — something like an adeauate 
idea of this part of the interior : — from the lower vestibule is 
seen extending to the right and left (or north and south) a mag- 
nificent staircase, consisting of two wide successive flights of step<^, 
carried in a strsiglitforward direction, between arches supported 
on marble columns In the upper part of it, where there are gal- 
leries or open corridors along itsshles. On ascending to the upper 
lauding, a highly enriched dome, though one of moderate dimen- 
sions, presents lUelf ; and through this, and three ornamental com- 
partments over the stairs, t the staircase is lighted. On looking 
back from that upper landing, a most striking architectural coup 
d’aii presents itself, — an exceedingly rich perspective vista 
througn an open saloon (the “ Salle des C'ariatides," over the vesti- 
bule below), into the other staircase.^ It is, therefore, not with- 
out just reason that the staircase is spoken of in the text as a 
chcf-d’afucre of its kind. Even admitting that either of the stair- 
cases, in Mime respects, and among others in spaciousness as to 
width, yields the palm to the one in the Bibliuthek at Munich, 
the ctuembk produced by the two greatly suriiajuiea it ; for as here 
managed, it is far more striking than it woulu have been, had the 
entire space been thrown o)mmi from end to end. In one respect, 
these staircases have a decideil advantage over that at .Munich, 
they being lighted from above, in the manner described,— conse- 
quently more picturesquely. Besides which, the Munich one leads 
architecturally speaking, to nothing, there Wing merely a number 
of plain shelved uook-roums, after all the extraordinary parade of 
approach to them. 

such highly-disappointing falling-off, both with regard to pur- 
pose and effect, is most assuredly not experienced in the Hotri de 
V’Ule, when on passing from either staircase through a noble 
ante-room, the ^Galerie," with its thirty-two fluted Corinthian 
columns, profusely enriched pendentives and plafond, and other ela- 
boratedecurations,expands iUelf inallits magnificence. Thisapart- 
ment, which comes in the centre of the Rue Lobau front, is 160 
feet by and 40 feet high, with thirteen intercolumus on each 
side, and three at cacli end. The cove is divided into arcs-ilou- 
bleaux and lunettes ; of which last, the thirteen on the side facing 
the windows are open, so as to form a gallery or series of tribunes 
for spectators, who, through arches, have a view down into 

the “ Galerie” from the “ flat"^or roof above the staircases, which 
space glazed allover,and having plUars along its sides, is thus ingeni- 
ously turned to account, and made to produce much novel effect. 
A similar view Is there obtained into the Salle des C'ariatides," 
through similar opening and the gallery carried around the upper 
part of that room, to which they afford access. The room just men- 
tioned — nhich derives its name from eighteen car)’atides resting 
on its cove, so as to form the gallery in its upper }>art, and support 
the plafond— comes in between the Galerie des Fetes" and the 
** Salle du Conseil Municipal," as well as between the two staircases ; 
so that from this point — a most happy “cDt#^" in the plan — 
a striking architectural picture presents itseV in every direction, 
whether we limk towards the ** 7alle du (.'onseil" with the “ Cuur 
d'Honneur” beyond it, or towards the Galerie," or towards either 
of the staircases. In fact, this part of the plan is eniineotly re- 
plete with piquant complexity — ur what seems to be complexity — 
and variety of effect ; and it is all the more striking, because it 
unexpectedly opens a vista hninchlng out from one side of the 
“Galerie," and which, therefore, breaks up that excessive same- 
ness of arrangement which, so dull and unartistic in itself, is 
so prevalent — we might aay ao uniformly a defect in continental 
bundiiigs. 

There U, besides, a more than usual degree of variety and play 
in other parts of the plan ; fur instance, in the several saloons in 
connection with the “Galerie* at either end of it. One of these 
bears the name of the “Salon Louis l*hilipi»e'' — an appellation, 
that will now^ doubtless, be rrji/rtNfd; another that of toe “Salon 
Napoleon." Then there is the “ Salle des Banquets," respecting 
which, however, no information is afforded, nor does it show ita^ 

* After all, ai»ch tiailMloa ei Ili« jMrt of th* lalUr.prew vaa perliapa jvdklaaa. ba* 
caut* la li«rr ipohen ot tkoot parta oi tli# loteiluf aa iXey dMrrr*^ u> |i«, woald bar* 
l>rcn accualBf lb* arUal ot culpable obiImIob up hit part, la nut deacrlblog aay ot Uwib 
wlib bia aiw* Mpedaliy aa bia fu«i« Urt la iaUrlur a«bj«cta. 

t Fru«n tb« p«r*p«rtlT* flew of ttM •talreaa#, U appear* (hat Iheaa coenpartmePU In 
the reulUaf • f Uve rvtUog arc bo( raacllr wbol we abuvM call Ilf bta, bat oroaiaeDtal 

IMMle SiJeil la with Sf ur*d |Ua*, eiiber roluared *r pl.la. In tbe latne plaae aa ibe oitw* 
paoela. rhia oufirt lo haet been eiplalncO la lb* leUcT-p'CM. m llkewla* oufbl atany 
otber particulara vlUi rMp*cl to dc«ir*tJaa— coltmr iKloSed— whleb ar« sow lefl la ba 
coayrclureij. 

t Thua. la rtford b> mar* faaaraJ dlapesttlaa af plan, thaaa ifairraara arr aoentwhat 
almilar Ui tbnae la oar Maibjnal Ualiarr, bal oUiCf memblanic tiMra la neae. laaU 
otber raaparU lb* dlCcrasm la •aRUtSfljr f real, avr ocod wt aay on aiUeb alda tb« aa bad 
SApartoflly Ua*. 
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io tr >7 of the teciionA ; and a p^and aalcH>n of reception on the 
aouth side of tlie building, which forms altogether a space of 80 
feet by 50, but is so diF|K»sed as to asmime the npnearance of three 
ro«mis thrown open to each other by means of three large arches 
on two nppiHiite sides of the central one. This sahKin and the 
^Galeric^ form the subjects of two most exquisitely-elaborate 
perspectix’e views, replete with a multiplicity of the richest and 
most delicate details, all rendered with a precision truly marvellous. 
The other perspectives are, a view of one of the new staircases look- 
ing from the upper landing towards the “ Salle desC.'ariatides," and 
one of the old Staircase as seen from below. There is also a de- 
tailed elevation of one end of the Salle du Trone," showing 
one of its chimncy-pieces and the large car)*atid figures, between 
which is placed the spacious mirrorover it. Unfortunately, we are 
left to desiderate a perspective of the “ Salle des Cariatidea,*' which 
would have been highly welcome, because, although it comes into 
two several sections, it is on such a scale, that little more than 
its general architectural desipi can he made out, and the effect — 
which is of a pei'uliar kind — Is left to the imagination. Many of 
the plates arc occupied by details and ornaments of Inith the old 
and new portion of the edifice, and show how elaborately it is 
finished up. 

One important apartment and architectural feature in the build- 
Injr, which we have not yet mentioned, is the ** Salle des Elections." 
This is on the ground-floor, immediately beneath the Galerie 
des Fetes," and of the same dimensions, except that it U somewhat 
shorter, and, oa may he supposed, considerably less lofty. The 
columns here are of the Doric order, and are brought forward to a 
greater distance frt>m the walls than in the upper “Oalerie.*’ We 
will now conclude this account — after all, but an imperfect one^by 
taying, that not only is the edifice itself a most noble and tasteful 
moDuniental work, but M. Victm ('alliat's publication illustrates 
it — if not altogether so completely ns could l>e aislied — with ad- 
mirable diligence and taste. We have no English work of the 
kind that can comjiete with it, or with the similar splendid one by 
Joly, on the “ Chambre de Deputed" (iHtO). We have got a Royal 
Institute of Architects, but architectural publication does not 
thrive under its ftwtering auspices. And so wretchedly low is the 
remuneration of architects in this country, that even those who 
are most employed cannot afford to risk any of ther earnings in 
endeaviiuring to promote architectural sttidy and taste. W'e can 
rather we tn'M only say ; Vaid“ drjiendum at f 



ARTS MANUFACTURE EXHIBITION, 

AT TIIR rX)CieTY OF ABTs' BOOMS, ADrLFUl. 

The Exhibition at the Rooms of the Society of Arts deserves 
particular notice, because it shows that the workmen of this 
country have taste and artistic skill, as well as mechanical profi- 
ciency. This is the second exhibition of the kind, and it imows 
very great progress, while it is most remarkable in this very good 
feature — that whereas before, manufacturers had to be begged and 
•ought to send their works, they have this year sent them freely 
and with good will. This is going forward m the right path, fur 
it shows that the manufacturers now feel an earnest in the cause, 
and that gives us another luidy of yoke-fellows. The artists and 
workmen have likewise shown their feeling, by the greater care and 
•kill they have bestowed ; which is the more pleasing, as it is an en- 
couragement to all those who have come forward in behalf of manu- 
facturing art. 

We cannot however help saying, that so much has not been 
done aa ought to have been done in this way, and that still more 
remains behind. It is pleasing to witness the skill which has been 
shown ; but we are yet fur from the goal, and leave foreign nation* 
abend of us, while we have not means enough to enable us to beat 
them. We are not yet even a-ith tl»e old Schools of Design in 
France and the Gewerbe-Instituten of Germany, which we set 
out to full(»w, while of late years they have made further way. 
We the Central School of Design a mockery ; and as for tlie 
others, they are only good drawing-schools. The whole is a failure 
as to quality and extent ; and we might just as well think to beat 
the hosts or Prussians with the Lumber Troop, or set Tom Tliumb 
againt the Spanish giant, as to meet the French, Prussians, Bel- 
gians, Swiss, and Italians with the pahry staff we have. Drawing 
must be taught in all schools to the sons and daughters of working- 
men ; there must he a high school for drawing in every town, and 
there must be good schools of design in the great seaU of mana- 



facture. The buyers at home must be taught as well aa the sellers ' 
we must have our people brought up to a knowledge of art, and 
then we shall be able to go into the markets abroad on a fair 
footing. 

This question of teaching design is one of trade more than of 
anything el»e : we were pinched in our pockets before we thought 
of bpstirrir^ ourselves. It was onh' when we found out how much 
we were giving to the French for Kilks, fi(»wers, fancy paper, 
bronzefs Rud paper-hangings, — to the Prussians for iron casting* and 
emhrtiidery patterns, — and to the Italians for objects of art, that 
m e began to set uji schools for giving our workmen knowledge of 
design. The tax we pay to foreigners for our lack of knomdedge 
is so great that it wuiud hardly ne believed ; wo spend millions 
yearly for goods that we ought to be able to make as well : nor does 
the evil end here, fur as we cannot make for ourselves, so neither 
can we meet the foreigner in the market nhroad. This loss falls, 
t<M), upon those who have no need of a knowledge of design. 
Bivnuse the French can bring out silks, satins, muslins, cottons, 
and sliawU with better patterns, the English spinner and meaveruf 
plain goods, the machinist, the drysaiter, and the merchant, lose a 
very large share of employment. 

It is giK)d that it sliould W so,ihatthere ahouldbe a tieby which all 
are Imund to muik, for otherwise there would be no getting any 
change, for many would give no help to bring it about. Nothing 
is easier tlmn to show that the machinist, mho deaU m ith hard 
and stiff forms, and who thinks taste is as much beyond ns 
beneath his care, — nothing Is easier than to sliow that evoA 
he, working largely for the mamifacturprs of this country, hn.4 a 
share m the m'elfare of art. If more silks and cottons, fancy and 
stained papers, airpets, shawls, furniture, and glass can be sent 
abroad, more machinery must be wrought for their pr«»duction. 
Mr. Fairl*aim and his brethren at Manchester, the machinists at 
Glasgom*, at Belfast, and in even' manufacturing tom n. must and 
ought to knom- that they have a fellow-feeling in the right gn^wth 
of the arts of design. If a Schmd of Design he gimid for anything, 
it ought to be good for making the trade of the town in which it 
is greater: it ought not only to better the goods now made, hut it 
ought to enable the town to send out goods such as we now taka 
from the foreigner, or such ns we cannot now send ahn»ad. 
Therefore, we say this haa as much to do with the machinist ms 
with any one; but we may that art has to do with all. 

Pleasexl as we were with the Exliibition now open, we cannot 
but see that what has been done as yet has not carriefl art down 
among the people. The works in the .'Xdelphi are either for the 
higher or middling classes, those w ho are already cared for — and not 
fur the people. We have alwavs held, from the first time that we 
undertook to mrrite about it. tliat art must out only bring forth 
gtxHl works, but cheap works ; that it must show itself in the 
dwelling of the working-man, as well as in the drawing-room of 
the rich. The earthenware, the glass, the paper-hnngingH, the fur- 
niture In the smallest cut may be as well made as those in the 
abode of a king. — while taste shown in them will do much more 
good. If knuwied^ be power, it is so in the arts as much ns in 
anything else ; and we cannot have a people powerful in the art, 
unless they be well taught. The Society of Arts have the chance 
of loading in this path— indeed they have given a few prizes ; but 
we call out again, that more ought to he dune. Manv working 
men and women and their children will, no doubt, see this Exhibi- 
tion, but they will go away with the thought that such things are 
not for them, and that the rich only are happy in being able to 
glad their eyes with such sights. Thus, the ^eat teaching of the 
Exhibition will be thrown away; for we hold that working-men 
will have a greater feeling for the arts of design, as giving h 
charm to their own dwelling, than as a mere means of livelihood 
at the will of the rich. 

Felix Summerly has taken upon himself a task which is truly 
worthy in these days; but we want a Felix Summerly for the 
kitchen aa well as tlie drawing-room ; and we hope if he does not 
take this further task u)>on him, that some one else will. .Mr. 
Cole, ss Felix Summerly, by choosing this path in art, has made 
himself a good name, as Mr. Hay has by choosing house-painting ; 
and we wish that other men who have taste and skill would follow, 
and take each some branch in which he can moke his arti»<tic 
knowledge useful. Sir Walter Scott spoke most wisely when he 
led Mr. Hay to follow house-painting instead of higli art; for 
although Mr. Hay's powers of mind cannot be doubted, we could 
much netter have spared a Landseer or a Wilkie, than one who 
by his works and his writings has done g(K»d to a whole trade, and 
has taught hundreds of workmen that they may use their lieada 
and eyes as well as their hands. 

In the late free-trade speeches in the House of Commons, we 
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were much struck by what Mr. Wilson sai<h that the only ^oods 
vent out iu on which there wm no failintr off. hut which were 
mure in worth, were mlk« «ent to France, a trade which has ^^wn 
very much, aiid which some few yearn mffo would hanllv have been 
believed. If we try we can pu^h the French home, but then we must 
aet about it in the ritfht way, not nArrow-mindedly a« we have 
hitherto dune, but boldly and skilfully. The workman must be as 
well tau^t iiere an he u in France, or he will do no good. We 
muirt not have him kept hack for fear he should turn out a painter. 
Bid come in the way of some Ruyal Academiciiiti hereafter ; but we 
must have him as well taught as the Royal Academician. The 
groundwork of art U one and the same, whether for a paper* 
hanger or a weaver, a Landseer or a Gibson ; aud we believe that 
uften, more taste is shown in a glass jug or in a common shawl, 
than in the many landscapes and Art-Union paintings which deck 
Uie walls of the liuyal Academy. So sorrily has the Schiml of Design 
been managed by the Board of Trade, that we are still no better 
aS than we were eight years ago; nay, we believe that there wiia 
a better and a stronger feeling for the arts of design then than 
now. Since S<>merset House lust the spur of the Society for Pro* 
muting I^ractical Design, in Leicester-square, it has gone on but 
alowly, and it has done nothing for spreading a knowledge of the 
arts of design among the people. 

The Board of Education is aa much behind-hand. Though 
drawing is as useful to the child of a working-man as reading 
and writing, and though Mr. Wyso hn« for years brought this 
before them, masters and mistresses in National and British and 
Foreign schools know next to nothing of drawing, and do not 
teach it. The few who do, teach drawing only to a small number 
of the elder boys, however willing the younger ones or their 
fathers are that they should learn. 

Little or nothing too has been done to teach drawing to girls, 
an as to fit them to earn a livelihood in many trades where a know- 
ledge of it is of use. M'hen we bethink ourselves how few trades 
arc Open to women, we feel how very ncecLful it is that every 
meims should he taken to enable them to earn their own bread ; and 
nothing seems so likely to forward thi<s as by giving them a 
kind of knowledge which is so much wanted in England. The 
trade of fiower-making, which is a new one, and in which in ]8U 
there were a thousand women at work, has now grown very muck ; 
but still, many thousand pounds’ worth of these flowers, which are 
l>etter made, arc brought over from France. 

It is burdly fair to say anything about the Exhibition without 
Bpeiiking of the CuUlogue, wfiich will do as much good as the Ex- 
hibition itself. It not only tells us what the Society of Arts did 
last year, and wh.at is shown this year, but it lays down a plan for 
spreading wider the good the Society is now doing. This plan is 
two-fold : first, to send round to the countr>' Schools of Design the | 
objects shown in London each year, and thereby to bring it to bear 
upon the s«'hi>lars and workmen throughout the country ; and 
second, to have a great show every tliree or four years, to be held 
iu a building raised at Charing-cross. Altogether, there is such 
earnest shown to uphold the arts of de-tign, that we feel truly 
tiiunkful to the Society for the work they have done, and we hope 
tlicy will have the help of the Board of Trade, and of the Hoard 
of U'orks, in currying out the two plans. Indeed, the former Board 
have already made known their go^will towards it. 

There are so many thingn worthy of being named, that wo are 
almost kept back from saying anything, because we cannot speak of 
all. 

The bronze and iron castings show that wo have made way ; but 
we must not hold till we have got beyond the Prussians and the 
French. The iron castings from Uoalbrook Dale, from Messrs. 
Stewart and Smith, and Mr. Messenger, are very good ; and the 
lost has sent some good bronzes, as Mr. Hatfield h.os likewise done. 

Messrs I«eightoii, the book-binders, have sent a few designs by 
Luke Liriilier (John Leighton), and some book-covers in papier- 
mache, which are very ably done, and show that their trade is not 
behind-hand. I ndeed it is perhaps doing more than others to spread 
ta^te among the people. 

The carvings in wood hy Mr. Jordan’s machinery are truly won- 
derful. They are as giuxT as those of Grinling Giobous, or of any 
of his school. There is a freedom about them which shows the 
hand of .a master, rather than of a machine. 

Mr. Drayton, it will be seen, has brought forward his new way 
of silvering glass, by which be can now silver the inside of cups 
an<l liowts, plain or carved. 

The cartoon decorations by Mr. W. B. Simpson are sure to 
strike the looker-on, for there is a power in them beyond what 
has been before seen in decorations. The cartoon of ^Loyalty,’’ 
from .Mr. Redgrave’s fresco in M'estminster Hall, is so goo^ that 



j it seems the handiwork of a skilful painter; and we can hardly 
believe that it is not so, for it is so unlike what we see in the gene- 
rulity of decorations. 

\Ue think this new process very likely to spread a knowledge of 
art among the people. There are many places where it can bo 
used, and many joint-stfwk undertakings which will give it their 
help. For first-class waiting-rooms in railway stations, for board- 
rooms, for the counting-houses of banks, assurance companies, and 
ducks, it might be well applied. These great undertakings would, 
we are sure, willingly lay out a little money in wbut would pleaso 
the public, and do ereJit to themselves. A set of likenesses of 
engineeni would fit a waiting-room welU We would name Watt, 
Trevithick, the two Stephensons, Brunei, and Locke. Many 
paintings bearing on trade might be shown, as Mr. Lee finding out 
the stocicing loom ; Queen Elizabeth giving a charter to the East 
India C'omjtany ; Drake teaching ship-building to Prince Henry hi 
thu'ruwer; the Marquis of Worcester likewise in the Tower making 
a steam-engine ; King William giving a charter to the Bank ; the 
Duke of Bridgewater and Brindley overlooking the works of the 
Bridgewater canal ; Arkwright ann the spinning jenny ; M'att and 
Dr. Robison making experiments on the steam-engine; Duu Ricardo 
Trevithick directing the putting together of u steam-engine in 
Peru ; Peel, Huskisson, and George Stephenson witnessing the 
starting of a locomotive on the Liverpool and .Manchester nulway. 
Some of these have l>een alreadv painted, and there are many other 
subjecta shown in M'’estminster li^all which might be cbchion by Mr. 
Simpson, as an early English trial by jury, Alfred manning his 
shms King John signing Magna C'harta. 

The inlaid work from Mesars. Holland and Sons shows that in 
this branch the French and Belgians are not before us, and give 
hopes that we shall in time drive them out of the furniture trade 
to .‘Kmerica. The taking the duty off foreign woods now allows 
our cabinet-makers to send goods abroad. The only fault we find 
is with the centres of some of the tables, which in Nos. 7 and 8 
are very ugly. 

The copy of an antique shield (No. 10) is a favourable specimen 
of iron casting. 

Nos. It and IS are a very good application of papler-machd to 
picture frames, by Mr. Biefcneld. 

The papier-mache c-heval screen by Jennens and Ikatridge haa 
been got up with groat labour. It is called in the Alhambra style 
and decorated with Arabic inscriptions, but we neither like the 
style nor the composition. ATe think the labour misapplied. The 
colouring of the frame, gold upon a warmish white, looks tame 
without Wing rich. 

Most of the encaustic tiles by Minton and Co. are dull in colour, 
which arises from the attempt to apply all colours, instead ot 
sticking to those which do best. Mr. Minton has lu'en happier in 
glazed tiles. We cannot but wish that the old Flemish glax^ 
chimney-tiles, or something like them, were brouirhl out again. 
An old chimney-corner, with iU set of bible tiles or Flemish land- 
scapes is a story book in itself, aud pleasing to old and young. 
Tiles fur walla, with drawings of interesting objects, or with maps, 
would be welcome in schools and many other buildings. 

Mr. Copeland seems a worthy follower of Wedj;ew«>ocl. Hia 
works in earthenware are anumgsomeof the best in the Exhibition. 
The taste and care ahown in them cannot be gainsnid. and they 
keep up our fume in thU trade, which is worth so much to us. The 
English earthenware is now the best in the world, and much of it 
is sent abroad. Indeed, it is a great staple, and worth the more to 
us as the work and the ware are all our own, only some of the 
colours being brought from abroad. By the care given t<i the higher 
kinds of porcelain, we shall in time be able to put down foreigners 
in that branch of the trade likewise. 

There are so many gond works of Mr. Copeland’s th.xt we can 
name very few. An earthenware wanh-stand (No. 37) is a very 
gooil deniini* It has a blue ground and white borders tastefully 
drawn. Tliere are many oilier jugs and buwU well worthy of praise. 
The wash-stand No. Sh we do not like so well ; its effect would de- 
pend wholly on the hangings which might be used in the room. 
The ciiamefled porcelain cujis aud saucers. Nos. 139 and 140, ^uw 
the resources or the establiHnment in decoration. 

The chimney slabs show the progress which has been made In 
the application of porcelain and painting for this purpose. The 
lock-turniture and Wll-lever, iikewij*e in jiorccUiii (No. 170), are 
richly ornamented with gold. Porcelain is now being much used 
by builders, as is likewise glass fur ornamental purposes. 

Tbe large collection of works and groups in statuary porcelain 
shows .Mr. Copeland’s power in what may be coiiMidereu a more 
. purely artistic department. This material ban been employed by 
I the Art-Union for prizes, and promises to be very useful la apremd^ 
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io^ • kfiowl^flg^ r>f the works of our best iiculptors^ fur in effect it 
onne« neitr marble, an«l in cheapness near plaster. It takes a 
middle place between marble and plaster, and beiiitf more lasting 
Cbao the latter, is likely to be ver}' much used by the middle clneses. 
We fbar, however, that it will give us in sculpture a school of 
flAtuettes, as »e have in painting a school of cabinet pictures, and 
■o far draw away the public mind from high art. Still, we welcome 
tbe statuary porcelain and the Parian as a good beginning, and we i 
<san take the evils when thev come with the less remorse, as now ' 
sculpture is far from being in the most jialmy state. This kind of 
copy promises likewise a lietter reward to the artist, for marble is 
a material costly in itself and hard to work, and therefore the 
sculptor gets few orders for a good study, and few are fond of ' 
easts. Now, a small gallcr)' of groupa can he had fur a very small 
turn, and no one need be ashamed of having such works in his 
drawing-room. Among Mr. (%>pclaiid*s productions we would no> 
lice the Nurcismis, after tiilMum (No. Vuu) ; Innocence, after J. N. 
Filler (No. 210); Paul and V'irginia, after (Nimberworth (^No. 21 1); 
the Retuni from the Vintage (No.2l2); Apollo, after Wvatt (No. 
21 i) ; Cupid chnitied (No. 21H); and Unoioe, after Prodier (No. 
239). The busts do not tell m well. 

The Cupids holding a Taxza (No. 192) Is a rery good design for 
a flower -stand, in statuar}’ porcelain. 

Mr. Cojieland is verj’ successful in the Portland jug (No. 202), 
of the same material. 

Another work of his we shall name is the Armada bottle fNo. 
237). M'e are likewise pleased with this vase after Celliui (No. 
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5iessrs. Chamberlain, of tVorcestor, have sent some very gorgeous 
piwreiaiiis, gilt, painteil. and enamelled. 

Mr. Magnus, of the I’imlico Slate Works, has sent slate chimney- 
slabs, likewise table tops, which are worthy of notice by builders. 

Mr. Pratt's Anglo-Ktniscan vase, in the Great Room, is very 
prwlseworthy. 

The prize candelabrum must 1^ the work of an architectural 
student, and have been chosen fur the prize by an architect. It is 
what some art'hitects call classiraL, and what other people call 
tame, stiff, and bald. M’e think the prize is thrown away, and we 
should have been much more pleased with a copy of one of the 
candelabra in the Rritish Mut^eum. 

The prize lamps are nut inucb better. They may catch some 
aves, being in silver, but are |»oor and common-nlace. U'e wish 
there bad been more designs for silver-plate, line very good is 
No. an adaptation of the trumpet lily fur a dessert-stand. 

The piipier-iJiachc |iro<luctions to our mind show niucli more 
^endour than taste. They are too much in the gewgaw and 
Vauxhall way. 

The Repose** arm-chair (No. 212), is ver}’ unluckily named, for 
there is no repose in its composition, and there can be none within 
its arms. Mr. J. C. Ilorsley is the designer, but his skill it quite 
thrown away, for the reliefs have no effect. The terminal figures, 
in whatever material thev may be finished, will be indistinct. 

Mr. N icholiM<n has shown a very elaborate shell cameo (No. 2^9), 
but the subject is too complicated, and therefore indistinct. Miss 
M. A. Nichols bsa sent five imitation cameos. Cameo cutting ia 
worthy of care, for in Paris it gives work to many hundred men. 

The glass works (C lass \ll.)arp so ver}* good that we hope they 
are an earnest of our making a great trade in gUas, and becoming 
free from the Bohemiana and Germans. 

The Der-orative .Art Society is doing so much good, that we look 
forward to see some other society raised which shall take in a lower 
daaa of workmen. There is room for a great deal to be done, ami 
we feel very strong hope from what we call the small exhibition of 
the Society of Arts — small because we are sure we shall soon see 
much larger exhibitions held under its core. 



INDIAN RAILWAYS. 

Indian Railtra^ arul Ihnr Prohttbie Re^uUn, vith 3fap» and an 
AppendiSy eontaming StatiaiM oj' Internal and Ejtrmat Commerce q/* 
India. By an Old PuaTMasTEO. 'Ihird Edition. Loudon: 

Newby, lbt9. 

We are now Ln 1949, and Indian railways remain where they 
woreL though the East India Railway Company haa got a narantee 
and leave to begin. This is a hard lesson, but one which is of no 
good so far as the pre!«ent is concerned, and will, we fear, be found 
little better in the future, l^veruments are nut ready scholars, 
even in the matter of revolutions. AVe have always upheld the 



freedom of joint-stock undertaking as the best safeguard against 
speculation and the want of it. Toe East India government wera 
fearful in 1H4.& of the gambling madness of the times. Schema 
after scheme was brought before them, money was held out freely, 
hut thev drew back frightened, and set themselves down in what 
they held to lie a quiet and orderly way, to lay down rules on w-iilch 
railways should be carried on and sharelioliters should pay their 
money. Kollowiiig in the path of the Ihianl of Trade here, they 
sent out to India a railway board, with Mr. Simms at Its head. He 
did his work as well and carefully as he could, and sent home some 
long blue-books, from w hich, however, we are sorry to say, we 
have learned no more than we knew l>efore, so that they have In 
no way put railw ays forw ard one inch. Everything has to ho tried 
still ; Air. 8imms has given us no answer hm to embankments in the 
valley of the Ganges, long bridges over the streams, how wood will 
serve for sleejiers how works are to be carried on, nor one single 
|Hiint in ctigiueering haa he settled, — and from no fault of his, lie- 
cause experience is the only guide and judge, 'rherefure, three 
years have lieeu lost on this head, and instead of heginuing with 
three or four year*^’ experience, we are as far bcbiud-harid us we 
were before, (t is during the first three or four years that tim 
greatext changes are made, because it is the time of experiments ; 
every day shows something, and instead of trying to settle the 
engineering of India hefore-hand, a wise man would wait fur prac- 
tice to guide him in fixing any lasting system. 

India haa needlessly lost so many years of railway transit ; by 
this time the traffic of the Ganges would have had some small help 
from railway works. Perhaps a cuujileof hundred miles of railway 
would have laieii open ; and if only so much, or even leas, still 
the results would have been great, becamte each hundred miles of 
raiiwav is the saving of a day in the communication with the u|v 
land. The opening of a railway would have been felt by the sleanv- 
boats, and mure of them would have been put on the river, while 
bnineh roads would have been laid down to reach the railway. 
'Fhe making of a railway is, as is well know n, only a small part of 
the mKHl which is to arise. The railway will be the trunk towards 
whii^ steamlioaU will run, and roads be made. The traffic will he 
always growing, so that at each step f<MMi fur new railways will 
be found. The steamboats have shown this, though not so much. 
At first six Krnall steamboats were run, sometime after six more, 
and Utterly six large steamUiats have lioeii put on, and there ia a 
call for more. .All are paying well, though there is more than four 
times the power that was in the first instance held nee<lful. M'e 
have hearil of railway carriages carrying their ow n railways with 
them, but it may be said of Indian railways that they will carry 
their own traffic with them. 

AYhen we come to the money part of the question, and any th.at 
three years have been lost, we do not give a right idea of the evil 
which has been done. Time in the shore-market cannot he trifled 
with, and cannot be got back again. The fatal event of Louis 
Philippe's death or fall has been long hanging over us ; it was 
known that it must happen, and that when it did the shore-market 
would be utterly upset. Never was it so needful to make hay 
while the sun shone; the storm was hanging al»out, it was looming 
in si|;ht, and there was no time to be lost. In the years 1943 and 
lH4(j, any money could have been raised; in the years 1947 and 
1949, no money con be raised, — and who dares looll forward with 
hope ? 

If the share-market were as law-makers wish it, and os they 
have tried to moke it, it would be rer}’ well ; but unhappily it is 
not so. It does not work so smoothly os they think it may ; it 
has its ebbs and its flmids ; Mimetiroes setting in with a full tide, 
whirling and eddying round, the waters rising to the ton of the 
flood, then the stream pouring out with a quick rush and leaving 
all bare. People were wonder-stricken that there should be gamb- 
ling in 1946, as if there never were before ; and though they were 
quite ready to say that a heavy fall wouhl follow, tiiey did none 
the mure wisely. Time has shown that while share-gambling is 
goingon, railway-making is going on ; and when shore-gambling it 
at on end, money cannot be raised even for the moat useful under- 
takings. There is a cloud hangs over all, the good and the bad ; 
and though those who have helped to make the storm worse may 
wish it otherwise, the good fuel it as much as the bad. 

AVhile the sliare-market flourished, and the East India govern- 
ment were besought to give their leave for the railways to be begun, 
they stopped short, as if they had time in their own hands, and 
could wait fis long as they pleased. They have so often set up 
kings in the east and put them down— 4hey so often send out their 
word, and a mighty kingdom springs up or U cast down, that they 
thought they had only to speak, and rails*a}’s would he made when- 
ever they liked. Hid they then, os they were told, given the 
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line« without ^mrantees, the monej would have been raided ; 
whercHo now, even with a ^arantee, the undertakinga Unger, and, 
M we have aiiid, how lung they may Unger no one knows. The 
share-market when once shaken does not recover at a fixed date ; 
it La nut within the power of any one to know when it will recover, 
while the shuck is now very great. The banks throughout Eunipe 
are breaking, the hoarding of gold and <»f silver has begun, money 
will go out of sight, war may spring up, the government may give 
as formerly six or seven per cent, for loans, and then the comiiiun 
returns of joint-stock iindertakiuga do nut hold out hope enough 
to the shareholder or lender. 

By the blundering of the g*»vemment has the welfare of India 
been threatened, and it is only by acting otherwise than they have 
done, that they can stop the evil from spreading further, India 
has felt a great loss in tlie want of railwayi*, hut if she is to be keut 
without them for years, the tniscliief which will be done will be 
^cat. India has to struggle In trade with America and the West 
Indies, where railways and stenmlmats are widely spread ; and un- 
less India have the wime help, she cannot keep up in trade against 
them. India can raise eheaply-~nune can lH>at her; but so much 
time and so much money is spent in carrying goods to market, that 
they come dear and had, instead of cheap and good. 

It will do little for India that ICnglish gidd is now not likely to 
be sent abroad to France, Flanders, Italy, and Spain fur railways; 
sharehulders are sick of them, and wiU be afniid to have any thing 
mure to do with them. This is however no help, we fear, for India, 
fur the call fur money at homo cannot be met, a« so much has been 
lost. 

Among the undertakings which were brought into the market in 
194>5, none hardly were more useful than that of the Rast India 
Railway C'nmpanv, for making a railway from Calcutta for 800 
miles up the valley of the Ganges. Mr. Macdonald 8tephen«*on, 
its managing director, gathered together all that could be laurned 
ill India, and in his works gave the heads of what Mr. Simms has j 
written since, There was (|uite enough to show the likelihood of i 
the undertaking, and when it was brought forward it was hailed ! 
hv the leaders of the money market aa a railway well worthy of 
their help. The heads of the East India Railway Company were 
some of the richest merchants here, and there was such trust given 
to it that its shores rose very quickly in price. 

Thanks to the Board of Trade, the Company was withheld from 
taking more than five shillings a share when they could have had 
two pounds; so that now, instead of having some hundreds of thou- 
sands of pounds in hand, enough to make a gtiod beginning, they 
have hard work to raise a hundretl thousand pounds, which is to 
be halged with the East India Company. 

The East India Company has in the end given to the Railway 
Company leave to go on, and offered a guarantee of interest, whicn 
in 181,9 nr IN M would have sent up the shares to such a price as to 
have made them among the best in the market. There were then 
no shares in the market guaranteed by any of the English govern- 
ments, and such was the call for guaranteed shares that those 
uaranteed by the great railway companies were eagerly sought, 
'herefore the market was clear for the Indian railway shares, and 
notliing but the utter blindneasof the guvernmeut kept India back 
at such a time. On what good grounds it could have been done ^ 
no one can readily see, for India is always in want of monev, and I 
when there was a hope of getting it from England it should nut 
have been let slip. 

We have still the utmost trust in the East India Railway Com- 
pany, for we believe that the line must be made, and we hoj^ 
tJierefure that ever^'thing w'ill be done at once to help it on. \Ve 
see no good in leaving a hundred thousand pounds in the hands of 
the government, that i^hmild be dropped at once. The Company I 
should likewise have full power to burrow money here and in India, 
in whatever way they can. If there be anv new of it, the govern- 
ment of India must lend them money to oegin, so that they make 
A start, for there is no time to be lost. If there should be a war in 
Europe, and the overland way to India be stopped or hindered, 
then it will be still more needful tliat there should be a quick 
transit bA^tween Calcutta and the north-west. 

On these grounds we say to the East India Railway Company 
** Hold on for if the government do their share, the undertaking 
will beemne one of the first in the world. Much of the railway can 
be readily made, and oa cheaply as those of America, while it has 
onl^' to be opened to have a gow income at once. We have always 
believed, and we do still, that when a start is made, a great deal 
of money will he got from India: India finds money fur hanks, 
assurance companies, steambonts, cool mines, indigo works, sugar 
mills, and tea plantations, und we do not see whv she should not 
for railways. The Indian mind is awakened* Wh>t bos been seen 



of late years has laid the way fur railways. The steamboat has 
shown the Hindoos that speed can he got, that goods ran be brought 
up quickly, and they are ready to believe that railways will do for 
them what it has been held out they can do. India waits only for 
a beginning, and then railwavs will spread as many arms over the 
land as they have in England or America. 

In Southern India the companies are still less read^* to begin 
work, so much have they been weakened by the loitering of the 
stand-still government, but as nulways are fully as needful there 
as in Bengal, we hope very little time will ruu before steps are 
taken to bring them forward. The growth of cotton in Bomluty 
and Madras is kept buck by the want of railways, and a little help 
only will enable (he merchants and people of those two presideacies 
to make their own railways. They have come forward most u arraly. 
and although their late losses have les.>ieiird their means, they will 
be found ready to follow u]> the lead of the g«)vernnient. 

Railways in India mu^t Ih> made, and they must be carried out 
ns joint-stock undertakings; for whatever may be the u ant of power 
of these latter now, the government in India are no stronger, and 
always find it hard to raise money. Let us hope, us so much blame 
belongs to them for the hindrances they have hitherto thrown in 
the way of railways, tliat they will see good to make a change, and 
do all they can to make up ror l(»t time. If they do not uo it of 
themselves, the parliament of England must do it for (heni ; fur if 
the cottuu-gruwcrs of India cannot he heard there, they aill be 
heard here, and the cottuu-wenvers of Munchester have already 
spoken out. We cannot be left in the jmwer of Americ^i for the 
cotton, on which our great staple manufHcture ilcpeuds, und whereby 
so many Englishmen earn their scanty livelihoml. 

The third edition of the hook before us is on the some pl.in as 
those that went before it. It is enlarged by some new extructs, 
which are put together without any great regard to order, :ind the 
staple is still from the works of Mr. Macdonald Stephenson. The 
right title would be Indian Railways from the works of Mr. Mac- 
donald Stephenson, with other matter by an Old Indian Rost- 
master.** Except .Mr. Stepburn*uu‘s muterials, the bent thing in 
the book Is a map of the lines of railway in Northern India. 



THE M’ICKSTEED ENGINE. 

Mr. M^icksteed was the first to introduce the Cornish engine 
into the metropolis, and he deserves great credit fur his exertions. 
The first engine was put up about four years ago, when a descrip- 
tion of it was published in this JtrttmaL 'I'liu second, which is 
larger, is named (he U'icksteed engine, and is erected at the East 
London Water ^Vorks. It was started to supply water to that 
company's district in June IK4-7, and is the largest engine hitherto 
erected in London; it was designed by Mr. Wicksteed, who is 
engineer to the company, and was erected under hts superintend- 
ence. It was maimtactured by Messrs. Snndys, ('arne, and Vivian, 
of the Copperhouse Foundry, Hayle, Cornwall. 'J'he diameter of 
the cylinuer is PO inches, the diameter of the pump 44 Inches, 
length of stroke 11 feet, and it pumps imperiiJ barrels at each 
stroke. When working at the rate of eight strt»kes per minute, it 
raises 5,799 gallons per minute, or 8,3(0^480 gallons per diem, or 
84,563,900 imperial barrels per annum. The power wnen working 
at this speed is 900 horse-power. The main beam U 39 feet long, 
and weighs 33 tons^it vibrates on a cast-iron main gudgeon lo 
inches diameter, and the whole is stip^iortcd by four columns and 
an entablature <if cast-iron, designeu in the Grerian-Doric style. 
The plunger with its appendages weighs 43 tons, which mass of 
matter is raised 11 feet high at each stroke of the engine. 'Fhe 
pump-work is supported by two iron girders weighing each 10 tuns, 
and is strongly bolted down to a mass of masonry* iu the founda- 
tions. The filers, four in number, are cylindrical, 34 feet long, 
6 ft. 6 in. diameter, with an internal fire-tube four feet in 
diometei. The diameter of the steam-pipe is 16 inches. 

The total weight of the engines, pump-work, and boilers is 414 
tons, and the whole cust was i;^ 10 , 0 U 0 , or £60 per horse-power, or 
about £94 per tun. 

The quantity of coal consumed by this engine, if working at full 
power night and day, would be ^000 tons per annum, and the 
quantity of coals that would be consumed by the best of the ordi- 
nary no*n-ex)>ansive engines in doing the same work would be 4,5(Xl 
tons; showings saving in favour of the Cornish engine of 9,500 tons, 
which at ISir. per ton is i^l,695 per annum, or 16| per cent, upon 
the cost of the engine fur coals only. 
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COAL DROPS, AND MIDDLESBOROUGH DOCK. 

(With EngrnringM^ Plat* VJ, ) 

Arcount of the Drop* uaedfnr the ehipment of Coate at MiddMtro- 
on»7Vv*«, in'M a He^rription of the XiittMeebro' Doek, By Giuimuk 
T t:tiMit I.U M. In»t. C. E.— (From ■ paper read at the Institution 
of Civil Rngineerii.) 

The dock wns rommenred In the *»f I*K>, and was opened 

for trade on the IVth May, 1H49. The ^neral form of the dock 
and Its position with reapoct to the river Teea will beat be under- 
«tood by reference to the annexed en^avin^. It po««e9»e« an area 
of 9 aiTea ut the water surface; the approach is by an entrance 
channel, rather more than a quarter of a mile in lehtftli, cut 
thrniijrh the sand hanks of the river, and kept open by means of 
uomsional sluicing from the lock-frates, and alao throug:h culverts 
built in the lock walls for that purpose. Some apprehensions were 
entertained of the practicahility of koepintf open the entrance 
chaimel by these meano, as there is much shiftiuft sand in the bed 
of the river Tee«, and every interference with the current of the 
river produces marked alterations in the form and position of the 
shoals or sand banks. After due deliberation, the scheme was at 
lenftth carried into execution, under the sanction of the Tees 
Navijration Compaiiv, and the result has been marked with the 
complete success which waa anticipated by the projectors; the 
channel was dredged out to its full depth, the slopes and hanks 
were covered with a paving of rough chalk and stone, and after a 
trio] of nearly three years the channel is now in a better state 
than when it was first made, and is kept up at a very trilling cost. 

The entrance lock is built principally on a foundation t»f hard 
hand, and on account of the (juantity of water found in it, an un> 
usually large proportion of mlingand wooden platforms were re- 
Quired in the foundations. The htek is built of stone, chiefly from 
the Bykor quarries, on the river Tyne; U U 132 feet long and 30 
feet wide ; the depth of water is 15 feet at neap tides and 19 feet 
at sprii^ tides: the bottom of the duck was excavated to Iho 
depth of 3 feet under the level of the lock ciUs. 

In connection with the duck, a branch line waa laid dow*n, di> 
verging from the Stockton and Darlington Railway and terminat- 
ing in ten double lines, leading to the ten drops (1 to 10) situated 
on the west side of the dock. The raised platform of a triangular 
shape, covered by these diverging lines of railway, eomprises an 
area of 15 acres, and affords spore room for 1,200 loaded wagons, 
or more than 3,000 tons <»f coiil, besides means of egress fur the 
locomotives with their trains of empty w'agons. This great 
amount of standing room forms a principal feature in the amiiige- 
ment of these works, as in the district, of which this is the shipping 
port, there are numerous descriptions of coni, several of w hich 
come down the railway in the same train ; a separation is made oti 
the platform, and each colliery having its own drop iinigned to it, 
the wagons, with the proper description of coal. Accumulate in one 
hnuich, and descending along the railway, which is so incline<l as 
to permit the wagons to move by their <»wn gravity, the shipment 
is carried on with much facility. An inclination in the contrary di- 
rection is given to the empty Hue, sufficient to allow the unloaded 
wagons to move of themselves, by which means some saving of 
hurwe labour is effected. 

The cost ol all the works connected with the dock, including 
the branch railway, raised platform, permanent raiU, dock work, 
entrance lock and channel, and breastworks along the Nhore of the 
river Tees, with the ten coal drops, amounted to the sum of 

These works were designed hy Mr. W. Cubitt, V. P., and the 
author was the acting or resident engineer. 

The coal drops are peculiar in their construction and are pro- 
bably not much known heyond the district in which they are used; 
they are distinguished from the drops in common use on the Tvne^ 
by the coal w-ugons being lowered perpendicularly to the s^in« 
decks, whereas in the latter the wagons are lowered hy means ot a 
cradle and vibrating frame, which describes the arc of a circle in 
its descent. In places where the wagons have to be lowered from 
a height of 30 feet and upwards to the shlpa' decks, which is a 
4-tfmmon circumstance in the Tyne and the Wear, the vibrating 
frame (originally invented by the late >Villiam (?hanman of New- 
castle) are found well adapted fur the purpose; out where the 
height is limited, or where the railway is so low that the wagons 
are just clear of the taffmil of the light ships, the perpendicular 
drop becomes more convenient. This ingenious contrivance was 
first suggested to the Clarence Railway Company by Mr. George 
Leather, of Leeds (M. Inst. C. £.), and waa carried into effect at 
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Port Clarenc« on the river Teen, where AeveriU of them Itare beeu 
in UM for eome yeors^ ntul are very efTe<‘tive. 

The ten dropa erected on the west side of the Middlesbro' Dock 
are ulmoMt similar, in every respect, to those at Port (iarencr. 
The principle of their construction and mode of operation will he 
readily understood by a reference to the enjrr«vin>fs, Plate VII. 
Fig. I shows a front elevation, and fig. ^ a side elevnli»»n of the 
drop and its machioer)*; hg. 3 shows the maehiner\\ with the 
craale and wagon, drawn to a larger »>rale ; the same letters refer 
to the same parts in the different drawings. 

The wagon A, weighing about 30 cwt„ and containing one chal- 
dron or i3 cwt. of coal, is slniwn standing on the moveable stage 
or sradle B, which is suspended by means of chHinii pasising over 
the sheaves C, C ; the ends of the chains are attacheil t<» the large 
sheaves F, F, the latter being cast w ith grooves of unequal depth, 
to accommodate the two chains, which it will he seen are of un- 
equal length, and require n correi^ponding inequality in the sheaves, 
to preserve the cradle in a horizontal position. These sheaves are 
fixed on a strong iron axle II, on the extremities of which are two 
other sheaves or pulleys K, K, to take the chains wliich stistitin 
the counterbalance weights M, M. The break machinery for 
lowering the wagons consists of the toothed wlieel P, 7 feet 
diameter, fixed on the same axle H ; the pini(»n-wheel Q, ^ feet 
diameter ; and the break -wheel R, feet diameter, having a break 
over its whole circumference, worked by a strong lever-handle, 
which controls the descent of the loaded wagon, and Its ascent 
when empty. 

When the marhinerv is at work, the loaded wagon is run on to 
the cradle, or stage, ft, and is stopped by wooden chocks in its 

1 »roper position, directly over the natchwny of the ve»‘sel to he 
oaaed ('l\ T, fig. 1 .) The breaksman then releases the break- wheel, 
when the cradle and wagon descend perpendicularly, the suspend- 
ing chains wimlitig off the sheaves V, F, the countcrlmlance 
weights rise, and their susiHUiding chjiiris wind on t<» the sheaves 
or pulleys K, K, The cranle, «iih the wiigon upon it, still main- 
taining its horizontal position, having nearly reached the ship's 
deck, the contents are discharged by a man who descends with it 
for that purp«we ; the counterljalance weights then have the pre- 
ponderance and the operation is revemeil, by the weights deia'end- 
ing and the empty wagon and cradle rising to their original posi- 
tion. The whole is so guidcKl and controlled hy the breaksman, 
ami tlie counter^wnse weight so adjusted, that the wagon can he 
made to descend and aM’eiid quickly or slowly, or he stopped with 
ease in any pfa<ition, either ascendingot descending. 

'fhe drops at Middlesbro' Dtickare con<tmcte<lof strong wooden 
framework fixed on Memel fir piles, and the cost of the ten drops 
was 4.’7,3(K), or .£7.10 each, including all the limber, iron-work, ma- 
chinery, and the lalHutr In fixing. 

Kach of these drops can ship a wagon load of 43 cwt. in a 
minute, or about 140 tons in an hour; hut as the coals cannot be 
trimmed off so (piickly in the ship's hold, about thirty wagons an 
hour may he taken as the ordinary rate of working. Forty 
wagons, containing a chaldron each, which are := 4 keels or 106 
tuns an hour, may he consi<lered the limit of working. 

In the year ending 1st duly, 1H44. 405, +H6 tons were shipped by 
means of the ten drops here descrihetl. The shipment in the six 
months ending 31st December, 1815, amounted to 261,180 tons. 



ON THB RKSISTANCE TO BODIES IN FLUIDS. 

On thr rfftifhn fWuww thf Te/r)ci/y ami Me R>'/tUtance en~ 
counfemf bif 6<>dir« morinffin Fluidn. By Juiiv Moriiwkr llKerKL, 
Grad. !n»t. C.E. — (Read at the Institution of Civil Engineers.) 

The determination of tlie relation between the velocity and the 
resistance encountered by hollies moving in iluids, has always been 
an interesting topic of inquiry, as well to the speculative philoso- 
pher as to the practical merhanist. and perhaps on no portion of 
physical science have more pains been spent ; whether hmking to 
tlie sagacity with which experiments have heeii devised, the Hbo- 
mlity with which they have been carried out, or the mathematical 
acumen with which their results have been classified and brought 
under gener il laws. 'I'o enumeraite the names onlv of the men, 
illuatriuus by their science, who have brought their energien to 
bear on this subject, would fill a larger space than these few re- 
marks are intended to occupy. It U sufficient to mention Newton, 
who in this, as in so many other departments of philoiMiphy, first 
shed the light of bis brilliant genius on the former obscurity 
after him the scarcely less celebrated Daniel Beruouilli, and in 



latter times Bossut and Do Buat, whose patience and accurate re- 
search opened such a multitude of oliserved facts to the contemp- 
lation of the theorist. Again, the valuable experiments of the 
French Academicians; the indefatigable labours of the Ute 
Colonel Beaufoy, so liberally made available for the objects of 
science by his son ; and lastly, though not among the least, must 
he mentioned the excellent experiments on canal boats by Palmer 
and Macneill, given in the Transactions of the Institution (vol. I. 
pp. 165-237). After such a retrospect it may appear presump- 
tuous in a young and unknown individual, attempting to add 
anything to a subject already enriched by such contributors ; aa 
his remarks, however, are brought in an Iminhle and modest spirit, 
and so far as he is aware, have not been anticipated hy any pre- 
cisely similar, he begs to lay them, without further introductiun, 
before the Institution. 

It will no doubt be recollected, that in the cases already glanced 
at, the almost invariable method of experimenting has l>een to 
attach a weight, or other known motive force, to the body in ques- 
tion, and to determine, hy direct ol>serv8tion, the quaiititv of this, 
corresponding to an uni/urm velocity of progression. Prom this 
methiMl it has necessarily followed, in most instances, that the 
hollies subjected to experiment were of moderate dimensions, and 
the theoretical views derived from (he observations, have been ex- 
tended to those which from their magnitude liave been placed 
beyond the range of direct experiment. In the experiments of 
Palmer and Macneill, the same mode of proceeding was adopteil, 
by applying the dynamometer to boats moving on canals, and from 
the raugiuliide of the scale of these experiments, as well ns from 
the rare and accuracy with which they apjiear to have been con- 
ducted, they must be very valuable, (rignntir, however, as these 
bodies were, as compared with those which had previounly been 
brought under investigation, they become dwarfs in respect of the 
vesHcls, the knowledge of whose properties is every day Iwotuitig 
a matter of deeper practical im|H>rtNiice. It has often surprised 
the author, that these vessels themselves had not been m.*iue the 
object of exiierimenta, with reference to this question, and mure 
enuecially, ir it can l»e shown, as is here attempted, that th(uu> pns- 
^ pelled by steam, more especially, unite all the conditions rei[uisite 
for obtaining easily and simply, accurate and important results, 
'fhe form, however, of these experiments, must differ from that of 
former ones, as the tnictive pou er requisite to maiutain a high ve- 
locity, in such large bodies, would be far greater than could he 
conveniently disposed for such a pur|KMie. 

'I'here is, however, another no less certain mode of inferring the 
amount of resirtance encountered by a hiHly, which Is, to remark 
the diminution of velocity produced in a given small portion of 
time, when the body is exposed to the action of this resi)>tancc 
alone, from which diminution of %’elocity, the force which pnaluccd 
it may he inferred with mathematical precision. Let it he pre- 
sumed, in the first instance, that the velocity with which the vi*ii.-<e] 
is at any instant moving through the water, is capable of Iteing 
measured and observed : then having set the vps>^‘l in motion, 
with a given velocity, let the action of tlie motive power 1 h* 
stopped. The only forces to whose action it will tlien l>e exiu»scd, 
ore the resistance of the water and the air, of which the mmier 
will be by far the more considerable ; but of both of which it will 
always, under ordinary circumstances, at the same velocity, have 
the same amount to encounter, and whose amount therefore con- 
stitutes the obstacle to he overcome by the motive power, and de- 
terminee the quantity of that power always required to maintain 
that velociw. From the instant when the engines are stopped, 
the speed of the vesasel will obviously diminish, and let the amount 
of its diminution during some small interval of time, say a second, 
be noted ; that is to say, fhe difference between the velocity at the 
commencement and at the end of that interval. Now if the 
vessel hod been subjected to the action of a force eipml to its 
whole weight, the amount of velocity destroyed in a second would 
have been 32 feet per second, therefore, aa 32' feet is to the observed 
loss of velocity in feet per second, so is the whole weight of the 
vessel, as shown by ita displacement, to tbo force by which this 
loss of velocity has been pnuluced ; that is, to the united resist- 
ance of the water and the air, rorres[K>nding to the velocity in 
question. It U here assumed, that the force of reiustonce, for the 
Hinall period of the ubservutiun, may bo regarded os uniform : a 
Buppotiitioii which is not precisely true, as the resistance dimiiiialies 
with the velocity ; the smaller, however, the interval of lime which 
is taken, the nearer will this supposition be to the truth, and if the 
inferred resistance be taken to correspond neither to the initial 
nor the final velocities, but to (heir mean, the error will become 
infinitesimal. A more important source oi error would be found 
in the circufflttaoce of the resistance of the paddles, or the acrew. 
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where they are arranged w) at to be di.'u'onuectod., bein^ included 
in the determined reitistanoe ; and in thcM csAea, thia would hare 
to be alloweti for and be dediirted. Aa however the reaiatance to 
flat turfaeea haa been ao fully inveatiipited, thia would occasion 
little difllculty. An example perhaps will serve better to render 
the foreffoin^ proposition clear. Suppose a vessel to be 
through the water with a velocity of 15 feet per second, and on 
the ttoppin(T of the enpinea, the speed be observed in one second 
to sink to 14A feet per second, the velocity destroyed in oite second 
of time would be equal to 6 inches ; this is ^,th part of the velo- 
city which would have l»een destroyed, in the same time, by a force 
oqual to the weipht of the vessel, and the force which destroyed it 
is therefore equal to 14 th part of that weiphl. Now suppose this, 
ms ascertained fntm the displarement, to I»e 1,000 tons, then the 
mean force of resistance between the velocities of 15 feet and 14^ 
feet per second is 'ff tons, and the p(»wer expendeil in overcuminp 
this resistance^ at the mean between the two velocities, or 14jf feet 
per second, 



1000 X «10 
— : — - . — = 

61 X 550 ’ 



Having tints dcscrlWil the mode in which the obserratiunshrmld l>e 
conducted, it ma} not he uninteresting briefly to notice the advan- 
tages which mi^ht result from a well-arrang^ set of experiments 
on this plan. 

In the flrst place, it would offer an infallible means of testing 
the qualitit‘H of any particular vessel, apart fnitn those of her ma- 
chinery ; since the action of the engines being stopped during the 
observation, has clearly no influence whatever on tne rate of dimi- 
nution of the velocity. The observer would thus, in case of any 
deficiency of speeil, be emtbled to fix the fault with certainty upon 
the vessel, or the engines, as the case might be. Indeed, if all 
vessels were submitted to the observiition here described, there 
seems to be no reaiwm why their resistance should not be os pre- 
cise and definite a (|uantity, and as capable of accurate expression 
fur any particular draught, as their displacement ; and it might be 
eoafidently asserted, that the veasel which in this way showed the 
least resistance, ought to Wat all others cftieris pan'5us, and if she 
were not found to do so, that the fault was either in the engines, 
or in the propelling appamtus, and certainly not in the ship. 

This however, though one advantage, would not be the only one, 
as a series of olMer^'ations made u^Hiti the same vessel, at various 
velocities, could hardly fail to demonstrate some expression or law 
of relation, between the oWerved velocities and tlie resistances, 
which if found to be uniform within the limits of the experiment, 
might fairly l»e presumes! to extend to some distance beyond them, 
•o that there would be .a strong ground for predicting, with confi- 
dence, the increase of speed which might be expected to result 
frum any prop«)aed increase of power. 

Agsin, if tnese oliHervations were repeated fur various draughts 
of water, in the same vensel, the means would be furnished of 
knowing, d prion*, the precise amount of power which should be 
necessary for maintaining a given speed, with any required load. 
<ir if the power remained constant, what would be the speeds 
which sliould correspond to various loads, and as before, if the 
performance of the vessel should fall short of what had been so 
determined, the fault would be in the machinery. 

It may be mentioned, that although hitherto no opportunity haa 
been afforded for testing the correctness of the views here pro- 
pounded, by a practical application of them to the point in 
question, yet the author nas on aeveral occasions adopted a 
method, similar in principle, in determining the resistance of 
shafting and inaehioery, by oWrving the rate of diminution of the 
velocity, on shutting off the steam from the engine, and having 
had good reason for believing the results, in these cases, to have 
been tolerably accurate, in spite of the diflicuJty of correctly es- 
timating the aggre^te momentum of so many bMies revolving at 
varioua velocities, he is encouraged to suppose, that in the cose of 
a floating body, whose momentum is ao easily and precisely ascer- 
tainable, the result would be more exact and unquestionable. 

The method adopted by M. de Pambour, for ascertaining the 
amount of resistance to the motion of railway trains, by the cir- 
cnmstances attending their descent and stoppage upon two consecu- 
tive inclined planes, is based upon preciaely the same principle as 
that here advanced. 

It remains only to consider, by what means the variable velocity 
of the vessel can be measured, so as to ascertain it, at any instant, 
with the necessary precision. In the absence of a better, the fol- 
lowing arrangement might perhaps be adopted with advantage 

To the bowsprit of the vessel (Fig. O, sufficiently a-head to be 
beyond tbe disturbed water, should o« screwed a small iron 



bracket, carrying a pin, which shi»uld pass through a hole in a 
slender rod, hanging down below the surface of the water, and 
prolonged a few inches upwards above the bracket. Upon this rod. 




I. 

a metal sphere should be fitted, so as to be fixed .at any required 
distance from the point of suspension j from the upper extremity 
of the rod, a small cord or wire sliould be brought, passing to s»*me 
convenient spot on the fore-part of the deck, where it should he 
attached to one arm of a rectangular lever, whose other arm or 
index should mox*e along an arc of metaL 

It will be clear, that when the vessel is at rest in the water, the 
rod, with the sphere attached, will hang vertically, and the cord 
being projierly adjusted, the index of the bent lever will he hori- 
lonta), at which jKwition the xero of the graduated arc should be 
marked. If the vessel moves through the water, the resistance on 
the sphere will throw the rod out of the perpendictilar, as indi- 
cated by the doited line, and the angle which it makes with its 
former position, will be shown by the new position of the iudex on 
the metal arc. It is obvious, therefore, that the same degree of 
deflection will always be produced by the same resistance, and the 
same resisUnce by the same velocity. 80 that if the arc has once 
been carefully graduated, by moving with known velocities*, which 
would have to be done once for all, it would always afterwards 
furnish a correct indication of the velocity with which the sphere, 
and consequently the veawl, was moving tnrough the water, at the 
instant of observation. A slight consideration of the nature of 
this apparatus in action, will make it apparent that tbe position 
of the ball, or sphere, on the rod U indifferent, and that the aame 
an^ilar deflection will always correspond to the same resistance. 
This would contribute to render the arrangement convenient as 
being applicable to vessels of various heights. 

Tlie mode of using this apparatus is obvious ; an observer, with 
a seconds watch, would note the positions of the index on the arc, 
at such intervals of time as sliould be determined upon, when the 
diminution of velocity and consequently the retarding forces would 
become known, as before describe. 

Mathematical expressions have in the course of this paper been 
expressly ab«tained from, as being unnecessar)' to a general view 
of the method proposed. It may however not be out of place to 
remark, that perhaps the best way of treating the observations 
when obtained, would be to endeavour to discover an exprejwion, 
reprewnting accurately the velocity in terms of the time, in which 
cue, its differential co-efficient would be accurately proportional 
to the resistance. 



Jifmarkt matU at ike Uaetatff a/tfr tka raadinff nf tka akoaa Papar, 

Mr. Scott Rvssblz. said be ooold aot veotore. without more care- 
ful eouaideration of tbe lahjeet thaa was permitted by merely bearing 
the paper read, to draw any oompariron between the malts stated by the 
aathor aad those whirii be b*d arrived at from tbe exteosive aeries of ex- 
peritneoU be bad made; but his first impressioa was, that the method pro- 
poeed was not tbe most direct, and that it was liable to several objeetiom. 
He doubted whether there was a sofldeot knowledge of tbe reiistanoo of 
flat bodies moviog through fluids, to enable tbs portioa of retiitauce due to 
the floats of the psddle.wheels, in a state of rest, to be separated, in the 
general result, from tbe reaUtanee doe to tbe body of the veasel. Assuming 
locb to be tbe case, be muit contend, that uelese some means existed of 

15 * 
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rtliing the {Midcfle^wheeli oat of the water, umaltaiteoailf with tloppiog the 
rnginea, an accorate retail coald not be arrived at. The aerew propeller 
Affered greater facilities, aa be believed meiboda bad l>e«B devised for raia> 
ing it oat of the water. He was of opinion alto, that nnlesa the esperiiueDti 
wrre tried in perfectly smooth water, they eonld not give accurate reialti, 
on account of the dipping of the bow of the vessel, end the consequent 
oecillttion of the saapeaded sphere and rod, which would become c pendo. 
lum. These were preeUeal objections, which were raised in his mind, by the 
dMIicultiei he had eiperienccd, ia determining the method of conducting hii 
own eiperimenta, which were all tried upon veiaeli of considerable hulk and 
tonnage. The mode he eventually adopted wai, to try the vessel both light 
and loaded. Firat taking all the float<boards off the paddle-wheels, and by 
mcana of a stcaro-tng, of about 260 b.p., drawing the veaael through Ibc 
water, aiccrtainiog the resittance at different velocitiea by means of a dyna- 
mometer; then, by replacing the doat-boarda, varying the load, and conae* 
quentiy, the immersed section of the vessel, and noting carefully all the re- 
sults, be found an estraordinary uniformity in the amount of resistance by 
similar forms at equal speeds. At first he conceived, that it would have 
l»een oece^sary to reduce all the oscillations of the dynamometer, but be 
found (he motion was so uniform, that any ordinary inilrunaent would suffice 
for the purpose. He used an {nstrument, called Pitot's lube, for measuring 
the velocity, and he bad found U very valuable ; be might say almost onerr. 
ing. It consisted of a vertical glass tube placeil in the centre of the vessel, 
through the bottom of which a hole of about half an inch diameter was 
bored, to pass a metal tube, continuing for a distance boruooUlly beside the 
keel, and terminating in a funnel-shaped mouth. When the vessel was at 
rest, the water outvide, and the column vrithin the tube, stood at tbe same 
level ; hut in proportion aa tbe velocity of tbe vessel increased, to tbe column 
of water in the tube rose; and by graduating the tube in accordance with 
observed heights for given speeds, the results might be read off with great 
facility and accuracy. Any undue amount of oscillation was prevented, by 
cnntrsrting the area of ihe metal tube at one spot, by a stop cock, which 
was only opened vihen taking obsemtions. Me thnnght the method be bad 
ilescfihed, cooibined with tbe me of Pilot's tube, was preferable to that pro- 
posed by Mr. Heppd. 

Mr. RuNMia concurred with Mr. Russell in his opinion of the proposed 
method of eiperimenting. No subject was more difficult than the resistance 
of fluids. It had occupied the ittentioD of the most learned philosopbers, 
yet nevertheless (he present state of knowledge of the sulject was sUU very 
imperfect. The (lue theory had never l>een discovered. Newton to whom, 
after Galdeo, the credit of the first precise experiments vraa due, had also 
given the first of (he two theories, of which the least imperfect sup]M>sed the 
l>ody to )e directly struck by each of the molecules in motion. Tbe snbse. 
queut experiments of BernouilU, £uier, I'obins, Borda, Bossut, Ue Uuit, and 
bibera, had shown the imperfection of that theory. 

Tbe cxpcrimcnla of tbe French Academy, and the laboun of Roogoet, 
rtairbois, Duhamel, Don Juan, Chapman, Forfait, Altvood, Dupuis, I'oision, 
■rid Olliers.* had shed considerable light on the subject, and on that of the 
Ktahilily ol fl <eliog hoilies; but no extended series of experiments was tried 
in this country, until tbe question was taken up by Colonel Beaufor, who in 
1791 established a ** Society for the Improvemenl of Naval Architecture," 
under whose auspices he nsade, in the Greenland I>ock. the elaborate experi- 
ments, the first portion of which liad been to munificently presented to the 
scientific world by Mr. Henry Deaufoy.* The society however sunk for 
want of funds, and tbe experimeota were eventually conducted and brought to 
■ conclusion, entirely at the expense of Colonel Deaufoy. A short notice of 
ibcro In Thomson's "Annals of Philosophy"* induced the comnonication of 
the results of a similar series of experiments, made hy Messrs. Lagerlyelm, 
Furtelles, and Kallstenius for the Society of Ironmasters of Stockholm, at 
the Fahlnn mine, between 1811 and 1816. Owing to the combined ctreum- 
ftancct of tbe Swedish language being hut little cultivated in England, aad a 
want of loathematical attainments in those who did understand tbe lan< 
guage, the Swedish etperimenu remained untranslated, until after Colonel 
Ileaufoy’s decease. Mr. Henry Beaufoy then committed tbe book to tbe 
Kev. Elijah Smith, of Sidney College. Cambridge, who learned Swedish and 
completed the translation, aa also that of Lagerbjelm’a "Testamen Theorim 
Keiistenlic Fluidorum constituends." Tbe retulu of these examinations 
occupied ten years in their reduction, and yet but few practical results bad 
been obtained. The general dcdaciiont which appeared lo be drawn were — 

1st. The: Confirmation of (he theory, that the resistance of fluids to pass- 
ing bodies was as the squares of Ihe velocities. 

2ndly. That, contrary to the received opinion, a cone would move through 
tbe water with much less resistance with its apex foremost, than with ita 
base forward. 

3rdly. That tbe increasing tbe length of a solid, of almost any form, by 
the addition of a cylinder ia tbe middle, diminished tbe reaiaunce with which 
it moved, provided tbe weight in the water remained the sene. 
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4thly. Thit the greatest breadth of the moving body shoold l>c placed at 
the distance of two.fiftbs of the whole length, from the bow, whew applied 
to tbe ordinary forms in naval architecture. 

Sthly. That the bottom of a floatlog solid ahonld he made irlangtilnr: ea 
in that case it woald meet with tbe least resistance when noving in she 
direction of its longest axis, and with the greatest reaiatance when moving 
with its broadside foremost. 

Such was a short summary of tha labnan of Colonel Deaufoy, to whom 
the identifie world was deeply ludebled. Mr. Rennie thought, however, 
that errors had been falleo into, by not sufficiently considenng tbe qoeeUon 
of the friction upon the sides of the varioas forms used iu tbe experimenU. 
They were moreover tried upon masses of too small dimeniioas. 

The papers oo Ihe sime suhjret io the archives of the Instilulion of Civil 
Engineers, presented by Didder, Carlsund, Telford, Palmer, and Macocill, 
and those of Fairbaim and Colonel Page,* treated of experimenU upon 
larger veaaels, and produced more practied resalta. 

The great difficulty of separating the resistance from tbe frietton, arooe 
out of the imperfect apparatni hitherto adopted. The balance of Coolombe, 
and (he pendulara, bad been tried with doubtful sueceu. Profiting by the 
problem of tbe cylinder revolrhig in the vortex, in (he Principia of Newton, 
Mr. Rennie ondertook a aeriea of experimenU in tbe year 1830, which were 
pablisbed in tbe TransacUona of the Royal Society, " On the Keiistances of 
aolid Dodica in Air and Water."* Tbe apparatus consisted of an oprtght 
apindle of wrought iron, made to alsde up and down io a frame, so na to be 
plunged to any convenient depth in the water, or to revolve in air only, at 
required. 

Tha iron discs of sqoare, circular, and triangalar forma, as well u the cy- 
linders and globular hodics, all of the same areu, were moved through the 
same spaces, and with tbe same velocities, in air and in water ; tbe resulu 
were tabuUt^, and tbe concloaiona arrived at were : — 

1st. That tbe friction and adbeaton were not as (he surfaces, with slow 
velocities; being in tha ratio of 1 to 3, and dimioishing rapidly with the 
velocities, without observing any ratio. 

2odly. That the resistance of fans and globes of equsl areas in air, was at 
tbe squares of (he velocities up to B milai per bour. 

3rdly. That the rcsiitanee of fans or discs with equal areas, was to globes 
as 2 to 1. 

4tlily. Tbit the resistance of fans or discs to globes of equsl area in 
water, was to the globes as the squares of tbe velocities. 

&tbly. Tliat the mean resistance— 



Of Circular discs io water 
„ Square discs ia water 
Wondeo balls in water 
Of Circular discs in air 
„ Square fans in air .. 

„ Wuoden balls in air. . 



were to each other as the numbers 21 to 3, 
16 to 2, and 4 to 2. 

were to each other as the numbers 26 to IB, 
22 to I, and 10 to 2. 



Mr. Uinota doubted whether the qaeation of resistance, or friction, could 
be fairly tested by a cylinder revolriog in a fluid, inaaaiuch as a rotary mo- 
tion was imparte<i to a portion of tbe water, in the same direction aa tbe 
revolution of the cylinder. 

Tbe subject was one of great interest, and to which be had devoted much 
attention. 8oa>« years since he aasUted Mr. Walker in a series of experi- 
meots in the East India Dock, and be came to tbs conclusion, that it was 
not possible to arrive at one law suit^de fer all eases. There were in reality 
three cases to be considered :•» 

First. The resistance due to displacement. 

Secondly. Tbe resistance due to non-pressaro. 

Thirdly. The resistance due to friction. 

As regarded the first esse ; the resistance due to displacement Included 
that of the area of resistance of the water heaped up against the howi, 
which augmented as the velocity increased. Ia tueh ease be found, that 
tbe inercMe of resistance was in a more rapid ratio thaa the square of the 
velocity. 

lo tbe aecood case ; that of non-pressure, occasioned by tbe fllhng up of 
tbe cbtooel in the wake, vacated in tne paasage of tbe vessel through the 
water. In this ette be found the resistance increased in a less ratio than 
tbe square of the velocity. In Mr. Walker's experiments, boats were u»ed 
with bluff prows and with acute prows ; it wu found that at a alight immer- 
aion, and when drawn at a low velocity with the bluff prow foremost, there 
waa tbe least ruistance ; but that when deeply immersed, all other coodj- 
tioni remaining tbe same, (here waa tbe greatest amount of resistance. 

As to the third position. Tbe formula of Du Rust vriib regard to friction 
was found applicable ; as there was no distinction whether tbe vessel wns 
moving through tbe fluid, or whether the fluid was running over the bottoiu 
of n river. In thU case the resistance due to fridioo was as tbe square of 
tbe velocity. 

Bossut tried a variety of experimenU upon the angles of resistance, by 
atUcking to a recUngular parallelogram various shaped prows, at anglea 
varying from 168'^ lo 12^, with the view of asceruining the law of reaiatanee 
due to tbe angle of tbe plane meeting the water; but he overlooked the con- 
aUot deduction neceaaary for the oon-preaaare doe to the rectangular form 
of tbe stem, which form^ the largest portion of the rcsiitanee, and eoote- 
qoenily invalidated the dedaetions from the experimenU. 



* ** Remarkt oo CaimI Nivtf«Uon." By W. Falrbairn. 8vu- LucMleo, IdOl. 
e VI4« ** mi. TnaaV l8Sl.p.43S. 




THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



iu» 



iM&i 

Tb« Mr. Bidder tools of the node io which the lohject ihtrald be 
meudned. wm not with reference to the reflection of the pirtidei doe to 
ihc«Bf;le of inddence, bot with reference to the ebiolute eelodtj imperted 
u tbeptrUclee of water the reuel would have to diiplace. For ioetiacc. if 
the aa|lc of the reeael wa> tuch, that the lioe wu oae-half the radiui, theo 
t1« relodty of the perticlea io coifUct would be reduced one.balf, aod the 
re%isttace would be reduced to oitr.fourth ; subject to the prerioua explana> 
tion of the heaprng of the water ag aiokl the bow«. 

With reference to a place diac dragged through a fluid ; it fonord for 
iuelf a aon of natural prow of dead water, which was drawn forward with 
rt; but the form of thia prow varied with the velocity of the paisiog current, 
and brace the anomaliea which harl been obaerved ia all cxperiinenta oo tha 
mbject. 

lie could not agree with the infaUibility of the Pitot tube ; for he thought, 
that io proportion aa the vertical tube wa» tnoved from the item, an error 
must ariae from the lifting of the atem and the dropping of the •tern as the 
leioeitT ioereated. 

Palmer’aeiperimenta gave anomaloiia reaulta. The resiataneea came out 
aa the tubes rather than the iquiret of the velocitie*. Thii Mr. Bidder 
thoagUl must lie attrihuted, in a great degree, to the friction anting from 
the unall area of the channel, u compared to the torface of the body of the 
boat, and that of the sheet of pent.Qp water between the flat bottom of the 
boat and the bottom erf (he shallow canal. 

{a trying eaperimenta upon large vetaelt, be iioncriTed, that a tug boat 
could acarccW get op tuffideot ipeed to obtain aatitfactory reaulta, lud that 
d »a« neceaaarv for the ve«>el to be floating in perfectly still water, in calm 
weatlrer; or else the dreumaUncca beiug ebaog^the reaulU must be modU 
fled accordingly. 

At regarded the reaiitaoce ofTered by the paddle floata, when (bey were 
dragged through the water, u alluded to by Mr. I’eppel, when it waa re* 
toesbered that the absolute velocity of the paddles impinging upon the 
water did not usually exceed 4 miles per hour, to propel a vcsael at the rale 
of 12 to 15 ailea per hour, it would follow, that as aooo aa the engines were 
stopped, onleaa the paddira were disengaged aimoltaoeously, they would be 
dnigpd through the water at the aamr velocity at which the vessel wu 
^vuceedtog. In that case, the rcaittance oflTered by the parldlea, would be so 
vitormooaly ditproportionale to (hat otTered by the body of the vessel, u to 
Tf«dcr the results entirely nugatory. 

Mr. M'ALEtK confirmed Mr. Didder’s statement of the results of the ex* 
rvfimcnts tried in the East India dork, which were communicated to the 
Kryal Society in 1827.' The machinery rmployrd for those experimenta 
was very simple. It consisted of a crab. winch with • barrel 3 feet in diame- 
ter, and handles of a sufficieot length for the necessary number of men to 
work at it. The liur. ol | inch diameter, was attached at ooe end to the 
harrel, and at the other to a dynamometer in the bow of a boat, 18 ft. 6 io. 
h)r.g, by 6 feet hroad, with a depth of immersion of 2 feet ; the greatest im* 
mersed cross section was 9 fret. The experiments were tried io the Import 
Ibiek. where there was a space of 1,410 feet in length, 5C0 feet in width, and 
24 feet in depth ; ao that there was no resistance from the sides or bottom 
cf the dock. The velocities were calculated from the time of passing through 
176 yards, or one*teath of a mile; that length being marked olT in (he mid- 
dle of lb« distance traversed by the boat. The speed wu attained by a given 
namher of men working at the winch, aod wu regulated by the vibration of 
B peadnlum. 

The results obtained were, that io almost every instance the resistance 
showed in iucreaie, amounting to the square of the velocity for the distance 
Usversed ; but where the velocity wu considerable the resistance followed a 
ititl higher ratio. In a narrow channel the increase would have been cun* 
iiderahly greater. The excess beyond the square, must, he conceived, be 
sUribuled, in e great degree, to the raising, or heaping, of the water agaiust 
li.e bows at high velocities, and to the simuUancout depression of the stem. 

In these experiments the weight, or power, required, wu of course, at 
Ifist, in the ratio of the cube. For instance, if one man at the winch pro- 
duced a velocity « 1, eight men were required to produce a velocity^ 2; bot 
at ia the same time double the space wu passed over, the exertion of power 
over the same space was the half of 6, or 4 ; bot the velocity being twice 
the former velocity, it required twice the power, or right men while they 
wre at work ; the distaoce was, however, traversed in half the time, ao that 
the expense of power by doubling the velocity wu only as 4 to 1. 

The ruolts shown by dragging the bluff prow or the sharp prow foremost. 

It various velocities, showed clearly, that very difl’erent figures should be 
ukea for vessels intended for carrying cargo, from those intended for great , 
•peed. I 

Ur. Diddbb said, that Mr. Barlow, in his deductiooi from Mr. Palmer’s , 
ciperiments,* slated, “ that in the cate of loaded cantl boats the resiitaoee j 
varied in a higher ratio, vix.: as the cube of the velocity very nearly, if not i 
exactly,” and from the cxperimeeti be had computed the power of traotioo 
OD a canal, thus i — 

At 4 miles per hour I lb. would draw 2001b. 

At 2 miles „ 11b. „ 1600 lb. 

The rule adopted by tome of the prieeij^ marine engine makers (as 
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Meurs. Boalton, Watt, and Co.),* for ascertaining the saiFiog qualities of the 
vessel, vis* : muHtplying the sectional area by (he cube of the perwer, and 
dividing the product by the velocity, bad, he believed, been found e true 
test ) and If when the power in (he same vessel had been increued, the 
quotient had been found uniform, which be had also reason to believe wu 
the cue, another proof wu afforded of the correetnus of the theory, of the 
resistance being as the square of the velocity. 

Mr. Sru-Ltu thought the results of Mr. Paltner's experiments were to 
have been anticipated, from their being tried In a narrow aod shallow chan* 
Del ] the pingrui of the boat wu necessarily retarded by the friotion of tbi 
water against the sides and the bottom, a mui of water wu carried along 
with the boat, and not having space to expand, reacted against the boat, 
unduly increasing the resistance, particularly at high velocities. Under ordi- 
nary circumstances the resistance would he u the square of the velocity, and 
a vestel going at a given velocity required eight times the power. 

Mr. Scott Rcstxix, tliought (tie incongruities in the results of tha rx* 
perimrnts arose from want of due ittentiou in noting all the circumitauces 
attending ihem. The forms of the vessels were not particularly regtilrrctl. 
nor were the various forms experimented upon, under similnr circumstances. 
Now, as the law of resistance must vsry with every difference of form, al- 
though a general rule might be given, it could out l^ relied upon iu practice, 
and it became essential to analyse every experiment carefully before any de- 
doction was msde. Ooe point to be particularly noticed, was the resistsnee 
of different forms of the bows of vunIs, and of the quarters, as the law 
would vary as they were changed. Any experiment mi^e in a channel of 
contracted diroensians, perhaps only three or four times that of the area of 
the midship section, could not l>e trusted ; the law of resistance would vary 
with the form and dimensions of the channel, and great allowance must be 
made for lateral friction. In short, as a practical man, and speaking upon 
the authority of nearly teu thousand experiments, made upon Urge vessels hi 
open apices, uuder every variety of circumstances, he muit still think the 
mode of experimentitig by the steam-lug that which waa best calculated So 
furnrsb accurate results. 

Nor was be less wedded to the obaervations hy Pitot's tube, using it as an 
instrument for messuring velocity. He would of course have the xero point 
adjutUble; aod its delicacy might be further tested by having another tube 
beside it; one of them indicating the immersion, aod the other the vcl»- 
city. 

Mr. R. STXTnxNSOh said, the ol ject appesred to be. to ascertain (he Uw 
of resiiiance with respect io large vessels, u deductions from the experi- 
ments on small bodies did not seem to apply. He could scarcely agree in 
the propriety of relying U|K>n the results obtained by dragging a vesset 
through the water by a steam-tug, which was only rapsble of ubiaimng low 
speeds. He thought that a steam vessel cootained within itself the Iwst 
mode of trying experiments, by means of the indicator attached to the en- 
gines. He was of opinion, that method would be found preferable to sny 
other, if the vessel was tried at various rates of immersion, dtfl'erem speeds, 
and under circumstances that enabled deductions to be drawn. 

Mr. Diodkb replied, that in practialng such a mode of experimenting, it 
would be first necessary to ascertain with accuracy the slip of the paddles, 
and the allowance to be made for the angles of impact and the depth of iin- 
iceriion, all which difficult problema were as yet little treated of aod bot 
imperfectly undentood. 

He WM not satisfied wHb She accuracy of the Pitot tube, even as a mea- 
sure of velocity, aa the statical pressure mut be affected by the varying ve* 
lodty, and false results would be indicated. 

Mr. Scott Ruaaau. said, H was true tliat if the tube and the funnel mouth 

• Kstrset fraoi a Ivtur riom t. Hiows, Btq , daivU January 28lh, 1HS8-.— 

Ia Itie yvara 1818 and 1819, Mr. Wall nade a series o( scperloieota sHth Ma vessel, 
the ‘ Caledanla,' to ascertain ber velocUy andcr different drraBstances,aod amorifst tba 
real, the efiect with one enflse dlsentaasd (rom the other Karb was nootlnaily 14 h-p , 
and tbe operaOoo of lancounlloa ooe occupied abvai five mlnulea, m that (be Irials ia 
both instaocea were preciBriy uMer tbe same clrnamstanrea aa to tide and wind. 

A measured mUe In Long Beacb wss run with and agalnat the tide sta or elgbt Utaea, 
and the arerage taken. 

In IH|8. with paddle-wbMla of 10 &«t 0 Incbea dlaaettr, tbe reaulU of these eapcrl- 
nscsla were aa f^ew 

MUea. 

With botb eogtfiea at wwk, eight ei p e i l uni ita f va aeacaga nOl 

Wlib one eofUie ditto, eight esperimrau gave aeerage .. 4'17 

Id 1819 tbeac were repeated srttb paddle-whcaUlS feet diameter 
Holh eiigtnaa vorklsg daring eight anperlmenia, gave an average of 8 1.V 

OnceoHiot m -clglit ditto C'64 

Again, Mth ditto ,, elgh'een ditto .. .. B'29 

One ditto „ cigbtevn duie . . 0 ’J4 

Similar trials rrert made with the ‘Magnet* In 1427. Two eoglnaa of 

dOb p.^with Mil -a. 

Botb engines at work during four esperlneula, tbs svsfage speed waa 9*72 
One engine ditto m four ditto .. .. 7'4^* 

You will rtmarti, that the velocity with one engine in all three eiperlmenta, la sums- 
tblng nnder wbst abouJd ariae, but la account^ for from tbe ctreumstance, that tbs 
Domocr of strokes per minute, ma reduced below Ibe aaalmun, froco the exocsa cd 
load. 

Tbe retnlta are bowever tuArlenlly near to astabiiab the fatt, that iba power required 
la as the cube to tbe eclodty, aud according to tbla tbe ‘ CaJrdaitJa* experfinents In laid, 
with ooe enylne, aboo d have gleea dXS mllaa, Inatead of d*17 miles i and la 1819, l «3 
nllpB, Inatead of Add mllea j and d*M mUea, loatead of triA miles. 

In none of tbeee experimeata was tbe indicator appited to iheenglaea; tbe actual 
power exerted by each iraa, tbrrefoee. aot aacertaiard, but tha nominal power waa taken. 

In thoaeof tke * Magaet* tbia lawtrument ma used In tbe experiment quoted, aod tba 
actual power, when both cngloes were at work, waa aacertalnad to be equal 217 b p., 
givlDg 971 mitea voiocity) wUb one en^oa KU b.p.. 7'42 mltaa velocUy; wblcb Is wltl^ 
the accood place of dartmata wbat It aboutd be, any 7*47 milaa. 
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were large and the orifice wu Dear th« larfece of the water, the cCTcct appre* 
heoded bf Mr. Bidder would be produced ; but with a atoall lu>>e and a 
proportiooate orifice, with a proper arrangement of the apparatui, liaving the 
orifice imtnened from 10 feet to 16 feet beaeatb the aurface, the ttatical 
preature waa w> uniforra at all eeloriiiet, that oo eeniiblc variation eouhl be 
oUervetl, and he must record Ida cottvicUoD, that if proper!/ graduated, and 
coirvealeotl/ arranged, no instrument he had hitherto aeea poaacated the 
tame udoboI of advantages fur tr/ing eiperimeati. 



ON REACTION WATER-WHEELS. 

Co$nmunieatcd to fAe I-'ranklin Irutilute^ l/nUed StateSy 
Phiiadt l^thia. 

On the aubjert ot Barker a wheel, which, with n few exceptions, 
np]>eani to be the only reaction wheel noticed in the elementary 
books tUl recently. 1 hnve teen no notice of nnv variation in the 
diachartte, cauaed by variations in the velircity of^ the wheel ; from 
which f infer that tW writers re^rded them as uniform in their 
dUcharjte under all velocitie*. In practice, however, it hnn been 
ohnervi^ that, when the wheel runs without resistance to its free 
motion, the orifice moves with a velocity considerably neater than 
that due to a prestitire of the head of water, and thnt the dittcharfre 
is (greater than the theoretic discharKC. So far an 1 am informed, 
no experiments have been rec<irded, or rules ffircii for determining 
the ratio «»f discharge under different veltM'ities of such wheels. 

The following rule, I think, will be found to hold good for all 
wheels of the reaction kind which discharge the water at their 
verge, and into which it enters without cirnilar motion, or in 
which a circular motion of the water is caused by the wheel itself 
-»the supply being full : 

** To the head of water actually pressing at the orifice, add such 
a head as will, by its pressure., produce a velocity eaual to the cir- 
eular motion of the uriAce ; the velocity through the moving 
orlAce will be the same that It would be if stationary, and under 
the pressure of the sum of the heads." For example 

Suppose such a wheel to have an issue of S6 square inches, under 
a faeaa of 9 feet, and that the oriAce move at the rate of 16 feet 
per second ; the discharge will be the same that it would be if the 
wheel were standing under a head of 13 feet. Consequently such 





a wheel wonid, by this theory, discharge, standing, 6 eubic feet 
per second, and ruuning at that rate, 7-« cubic feet. And if the 
•riAcee were suffered to move at the raU of Si feet per second the 



discharge would be the same as If standing under 18 feet bead ; 
in which case, the discharge should be 8*i8 cubic feet per second. 

It is obvious thst, in applying this rule in practice, such deduc- 
tions must be made (as in other cases) as msy be due to the form 
of the oriAce, the angles in the passages, and the friction on sur- 
faces. 

The following experiments were made with a centre dbcharge 
reaction wheel of the form and nroportions represented in the ac* 
oompanying sketch. The wheel was Si inches in diameter at its 
outer verge; the inner diameter of the annular rim 96 inches. It 
had 16 iwues (8 by 1*8 In.) :=r230 square inches. It received the 
water at the rerg^ from an involute sluice embracing the whole 
circumference. The water was conducted to the involute through 
a larj^ spout ; the discharge of which into the involute 9i ^ 
wide by li inches deep, = 336 square indies. The terminus of 
the involute was within an inch of the vern of the wheel. The 
circular motion of the water caused by the involute coincided with 
the motion of the wheeL 
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The condition of the works at the time the experiments were 
msde was favourable to the wheel. It had run about two months 
after being repaired and adjusted, and the proprietor (Mr. A. 
Atwood, of Troy, N.Y,,) stated that it was perfonning as well as 
it ever hod. Tl^re was a fault, however, In the construction. The 
“ spout" (so called! conducting the water from the Aume had an 
elbow of nearly a right angle, Arst descending from the bottom of 
the flume and then passing burisontally to the involute ; the eec- 
tion at the commencement of the horisontal portion being about 
16 by 36=676 square inches. The opening into the ^^spout" 
from the bottom of the flume was about SO inches square, with 
ahaip angles. All things considered, 1 am of the opinion that this 
method of employing the ** preMaure” of water, witL a good stnO' 
lure, in good condition, is capable of giving about 69 per cent, of 
available power. 

A remarkable feature of inward-discharging reaction wheels is 
found in the smalloea of their discharge, snd its tendency to 
uniformity under all velocities of the wheel, obviously arising in 
this application, fri>m the outward pressure of the circular motion 
of the water in the involute sluice and wheel. 

The theoretic dlscharn of 230 square inches, under a pressure 
of 8*61 feet, is 9,949 cubic feet per minute. The actual discharge 
is only *498 of this. Had the discharge been outward, through the 
same ai^regate aperture and with the same circular motion of 
water, In the portion of tne wheel occupied by the vanes, the die- 
charM (judmng from the results of my experiments made in 1844), 
would have been *884 of theoretic duMbarge; and had it been out> 
ward, and v>ithaui circular motion, it would have been about 1*989, 
at the speed of maximum power. 



ON THE VELOCITY OF ATMOSPHERIC JETS. 

The following table f communicated by Z. Parkeb to the Fnmk^ 
/in Jiemmo/) or the velocity of atmospom-ic jeta, under the given 
pressures, may be useful. 

‘Hie table is constructed under the assumption that all fluids ac- 
quire equal velocities under the pressure of equal heights, without 
renrd to their specific gravities; allowing the superincumbeot 
column to be homogeneous with that portion at the jet. The 
foranla is V = A * •nd for a preesurt of 16 lb. per equare 
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REOZBTBB OF IfEW FATS1VT8. 

SACK HOLDER. 

Hknkv OiLBKftT, of St. Leonard' ft-oii-Sea, surgeon, for “/m- 
proremenfe m aj'fnimiu* far Ac»4/jwo tarka to farititote ihfftlino of 
ttith cam or other nutterialt. — (iranled May 5f7 ; Enrolled 
Noteiul>er 27, 1^47. 

Heretofore when filling aacka it has been u<ual fur one person to 
bold up the aaek vhiUt the other HUa the same. In otner cases 
the sack has been hung from hooks or instruments from a wall or 
post or some other permunent structure. The object of this in* 
vention is so to arrange apparatus that it may be carried about 
«ith facility, and stand in a held ctr other place, and unhold a 
lark in an open slate so that the sack may he filled with facility ; 
the invention simply re<tiiiring such an arrangement of parts that 
it mar be independent of a fixed or permanent structure, and be 
capable of being moved from place to place, and yet uphold an 
empty sack in an open state and alh»w <»f a person readily fill- 
ing the same. The annexed engraving shows a side and bark 
riew of the apparatus, ti is the main frame, having two legs o'. 




The sides a are combined together by the bars A, which are bent to 
receive the sack as it rests against it ; c is a diagonal frame which 
turns on axc«, and d ore two studs or projections fixed to the side 
rails of the frame, by which the legs or feet can bo caused to stand 
a greater or Icsa distance apart, there being notches in the pro- 
jector to receive the studs or projections. At the upper part of 
the apparatus is fixed an elliptical frame f, through which the 
Bicrath of the sack is to be drawn. The np]>er part of tlic sack is 
to be folded over the barsy^ and the clamping-bars brought down, 
•hich will clamp the upper parts of the wick securely between the 
parts ff and g p, by wnich means the sack will be held open at the 
BKMjth and supported or suspended from the frame and the uppa^ 
ratus may be placed In the |msition shown in the side view. 



STEAM-ENGINES. 

tVtt.LixM Bacob and Thomas Pixok, of Bury, Lancaster, 
engineers, for “ certain Improrctumte in jtfcnm-cnytncs."— Granted 
August 19, 1H47 ; Enrolled Februar)' 19, 1848. fliepurted in the 
Patefit JoumaJ.1 

The invention of improvements specified and enrolled under 
this title applies genemlly to that cinss of steam-engines usually 
termed tVoolFs engine, or the compound-cylinder engine; that ia, 
an engine having two cylinders, where the* steam is admitted into 
one cylinder, at a high pressure, where having actuated the piston 
of that cylinder, it is admitted thence to the larger cylinder, 
where it again produces a motive power, and usually sutnect to 
C4>ndensation. In one case also, herein s]iecilied, it is applirable 
to single-cylinder engines. The patentee states that in the ordi- 
nary arrangement of compound-cylinder engines, the area or 
content of the passages from the expansive valve fur the high- 
pressure cylinder to the inside of the low-pressure cylinder are 
such as to form a large proportion to the cubical content of the 
high-pressure cylinder ; and that this content or spare is filled, at 
the conclusion of each stroke of the engine, whether it be the 
upward or downward stroke of the luw-prewsure piston, with steam 
of a similar density as that produced by its admission into the low - 
pressure cylinder, which in many cases is five or six pounds, or 
even more, below the pressure of the surrounding stnuMphere. 
M'hen the retuen-atroke of the piston takes place, the steam ad- 
mitted to elTect the preceding stroke of the high-pressure piston 
is passed into the passage or space before-inentioiied, thence to the 
low-pressure cylinder, where It joins with the befure-mentioiied 
rarihed steam, and therefore the steam in, or escaping from, the 
h 'gh-pre»sure cylinder, is considerably reduced in )>rcssure, with- 
out producing a corresponding amount of force on the piston. 
The principal object of these improvements is to obviate in a great 
measure the before-mentioned deterioration of the steam in its 
passage fn>m one cylioder^to the other, and ali»o to simplify the 
construction and at the same time to obtain an increased amount 
of duty from the steam in compound-cylinder engines. To attain 
the advantageous results just enumerated, the pHtentees construct 
their improved engine so that by a pei'uliar arrangement of the 
paswiges, valves, and openings, the exnnusting-valves for the high- 
pressure cylinder, or admission-valves for the low-pressure cylinder, 
are placed as nearly as possible to the ports <ir entrances to the 
low-pressure cylinaer. On account of this arrangement of the 
nassages between the steam-valves for either of the ports of the 
low-pressure cylinder, and the op|KJsiU‘ end of the hlgll-p^es^ure 
cylinder, these passages are constantly filled with steam of the 
Mime density as that in the high-pressure cylinder ; therefore, the 
content of the passage from the valve to the entrance of the low- 
pretumre cylinder is the additional extent of the space the steam 
admitted to the high-pressure cylinder will have to occu]iy, and the 
steam always be in reserve for the commencement of the stroke of 
the low-pressure piston; consequently the pressure of the steam 
will be reduced but to a very trifling degree ; and, therefore, they 
argue that a more perfect expansion of the steam in the' low- 
pressure cylinder is obtained, which is attended with a corresponding 
additional result in the motive-power. I'hese improvements con- 
sist ; — Find, in so arranging tne valves, passages, and openings, 
that one valve-box, one uouMe hollow yalve (or two slidlng-vnlves 
of the common construction) are adapted to serve for lioth the 
high and the low-presaure cylinders. The same jiasMigc in the 
vaJve which admits steam to the top of the low-pressure cylinder 
from the bottom of the high-preM)ure cylinder, in a di»wnuard 
stroke of the pistons, also forms the passage from the top of the 
low-pressure cylinder to the condenser, in the upward stroke of 
the pistons ; and the same passages in the valve which admit the 
eteam to the bottom of the low-prevnre cylinder from the top of 
the liigb-presKure cylinder, in the upward stroke of the pistons, 
also forms the passage from the bottom of the low-prcsaiiro 
^lindcr to the rondciiser, in the downward stroke of the pistons. 
The same part of the vahe w hich admits the steam to tne low- 
pressure cylinder forms the exhnusting-vnive fur the opposite end 
of the liigfi-presHure cylinder, i^ecomily, Uiesc improvements con- 
sist in using separate plate or other valves for the admission of 
the steam to the high-pressure cylinder, and using these w aives «s 
expaiision-vahew with which to cut olf the steam from the high- 
presfuire cylinder, and so arranging them that the amount of ex- 
pansion may be i aried to any required extent in the liigh-pressure 
cylinder without interfering with the ingress or egress of atcam to 
or from the low-presomre cylinder. Thirdly, these improvements 
conaiat ia arranging conical-valves, CoroisK, or idher description 
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**( diflc>valve«) for romnmtnd«cylindcr enpnM, so as tu effect the 
ft»me reoult as by the »Ii<le> valves above*mentione<l. and in arranj^* 
liiiT each valve tn be raised by a aenarate tappet (or by other me- 
Wianiral mraas), mi that any one valve can be rbwed without inter- 
fcrifip with anv of the other*; by reason of which arran^raent 
any amount ot expan<iion or compression of steam in either the 




to serve both the hi^h and low-pressure steam-cylinders ; and 
2 U a transverse vertical section of the passages throufrh the 
line 1, showing also the position of the cylinders, a indicates 
the admission and exit openings for the top of the high-pressure 
cylinder ; and a* the opening for similar purjioses to the bottom 
of the high-pressure cylinder; and 6, and b\ the porta for the 
admission and escape of steam to or from the top and bottom of 
the low-pressure cylinder; e, and the passages to the con- 
denser; and d*, steam-passages to the high-pressure cylin- 
der; and e', the hollow sliding-valves ; and and/*, the lap 
or covering for the condenser-ports r, and e*. The action of this 
arrangement ia as follows Steam being admitted from the boiler 
to the valve-box a, enters at d (when valves are in the posi- 
tion shown), and passes thence by the passage to the top of the 
high-preasure cylinder b, where, ituving performed the downward 
stroke of the enpne, the position of the valves A, A', will be re- 
I ersed, and the steam will return by the passage g ; and the open- 
ing d (as well as the port e'), being now coverM by the valve 
A', the steam will be conductra thereby below the piston of the 
low-uresaiire cylinder c, and, on a subseauent stroke taking place, 
it will escape through the valve A', to tno port /■, and thence by 
a suitable passage to the condenser. For the upward stroke of the 
engine, the portd* will be uncovered by the valve A, and steam 
will enter, nassing by the passage to the bottom of the high- 

f iressure cylinder, and by the change in the valves it will escape 
rom thenee by the passage g', through the valve A, into the top 
of the low-pressure cylinder c, where, having performed its office, 
it is exhausted by the condenser through the passage / which, in 
its turn, will be covered by the valve A. The ports/ and^, are 
always covered either^ bv the valve* A, and A*, or by their pro- 
jecting-pieces f, andi'. Fig. 3 represents a vertical section of a 
valve-case, together with the requisite passages, by which arrange- 
ment one valve-casing, five openings, and one double hollow slide 
are made to serve fur two high-pressure cylinders and one low- 
pressure C)'linder, these being arranged, in the drawings, one on 
either side of the low-pressure cylinder, to which the ^ide-case 
and slides are attached ; the different vdve*, openinga, and pas- 



sages are lettered severally, as in the last figure*, and to which 
the description thereof will be equally applicable, as the steam is 
conducted preinsely in the same man- 
ner as in that case. Fig. i is a ver- 
tical section of a low-preasurv steam- 
cylinder, with its valves and openings 
so nrraiiged that hy one valre-bnx, 
eight openings, two plate expansion- 
valves, and two common, single, 
hollow slide-valves are adiapted to 
serve one high-pressure stearn-ey- 
linder, and one Kiw-pressure steam- 
rylinder. Fig. A, a section through 
t ne line 3, 4, showing the arrangement 
of the passages, with the relative 
position of the two cylinders. A, 
reprt'seiits the valve-case; R, tlte 
hiuh-pressure cylinder ; C, the low- 
pressure cylinder; a is the opening 
in Che valve-face, which U connected 
with the top of the high-pressure cy- 
linder by the passage h, which {laasage 
also servea to convey the steam from 
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the top of the high^iressure cylinder 
B, to the bottom oAl 



rthe low-pressure 
X cylinder C. o' is the opening in 

the valve-fare for the admission of steam to the bottom of the 
cylinder H, the passage 6 communicating thcn>to ; this passage 




serves as a communication between the bottom of the high- 
pressure cylinder B, and the Cop of the low-pressure cylinder 
C. These openings o, and a', are covered alternately hy two ex- 
pansive plate-valves c, and C ; which valves are furnished with 
suitable apparatus for varying the amount of expamdon, and are 
placed on tne same rod as the valves d, and d\ which are Itir thr 
purpose of controlling the direction of the steam in its entrance 
and exit to and from the low-pressure cylinder C. c, ande', are 
the steam-passages to the cylinder C, ami /, and f \ the openings 
in the valve-face to the condenser ; and are the openings in 
the valve-face to the steam-pasaages A, and 6’; and A, and A', the 
laps of the slides d, and d', for the purpose of covering the 
openings and /'. Steam being aumitted to the valve- 
jacket from the boiler, at a high-pressure, it enters at a, to the 
passage 6, which is filled as far Mg* ; that opening being coveitN) 
by the lap i»f the valve d', it is ci>nducted thereby to the top of 
tne high-pressure cylinder B, where, having performed the down- 
stroke of Che piston, the position of the valve* will become changed, 
the ateam in the top of the cylinder B, will escape by the passage 
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ft, thmairh tbe opening g' in the vAlve-face, which will now be 
c«>vcred by the valverf’, and by it directed throiiffh the paiuage e* 
into the bottom of the low>pre«ftiire cylinder; the opening o, to 
the paMiage ft, during thi« part of the atroke, being covered by the 
expan^ioTi-valre c. During the upward stroke of the niiitonii the 
hi^-pres<iuiT steam in the valve-caae will paan in at tne opening 
a', thence by the pasaage ft’ to the iHittom ol the high-presaure 
cylinder, the «>|K*ningg to this paatutge being now c<ivered by the 
lap of the valve d; but the vnlvea being again changed, the ateain 
will rush from the bottom of the cylinder B, throu^ the paa^age 
ft', where it paSNCs through the nt»eningy in the valve-fare, and 
u directed hy the valve rf into tne top of the cylinder C, by the 
passage; when the down-atn»ke takes place, during this part of 
lilt course through tlie passage ft', the opening o’ is covered hy 
the expanMive-valve c', preventing any ndinisMion of steam fn>m 
the valve-case. The ^team from the tup and bottom of the low« 
pressure c)'linder is exhausted hy the cundenner tlirough the paa- 
aages/^ and/’*, which mmmunicate alternately therewith by the 
change in the valves, d, and H' ; when the opening is covered hy the 
valve d ami the steam directed thereby to the conden^r, the opcnT 
ing f ‘ is covered by the lap A ' of the valve d, and when the opening 
/' i« covered by the valve d’,/is in its turn covered by tne lap 
A of the valve d. 

The object aimed at in these improvements, besides the simplicity 
of construction, are, that a more effective presHiire is ohtiiined 
from the admission of the steam immediate on the opening of the 
eteamovalvea to the low<pressure cylinder, and, conseipiently, a 
more effective result is obtained Drawings are represented in the 
s}iecificati«m, showing the application uf Cornish or disc-valves 
adapteil to effect the lulmissiiiii of steam to the luw-prt^ure 
cylinder In a similar manner, and so as to obtain a similar bene- 
ficial result, as with the slide-vulves already described ; Imt, from 
the simplicity of the principle of the invention, it will be unne- 
cessary to give any description. In combination with these ft»re- 
going improveinenta, thev also specify an improved apparatus for 
what is tccbically termeif ’’blowing thnmgh** when an engine is to 
be starteil, the improvements being for the purpime of preventing 
the engine starting in the wrong direction. The improvement 
consists in arranging two pas.4Jigi*s from the blow'-through valve 
to the low-pressure cylinder, one of these pastutges being con- 
nected from the blow-through valve to the top of the low-pressure 
rylinder. and the other pas«ige from the blow-through valve to the 
hcittoin of the luw-presimre cylinder — the openings into these pus- 
sages being so regulated by a three-way cock or valve, that when 
the operution of blowing tlirough is performed, the steam enters 
simultaneously on each side of the piston in the iow-presaure 
c^'linder ; and that when the Miid valve is closed, any rommunira- 
tioo Wtween the passages will be entirely prevented. llaWng 
described the nature uf their invention, and in what manner the 
same may l»e carried into practical effect, they remark that they 
do nut claim the application of one valve-liox to high and low- 
preesure cylinders, out what thev claim as their invention is 
r ir»t, the peculiar arrangement of' the valves and openings as they 
are represented in the cuts and hereinliefure described in detail ; 
that is to tar, the adaptation and application of a reduced number 
of valves, of the ordiuarv' construction, to effect the iivcessary 
communications between the steam-chest, cylinders, and condenser; 
and the arrangement of ports or ofienings, whereby the steam is 
reduced as little as possible in passing from the high-pressure 
cylinder to the lovr-pressuru cylinder. Secondly, they claim the 
application of two high-pre«sure steam-rylindem to one low-pressure 
•team-cylinder, and in so arranging the ports or passages that the 
same number of valve-boxes and openings which serve for one 
high-pressure and one low-presHure steam-evlinder, will also be 
sufficient for two or more higli-pressure cvliiidcrs and one low- 
preeaure rylinder. They desire it to be understood that they do 
not confine themselves, in the application of the improvementa, 
exclusively to compound-cylinder en^nes with condensation, but 
also claim the application of tlieir improvements to compuund- 
csliodor engines without condensation, iia<«aing the steam from 
the •econd or low-pressure cylinder int^i tne atmosphere inateail of 
into the condenser. Thirdly, they claim the application of their 
improvements in the methods uf blowing through for the purpose 
of starting engines, as applicable to every des«'ription of double- 
actidg condensing engines, whether with compound cylinders or a 
single-cylinder engine. They also claim any ciimbination of the 
improvements herein specified, whereby similar objects may be ac- 
complished. 



CONSUMING S.MOKE. 

W1U.IAM Enwaan Kvan, of Wcstbourne-park-villas, Padding- 
ton, clerk, for Improvement* tn eon»umitig the rmoke and temtomit- 
ing the fuel of *tf*im^engine*» ftmevn'e*, and mtinu/tuiorie* generaitgf 
^iranted July 9ft, !Kt7; Enrolled January 9ft, IHiH. 

'Phis invention consists of a combination of mechanical means, 
to be applied to the furnaces ash-pits, flues, fire-doors, door-frames, 
and chimneys of s^am-enginea, bcdlers, coppers, stills, and pan# 
generally, for consuming the smoke and gas and lesaeuiug the 
expense of fuel. 

First, to regulate the draught of the chimneys, whatever may be 
their altitude, so that their area of cubical capacity shall not ex- 
ceed the conjoint areas of the furnace, — the space above the bridge 
and the fire-flue under the boiler, flee. Secondly, bv adjusting the 
admission of atmospheric air, at given fKiints, to afford the precise 
proportion of air needful to effect the perfect combustion of fuel, 
and its products of gas and smoke. 

Fig. ! is a longitudinal vertical section 
of a steam-boiler of rvliiidrical form, with 
its furnace, o, the ^urna4*e-d«»ors ; A, the 
plate ; r, the fire-bars ; d, the bridge ; 
c, the air-flue; ,/i the fire-flue under the 
iHiiler ; g^ the lateral or side fire-fluea. 

Fig. 9 is an enlargt*d view of the fur- 
nace-doors, which are in two heights ; 
the upper one has ventilators with 
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regulating slides to admit the air over the fuel (without lessening 
the temperature of the furnace 
which partly opening the door occa- 
sions), an«f is o}>encd to supply 
fuel; and when that is done, it is 
closed, and the lower (plain) dour 
is then opened to arrange the posi- 
tion of the fuel on the bars, e is 
the air-flue with ventilator to regu- 
late the air admitted. A, A, areth< 
ash-pit diHirs with their ventilators, 
by which the needful quantity of 
air is allowed to enter. There is a 
second air-flue marked A, which 
enters the wide flue into which the 
blase first passes from the boiler, aud this has likewise a ventilator 
marked /. 

In addition tn the hririxontal damper in tlie machinery to con- 
tract and regulate the draught, there is also a vertical damper 
fixed on one side of the chimney with a counterpoise weight, which 
damper is raised as occasion may require, to supply a volume uf 
air to the idiimney, and thereby lesson or stop the draught thctnigh 
the furnace at the time when 1‘uel is sujiplied and arranged on the 
bars. 

The air is to be admitted gradually as required. Thus — by the 
admiifsiun uf a moderate quantity through the ventilators of the 
ash-pit door;*, the fuel is ignited — by the supply of air through the 
ventilating tioles regulated by slides in the diHir-franie, alnne the 
doors, or in the upper door (a# the ease may be), combustion is af- 
forded to tlie gas and smoke while ariwiiig in tne body of the fur- 
nace, by the air supplied from the ventilator in the air-tube orflue 
which comiiiunicatcs to the hack uf the bridge, any gas and smoke 
which escapes from the furnace to the flue un^er the boiler, i# 
ignited. And again, by the ventilator in the second air-flue, 
myked A, entering the side flue at the end of the boiler, near the 
chimney, still further ignition is attained, and (he full completion 
uf the comhustiun is thus secured by the conjoint action uf the 
whole of these arrangements, which could not be effected by tlie 
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ftdmlision of a lar^^e volume of air with undue fordo at any of 
theae given pointii above eiiumcraled. 

The^ arrangement!* are aUo a)>plicable to boilem of marine 
»tvam>enginM. Thtiii, where the iMilera are set in brickwork, 
with due!* or dre-bed pacing under the boiler, and side flues sur- 
rounding the boiler, like those of stationary land-engines, the 
same method of applying the arrangements as before described 
will answer the purpose, and where the furnace and aah-pit are 
within the boiler, the ventiliitors are to be applied to the 
ash-pit doors, to the furnace door-frame and upper tloor, and to a 
metallic pipe to convey air t*i the buck of the bridge, and should 
there be a slide-flue, one also to that; the regtilating damper to 
the chimney and a vertical damper enclosed for safety in a case 
o|)tifi at the bottom to admit air. 

As some of the arrangements herein described arc old, or have 
Iteen in uae, such as the horizontal damper, the divided furnace- 
diwr, with apertures therein, and the admission of air at the back 
of the bridge, the natentee does not claim any one of these sepa- 
rately, but i'bkims their application combined with the following im- 
provements (that is to say) the vertical dam}>er marked rn, the open- 
ings in the door-frame, and slide* t*> cover them occasionally, the 
side air-flue, and ventilator Ar, anil that marked c, tiic ventilators in 
the ash-pit doors, and the tube for conveying the air t*> the back of 
the bridge, marked e, in the maimer sot forth, to pnMluce, by their 
regulated and united action, the etfei't of iimre complete combua- 
tion, by igniting the gas and sm ike, and thereby saving fuel to a 
considerable extent. 



CONDENSER FOR STEAM-ENGINES. 

CiiatsTlAN SciitKi.E, of Manchester, mechanician, fur ** Improve- 
nients in inirhinfry nr apparatun for coa>UnJiing s/cum.’'— Granted 
.May ^7 ; Enrolled November '.^7, lHi7. 

The new condenser consists of a 
cylinder A, one end of which is di- 
vided off, fumiing a aeparate chum- 
her It ; the two chamhers arc con- 
nected by a valve A in the partition n, 
and a tulic c, leads from near the 
bottom of the small chamber into the 
large one, proceeding along the upper 

f iart of the cylinder, and having Us 
ower surface pierced with holes. 
The cylinder ciintnins water, and on 
steam heing admitted from the engine, 
through tlie pipe e, into the large 
chamber A, it forces tlie water 
through the valve A in the partition into theHinull chamber ; but as 
soon as the steam bctrinsto c*»ndense, and the prewmre on the sur- 
face of the water is released, the compressi>d air in the small 
chamber forces the water up the conncctjng-tubc c, and which, flow- 
ing along, passes through the orifices/iii a shower, and completes 
the condensation, k is an elhow-pipe, in connection with the 
force-pump of the boiler, to carry off the condensed fluid ; it ig 
provided with a vertical tubular slide /, to he raised to any suitable 
elevation by a rod »i, to regulate the level of the condensed fluid, 
and steam space c. is a valve on the upjier part of the chamber, 




opening outwards to allow of the escape, at certain periods of the 
operation, of any steam or air contained in the chamber, p is a 
glass gnuge-1m)i, in communication with the chamber R, by means 
of a small pipe, which depends from the top of that chiuulier to 
atiout une-hfth of its deptn. This ball p is intended to show the 
diminution of the air in the chamber it, hv the rise of the fluid 
into it. r is a small pipe with a stop-cock, lur supplying air to the 
cliamhcr wheu requirca. third pipe 7 is connected with the 



chamber B, and is intended to furnish a freih supply of water 
from an ele%'ated cistero, iu order to compensate for the fluid lost 
by leakage. 

GAS BURNERS. 

Joiiv Hunt, of Birmiiigliam, hrass-founder, for ^IntprnvemenU 
in Mr combuition of oi/. mmpAinc, ati4 oOirr 9ttl*Hanrn» irAirA ar e 
or ftfiy be burned for the produrihn of light .” — (rranted July 3 , 1 H *7 ; 
Enrolled January 3, 18iH. 

This invention relates to the application of cans or discs, rntulo 
of perforated metal or wire gtuzi*, to the tops of the chimneys or 
glasses of gas, oil, or other lamps, as shown at fig. I. 

The gecond part of the inveution relates to the mamifactiier of 
argand btirnerg and the chimney-holders 
attached thereto. Fig. is a vertical 
section of a bunier and chimney-holder. 
In the ordinary method of making thorn, 
the several pieces are joined by solder- 
ing at the parts marked 0 , a ; but iIm? 
patentee projMises to cast in one piece 
either the outer cylinder A, and the bot- 
tom c, and rim J, of the gloss-holder, or 
the inner cylinder c, and the bottom and 
rim of the glass-holder; or, instead of 
casting, it can bo made the same by stamp- 
ing from sheet-metal. The completion 
of the burner by the addition of the 
inner or outer eylindor, as the case may 
bo, is effected by the ordinary process of 
soldering. 

RAILWAY BREAK. 

FaF.op.BicK (hiAPi.rv, of Bishop* Siortford, IlertfordshirA, tan- 
ner, for “ hnprnt^nvfntit t» wherU of rttilwig CflrrwTcs."— i»rante*l 
June ^9; Enrolled Doi'ernher ‘i9, IHtT. 

Th© improvements consist in applying to the tyres of railway 
wheels belts of hide, skin, or leiilher, in such a manner tliat thev 
will come in conUutt with tlie rails on which the wheels travef, 
whereby the driving-adieels of a lucumotivo engine will be enabled 
to take a firmer hold of the rail, and the wheels of the railway 
carriages will travel mure slowly and with less noise. 

Railwav WiiBKLs.— Patented Juno 2 H, 18*7, by M'. K. Nfwto.v, 
of Chancory-Iane, consisting of a peculiar method of casting the 
iron wheels for locomotive engine* and railway carriages, the 
object being to cool uniformly all parts of the casting at the same 
time, and thereby preventing fracturi>.* from irregular shrinking. 
From the time when wheels with a chilleit hub .-lud flange were first 
brought into use, the difHciiIty of casting them has been known, 
for the chill sets and cools the metal of the rim before the spokes 
or pactH connecting it with the huh, and tho!***, in cooling, shrink, 
and either break, or become so weak as to break on the least 
strain. To obviate this, the huh was for a long time made in sec- 
tions, to enable it to open and vield to the contraction of the 
sMkes, but this was attended wit)i a diminution of •‘treiigth, and 
the necessity of nutting on wrought-iron hisips or hands. The 
patentee avoids these objections, which is effeeleil by casting the 
whole wheel in a chill, and cooling all the parts at tlio same time, 
and without undue strain on any part. For rastiiig a wheel of 
this kind a circular metal mould i.s to he MmHtrucled in several 
pieces, as shown in the annexed engraving, which, when put toge- 




ther, will leave an internal rwess. or chamber, t*» receive the 
molten metal, corres|H*nding to the figure of the intended wheel 
when complete. A quantity «if molten metal heing poured into 
the mould, the cast wheel will he produced, the inner nice, llaiige, 
and outer periphery of the felloe Wing chilhHl and hardened liy 
the cold iiiet?il surfaces, against which the molten iron has come in 
Citntact. and by which means all parts of the casting, os it cools, 
will shrink uniformly, .and have no tendency to strain and crack, 
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nr »;rparate (»ne pitiiiun from another, a in the circular metal 
plate, and 6 a meul rin^, accuratel)' 6tted together ; c, a conical 
racial pluff forming a core, vith a feather d affixed, to form the re> 
c«Mit fur the key to fasten the wheel to the axle. 

SiLvtiaiNO SpEci’i.i'sn^ — Patented Auri»t3,lft47,byT.FLETcnKH, 
of Rirrainfrham. It C4m»iatii in coating glaai^ after It ia silvered with 
wetal. by the electrotype process, whereby the quicksilver is pro- 
uw'ted from injurv, and a stronger power of reflecting light given to 
the speculum. The silvered glass plate is lightly and carefully 
roAtod on the hack, or silvered side, with a varnisb composed of two 
ounces of shellac, half a pint of highly-rectified spirits of wine, and 
half an ounce of the best lamp-black; this varnish protects thequick- 
silver from damp, and from the acid used in the subsequent process. 
Before the varnish U quite hard, shake over it from a muslin luig, 
hnely-pulveriseil plumbago, hlark oxide of manganese, or any other 
metallic powder^or cover it with thin metal,sothat the whole surface 
will be covered with a perfect but thin coat of metal ; after which 
it is submitted to the electrotyping procci^ and by thia means a 
thin coating of copper, or other metal, will be precipitated over 
the entire back of the plate. 

Dibect AppucATtoN OS’ StkajI'Powbb to Muo^.-^Patented 
July lAi7, by j. Hastib, of Greenock. It consists in the 
application of direct action of steam-power to turn mills, by 
making the axis of the crank of the cn^ne serre also for the axis 
of the mill — whether the wime he vertical or horizontal. The 
shaft is provided with a fly-wheel, which receives an endless belt 
for driving &>ur-dre«sing machines, and on the shaA there is an 
eccentric for communicating motion to the slide valves. When 
two pairs of mill-stones are required to be worked by the same 
engine, it may be effected by causingthe piston-rod to pass through 
both ends of the cylinder, and connecting it at each end with tne 
shaAs of the upper mill-stones; and, in case it should be at any 
time desirable to work only one of the upper stones, the other may 
be diacomiected. 

W’^ALLERS PATENT COFFEE-POT. 

This invention conHists of a vessel divided into two equal parts 
by a dished partition A, w ilh the centre depressed and pierced by a 
hole ; around the edge ta attached a bent tube connected with a 
cock B, forming a passage through the strainer C, from the upper 
to the lower half of the vessel; the strainer ia finely perforated 




metal. Ascending from within a short space of the bottom of the 
lower rhnmWr to within nearly the top of the upper one, is a 
tube E, passing through the centre of the partition and perforated 
plate, and which tube is surmounted by a valve D. F is an ordi- 
nary spout communicating ouly with the lower division, and fitted 
with a ground stopper. 

The mode of using the apparatus is thia: the stopper being re- 
moved from the spout, the water ia poured into the upper hauf of 



the vessel, the tap ia then turned downwards to allow the water 
to run into the lower half ; when it has done running, the ground 
coffee is j»ut into the top division, the tap again turned horizontally, 
the ^t^>ppe^ re-inserted, and the veseel placed on the fire. W'hen 
the rattling of the valve, and escape of steam from under tlte lid 
have ctmtimied a few seconds, tlie coffee-pot is to be taken quite 
away from the fire and allowed to stand about two or tnree 
minutes ; the tap is then turned downwards, when the iufusitm 
will rapidly filter into the lower division, and be ready for use 
in a beautifully bright and boiling condition. 

The principle of this apparatus will be readily perceived. 
W ben it is placed on the fire, the water in the lower division is 
forced by the vretsure of steam up the central tul>e, liAing the 
valve, and nuioe to tall in a uniform stream, at a graduaup in- 
erttuting Uiufttrtitvrr, upt»n the coffee ; as scK»n as all the water alntve 
the inferior orifice of the central tube has been forced up, then 
tuily steam arises ; when the vessel is removed from the hre the 
valve falls into its seat, and prevents the re-entrance of air into the 
lower chamWr, alter its total expulsion thence by the steam ; 
during the period of infusion, the steam in the lower chaniber is 
allowed to condense, and thus a partial vacuum is produced, and 
preserved for any period, and rendered available for effecting rapid 
filtration whenever desired, by the employment of the tap. 

brum experience we can state that thia little apparatus is one of 
the most useful domestic nrtirles that can be had. It produces the 
most brilliant and fragrant coffee in three or four minutes. 
should observe that duriTig the process the vessel ia quite closed ; 
consequently, not the slightest quuntitv of the aroma of the coffee 
is dissipateu. 



ON THE FLOW OF WATER. 

O/ the Union and Dirieitn (if Jiutinivg ffatere^ trith the Latrt <tf 
their Im'vraet and Diminution. By BrnNABnixit ZrM>MiNi, della 
C’itta de Ravenna. — (Translated by E. C'niasY, Esq., in his Evi- 
dence lM*forc the Metropolitan Sanitary Cummissioners). 

I. A river which miites with another does not cause this latter 
to rise in pn»portion to the quantity <»f water which it brinpi, h» 
would he the rase supposing water to he considered as a solin, but 
only increases the height by as much as the greater or less velvK'ity 
ol the influent <ir recipient may |»ermit. (.)n the contrary, if a 
river in the middle of a canal he diminished by n certain quantity 
«»f water, it ought to be lowered proportionally to the velocity of 
the canal of derivation and the river from which the water b ab- 
stracted. and such an alteration ought to he perceived not only at 
the lower part at the iMiinl where the water b added or subtracted, 
but also in the upper. In which law, however, there is much ob- 
scurity ; w hat appears certain b, that both in the case of the union 
and of the separation that the surface continually adapts itself to 
the alteration in a regular progression, and altbough the imures- 
sion arising from such an anomaly dors not disturb tne whole levi'l 
of the river if it runs over a long course, it reduces the problem 
to find the point where the disturbed mixes and unites with the 
undisturiied surface after following the oscillation of the water, 
which point in geometric rigour ought to traverse the whole length 
to the source of the river, since it would describe a regular curve ; 
but the c<»urse of the water encounters so many impedimenU and 
obstructions, that these laws do nut reallv obtain. And in every 
river there is, in fact, a point beyond whiA the regurgitation do^ 
not take place. That, how ever, as much as possible, we shall treat 
of in another chapter, when speaking of the falls of rivers, of 
their highest rise and lowest levels. 

Fur the present it will be sufficient to seek the elevation or de- 
pression wiiicli will be produced in a river by the addition or sub- 
traction of a quantity of water. 

II. Suppose A B to be the height of a recipient previunt to the 
influx of another stream, let L>1 he its width in a given section, 
F G the height of tlie influent before the union. H I its width. 
Suppe^ng this latter introduced into the recipient, it ought to 
experience a certain rise. M'hat will that rise be ? bince tne ad- 
ditional water ought to conform to the width uf the section of the 
recipient, conceive the height F G of the influent altered to that 
of tne recipient A E, then the water of the one wUl have passed 
into the other, and since thia fresh water presses uiK>n the other, 
that of the recipient will he obliged to lower its surface, and front 
the point .\ will be brought down toC; likewise the point E will 

BM to D and E D SE A C, and consequently R D will be the entire 
eight of the recipient after the addition of the influent water. 
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CallinirABsrf, AE=x=rD. Pr. = 6. Hlzr 

o. L M = c. The veWity of the reelpient before rereivinif the 
influent u, Itn t'clocity >ifler hevin^ received it» but before it 
could exercise any pmwure and reduce it to euuilihrium ; that is 
the aame which it would have if the water of the influent ran in 
the width of the recipient = the velocity which the recipient 



has after the union and after the waters have equilibrated in 
their course = 7, and the velocity which the influent had in it» 
own level before the union ~r. Then since the two masses of 
water of the influent and recipient in a Kiven and equal time can 
pass separately In the level of the recipient, the^ ought to be able 
to pass together through the aforesaid recipient. Hence the 

equation efu + txzzyz and g = ^ ^ ^ flrsl general formula; 

now since equal mas.ica of a'.iter pass in equal times both through 
the influent separately and through the aforesaid influent when re- 
duced to the width of the recipient, we slmli have ct jr = a fr r, 

wbencea:=— — - andx= — iho second ircneral formula 
et eg ® 

expressing the whole height BD; wherefore AD, which is the 
whole increment produced by the influent above the first state of 

the recipient will be ~l~ r — cdg. 

eg 

III. Coroiiarif 1. — If the velocity bo a mean proportional to the 

height, we .hall h«v« ~ = »hich 

V » 

reduces itself to » = V {fO + ^ds V and AD = 

- in which ^ , as U ob- 

W CO ' 

tained by substituting in tbc formula cf = abr, the values of 
t and r, which are y j*, Vb, which value of x if substituted for 
that of f, will give the value of A D. 

IV. Corollary 8.~On the supposition of ('astelli and of Baratlieri, 
that the velocity will bo oa the height, we shall have x = 

d 4* ^ and AD=v'^dd-f- 

V. CoroWary 3.— And consequently if m = rf"* — - r = frx 7 = 
where m, n, o arc numbers which may be integers or fractions ex- 
pressing any power of the height by the velocity, we shall have the 

1 

general formula « = (d**+ ^ -f o X *, in w hich x 

lM>ing already eliminated, it only remains to sulwtitute the values 
of d, a, e, b, taking the alV resaid exuunenta as fixed, supposing sr d 
unknown, the aforesaid formula will give the general equation of 
the whole curve of the mrrement of the river by the addition of 
the other stream, the ab^cuiaa of which will be a, the ordinate d, or 

" " 1 

more generally making u=zd^, r^bp^ 7 = x/>, vre shall have 
f ■» p p-^m / a 

c* ^=cd^ -|-o6 f y and that » = 

( P*w « P* 

e d P «4* y and we shall bo able to determine the 
eP 

relation of a to d in the following manner 



Letd 



now d ^ = 6"* ; we shall have a ♦ 

(v + ^“ p ^ F X Construct the curve A E expressed 









by the equation d = 6* 

T ake B A = a 6 — , and from 

the point B dea<^ribe another curve, 
which has for its equation 
a * p 



.y + 



a b 



X 1» 




H A 1» 

shall have D E s d, C D = a, and ^he intercepted portion C £ will 
be the increment required. 

VI. SrJtiflutni 1. — In the simplest case of the velocity in propor- 
tion to the height, using the first formula of the preceding corollary, 

change thU into d d = a a — ^ the equation of the equilateral 
c 

hyt>erbola b A, of which as 
well the parameter 611 as the 

, 8 ft V 

auunelcr 6 ro ss 

\/C 

wherefore D B will be the 
height after the union of the 
water, and B A the height 
which the recipient will 
have on first receiving it. And bv the properties of the equilateral 
hvt>erhola, the square of B A ^ing equal to 
B' m X ft B, that ia, to the difference of the squares D U, U 6, we 

shall have analytically d dsaa— — whicli is the equation 

proposed ; whence appears the method of describing such a hyper- 
bola, m as to contain every ;>ossible case of incremcol arising from 
an addition of water. And calculating with the second formula 
the two paraliolaa of the preceding ctwollary, we sliull have 

ddefty, BAi=— and s » = 6 y ; and if for ft y we sub- 

ft ft a 

atitute its equivalent d d, we ahull have » xx:d d-1- 

equation which ia found and constructed above. 

VII. AVAo/iww 8.— If the velocity is as the root of the height, 

the equation resulting from the first formula of § \ will ascend 
to the sixth dimension of the unknown quantity, and the progre^ 
aion will be e* «•— 2 a* ft* cc 4" c* d‘ x“ — 6* d* 

■4 c* d* = 0, which does not transcend the limits of a cubic equa- 



tion ; but with the second formula 



i = ^ s - s X wo shall have 
p P ^ 



■e» = ^ y + ^ * X 6 1 sod supposing d^ s 6 y', A E w ill be the 

parabola expressing the aforesaid equation, and B C that of x* = 
^ y X ft, without otherwise embarrassing itself In the 

resolution of the aforecaid equation, already sufficient complic-ated. 

VIII. The converse proposition to § II. deduced from the for- 
mula there enunciated, which gives the height of a river from 
which a quantity of water is deducted, to find the section of a 
canal, such as shall discharge the same quantity of water, and 
whose height B D sliali descend to B A. The equation cqa = 
cdu4«ft*' i* then changed into a ft r = c 7 x^e d «, which 
solves the problem. Let it be required to diminish it by such a 
quantity of water as may have to the first, before the subtraction, 
the ratio of / top, whence we shall have the analog)' C7 * i cd a; ; p, 

( c f “p jn + 1 \ ^ 

-X-— xrf^ yim 

whence we deduce the height of the canal of deduction d = 
( ft"^ ImVl formula, which denotes the height which 

\ C 4 ””P X 

that river from which the water has been subtracted will have 
acquired after such deduction. 

If the water of a river be diminished by a given height aAcr the 
canal or derivation he opened, and the height of the effluent 6 is 
noted, required its breauth a. Let the first height before the de- 
duction be to the second, after the Utter has taken place, as e to/; 

hence » r d”« ;/whence » =-^*. Therefore by substituting this 

value in the general formula, since we have already r s ft*, 9 ~b 
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Nuw in the cam of hori* 



•ad u = rf"*, the e<)n»tion vill be reduced to the following; a = c 

e ♦ ♦ 1 ^ 1 _/<> 1 j "» ♦ I 

“ i :ri : « In which a and d are the unknown 

/9*-X 0 a+ I ’ 

quantities, and fc, the given quantities ; or else, if a certain 
breadth be given, and the height remains unknown, wc shall have 6 = 
I <#9+ !-./♦+ 1 1 

~iT/>Tl j" 

xontal, or nearly horisontal atreams, the canal of derivation being 
o|»ea, whose bottom regulates also the height of the water of the 
river ; that la to any, the portion which acta to produce the greater 
or leaser quantity which it deducts, the other remaining inactive 
in regard to lucb a canal of derivation, the formula will lie d s 

l\.—CoroUary 1 . In the second formula of the preceding para- 
graph lot m = n = 1 we change it to d = i X V-r— ^ — in which 

cl — e p 

if / = *000, p = 3500, numbers expressing the quantity of water 
which oasses through a given section of the river both before and 
after the subtraction of the water, 6 = 10 feet, asSOO feet, c =300 
feet, performing the proper operatitm, the logarithm of d = 
1*3343031 answering to ^li|jI31* * value of the first height be- 

fore the diminution will bew = — where d being known, oU 
VP 

the other quantities will be known also, and will he feet. 

X. — Corollary % Making m = n which is the caeo of Torri- 

celli, Miiriotti, and others, transmuting the aforesaid set'oiid for- 
mula into d = 6 *|/ »*“1 * = substituting the 

ce(l^p)>* Wpp 

proper quantities and placing the values of the quantities /,p, 6, o,c, 
as above, the logarithm of *r = ri8t(>65H, the number to which la 
which it apj»ear« that if the river be lowered by the 
water, diminished bv the effluent so that the first height shall 1)« 
to the second after the diminution as SSpVfp'j to the quantity 

which passes through a pven section below the point of diminu- 
tbn, before the water U subtracted, will be to the quantity which 
paste* through the ume section after the water is subtracted as 
10 to S3 in the first case, and the height in the secund case as 
to 

XI. CoroUary 3. Taking the third formula of the preceding 
paragraph, id which wc have sup{MiMed e,/, d, 6 , e given, making 
a, e, m = 1 , by the hypothesis of Castelli, let us seek the width of 

the canal of derivation. We shall have a — X 

// b b 

Suppose e : 9 : 8 , d = SO, 6 = 18, c = 3«0, the logarithm of a = 
l*99S9051, corresponding npproximatively to the number 98, of so 
many fwt will be the width of the canal of derivation, that the 
first height may he to the second, after the water is diminished, as 
9 to 8 ; but on the supposition that m, n, ^ = |, will be the formula 

changed to a = logarithm nearest 

to a will be 1 *8900935, whose nearest number, 78, will be the a idth 
required. 

XII. Corollary b. Using the general formula, a = 

c 7 

to obtain the residual height of n river, after a certain quantity of 
water has been subtracted, we aliall have d = Now 

by substituting for 7 , r, «, their respective values 6 *, d"* , we 



•hall have d = ^ 



- 9+ I . 



1\ 



r then ^ wlU be 



equal each to we shall have the equation. 



■d, = o. 

c* e* e* 



Or if, for greater simplicity, we reduce it to the following erpret- 

3sc.r*V6s \ fi’v'ao, 

- X ; and since .x= ■ • - 

abb / 



sion, d =: *V - 



we shall have d 



= ( 



e z* — 

t c 



* V' c c 



XIII. CoroOary 3.— Using the preceding formula, in which we 



have constructed two parabolas, according to what has there been 
laid down. 



p*m 9^p p-t-n p + m c*p 

cd p sssca p —06 p , and thence d p =z p 
/ ^*p abp*n\p 

-T 1 I 







we have, making the necessary substitution d^*”* = 

^ y p ) X Now let B C be the curve whose cqua- 

tion U 7* — ft*" Take B A = — p , and from the point 



A describe another curve A £, expressed by the equation d 7* s 
/ a 

1 y — p ) X D E = d, C B = a, and 

C £ the required difference of height. 

XIV. ScMitim 1. — We shall give some examples of the fall of 
the surface of rivers, produced by derivative canals, as they have 
been c.*UIed, and these examples will be taken from the Adige, 
which, us is known, affords many such, and on which 1 had cause, 
at various times, to make several observations for its general regu- 
lation. It was found 

1st. That the Bova della Badia, in flood time, measures 10.7.1 
Venetian feet, or 1338 lines, alM>ve the sill; a its breadth is 13^ 
feet, or 1800 Hues. The reduced height of the Adige, opposite it, 
at flood time, was 11.3.1, or 1831 lines, (icing 4<K^ feet wide, or 
37888 lines; now by a preceding rule, § VI., in which we supposed 

the velocity as the height, having .r — =7 369, and conse- 

a/ ® 

quenlly d = V ■*‘0 = '"^deh being subtracted from 

the height of the Adige before the diminution, there remain* 
33 lines, that U 1 inch 11 lines fur the re<pnred diminution. 

3nd. At the mouth or sluice of the Sabbadina we found that 
z=: 19.1. II, or 3739 lines* ft= 9.3.11, or 1331 linets; a = 37^ feet, 
or 3990 line* ; e = 328‘) Iwt, or 30340 lines, whence x zs 331 and 
= ^ (x e — ^^^=33703, which, deducted from 3739, the first 
height, gives 56 lines or 1 ^ inches. 




3rd. At the sluice of the New River, when it waa of wood, it 
was found that x = 10.8.1 = 1180 linee, 6 1.10.8 = 701 
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line#, a = €0 feet = S640 line#, r = Sift feet =: 45792 line#, ami x 
= 306, and d = 1441, giving 2| inche» for the diminution of the 
.Adige. 

4th. At the Beilina which ia the lowest of the derivatives 

with respect to the sen, it wnafouud that x =; 10.1I.ft= I5HO lines, 
fc=4.4.2 = 626 lines a r: 50 feet = 8640 lines, r =r 258 =37512 
lines. Whence x=301 and rf= V (*»-•*■•*■)= 1^31, which 
auhtrarted from 1580, leaves 29 Itnea for the diminution of the 
.Adige, that is 2 inches and 5 lines. 

5th. But at Castagnaro, which is the first and farthest from the 
sea of all, it waa found that «=: 14.2.10 =: 2050 lineis&=ll9l 
lines, a = 35064 lines, c = 95u4o lines ; dimensions taken above the 
two falls on each side of the Cunetta, which remains in the middle, 
the result of which calculated separately will he x = 250 lines and 
d = lhl6 linea, a sum which diminished by 2050 lines, leaves 234 
lines, or 1.7.6, for the diminution of the Adige at the Hood time, 
by reason of the diversion, which the two falls are able to pnKluce 
uti each side of the Cunetta. C’aJcuIating then the diminution of 
tins, wc have z = 2050 lines, b ~ 2127 lines, a s 3816 lines, c = 
B5U40 lines, as above, whence d = nearly 2(MX) lines, which, sub- 
tracted from 2050, leaves 50 lines, or 4 inches 2 lines, wherefore 
we have for the whole diminution of the Caatagnaro l.ll.H, or 
within 4 lines of 2 feet. 

XV. .ScAo/tum 2. The celebrated Abbate Guido Grand), matbe- 
matician of the Grand Duke of Tuscany, in bis treatise on the 
motion of water, professes “that if two horizontal rivers, LG, FG, 
movptl with a velocity, I G, G K, be united in one trunk, whose 
velocity and direction will be G H ; and, on the other hand, sup- 
piMiing the said trunk 11 G, has the veli»city H G, it ought, with 
the retrograde motion to divide itself into two hranclies, G L, G F, 
they will nut regain the velocity, I (i, K G, enual to the first, unless 
the angle, L G F, he a right angle," the which being difTereiit from 
what we have before eHtahli»hed, we are obliged to examine, 
according to our power, the foundation on which the aforesaid nro- 
positiiin rests. Grandi resolves the total velocity, G 11, which 
arises from the two, G K, G I, by means of the cunipleinent of the 
parellelogram with the two lines expressing the force, H E, G K, 
of which H £ is the perpendicular let fall on (r K produced ; but 
if conversely, says he, the trunk, H G, he resolved into branches, 
w!i(»se velocity shall not be the same as on entering the trunk, it 
may be greater or less, and will only be equal in the case when the 
angle, L(v F, U a right one. The direction of the velocity, ti H, 
resulting from the conjunction of the two laterals, G I, Ci K, is 
exactly w hat all staticians have laid down. To have a clear pro<»f : 
<m the line G II raise the pcrpetidiculars, K S, 1^, and the velocity, 
G K will l>e obtained, resulting actually from the two G8, SK, and 
the velocity G I, in the two others, G 9 1, of which K s, ^ I, 
nowise contribute to the progressive motion, but onlyGl, Gf, 
then G 4 -}- G ^ are equal to G H, as is more easy to demonstrate ; 
then each quantity denotes really the velocity with which the 
water in the trunk moves after receiving the influents and it is to 
be noted that the prevalence of one perpendicular K 9, above the 
other I ^ will only oblige the hranen to bend a little frtmi its 
course. Wherefore the illustrious author then considers the 
converse of the propodition, that is. when the trunk passes into 
the branches, to resolve the velocity, 11 ti, into two, H E, E(i, and 
aays. that in O F the water will run with the velocity G E, greater 
by the acute angle than G K. the which will be tnie, whatever Ifeiid 
and through whatever arrn,(t E, all the w ater of the trunk may flow, 
whilst H tf does not express all the velocity, the same quantity not 
going thrt)ugh G E, which did when G F was considered as an 
influent, it results that H G ought to resolve itself in another 
khape than that which is tlic case, that is, considering G^ hy the 
velocity G I, and G4 hy the » elocity G K, whence the original 
velocity, G K, (i I, in the two cainiU rt*spec1ively, will be precisely 
restored, now reputed as different br.vuches, G F, G L; whence the 
conversion of the influents into diffluents will not change the 
velocity ; in either ca»e it will he retained, provided it be nut 
changed by any cxternul cin'umstanre. 

XVI. Schotium 3 . — 1 think It would not be stipcrfluoiis to give 
an example of the increase of height which a river really acquires 
from the reception of another. We will suppose the velocity a 
mean proportional of the height^ using the preceding formula 
X {d' ^dx \/ d X j^). 'I he average depth of tliesection 
of the recijiient = 3962 lines s J, its breadth 115200 lines s c. 
The true section of the recipient is figured, in which A and B 
denote the profile of the hanks, C the iHittum, U E the surface of 
the water, P F the average depth ; the next figure is the section of 
the influent in which the shoal EH api>ears much more elevated 
than the bottom I and B M 8 the surface. The better to adapt it 
to practice and calculation, 1 shall divide the section Into several 



I jMirts, reducing them one hy one to the section of the recipient, 
t which then added together, gives the amount of increase. In the 




section of the influent, 1> K H I L N RT, D E denotes the right 
t»ank, R T V' the left, K H the Iwittom of the shoal at the toe of 
the right bank, LN K (he liottom on the left hank, and H 1 L the 
iHittoin of the influent. The portion B F K ipu^t be considered of 
the mean height 3.0.4, that is taking half K F hy reason of the 
triangle BFK or BAE, the base B F is II feet, or 1584 lines, 
wherefore performing the nece««ary openition, wo »<hall have z 
= 3963 lines, fmm which suhtracting .3962 lines, the average height 
of the section, there remains one line for the increase of that 
portion H F E. Likewise through the portion F G H E, 17 feet 
wide, and 6.0.9 feet high s 87.3 lines, we shall have z = 396H lines, 
from which subtracting 3962 lines, there remains 6 lines for the 
increase of the recipient iu height hy reason of the aforesaid ad- 




dition. G II I L M will have a mean height of 13.5.3 = 1935 
lines, and a width of 126 fect= 18144 lines, whence z= 4102 lines, 
and this third increment w ill be 1 1 inches 8 lines. M L N ( ) formed 
by the left lower shoal will have a mean heigiit of 1333 lines and 
100 feet 14448) lines, whence z will bo 4026 lines, and the height 
required hir the increase caused hy its addition 5i^ indies. The 
shoal ON8R is 26 feet = 3744 lines wide, and tlic mean depth 
S feet 6 inches 3 lines =: 5o7 lines, and x = 3966, giving 4 lines 
fiir the increaxe. Finally, the porti«in comprising the escapement 
of the hank may be considered 8 feel wide, and 1.9.1. Its reduced 
height nut giving any sensible increase, collecting together all the 
aforesaid measures, wc shall have the total increase of 1 h*ot 
5 inches 1 1 lines. 

XVII. Schotium 4.— According to what ia registered in the visi- 
tation of the Po and Reno made in 1693, hy Uardiiial d‘.\dda and 
Burberiiii, to calculate the increase produced iu the Pu by the 
mhhtion of the Reno, it will be uecesaarv only to use the preceding 
formula, as likewise to find the same effect at the general visitation 
of U20. '1‘uking the data of 1693 aforesaid, sup{K>sing the 
average height of the Po without the Reno at Lagoscuro 31 ft*et 
= 372 inches, the height of the Reno at the pass of Aunegati, 
that is 6 s: 9 feet = 108 inches; the width of the Reno there 1 h9 = 
a = 2261 inches; the width of the Po at Lagoscuro 760 feet = c 
= 9120 inebe*. where x = 3 feet 8 inches, d* = 51478848 ; 2 dx 
d X = .3yo6<MM) and .!■* = 74088 numbt'rs, wltich added together make 
55458936, wiiuse logarithm is 7*7439<)15, which divided bv 3. t« 
obtain the cube root, gives log. 2*5813005, the number to which is 
yiVsj i anti since the fraction answers to 4 lines •* sub- 

trcatM from .381.4, there remains 9 inches 4 lines for the iiicreaiie 
rci{uired according to the aforesaid supposition. 

X\ I II. iSVA'diam 5. — In a report presented hy Guglielmini at the 
time <*f the visitation, and which waa registered in the Acts of it, 
and printed in the Florence c«dlection, in which he calculates the 
rim? at » inches 9 p. only, but the difference between us arisea from 
his having taken the nearest numbers neglecting fractions. Eustace 
Miinfredi, in ansMcr to Giovanni (.Teva, Miys in repiv to the other 
iiropositioii, “ To say truly we shall And that the 9* inches found 
tiy eVva, is one inch more than what results from the former cal- 
culation of Gijglielniinj, and that hy a small error of a fraction," 
ike. [See Manfredi's notes to GugUelmini's book on the nature of 
riveiw.] 

XIX. Srhe/ium 8. — In all the above examples we have supposed 
for the calculation of the vebM*itv tliat it is either o direct or mean 
jiroportioual to the height of the water, and that so aa not to 
differ fn»m what has been laid down frequently by many renowned 
authors ; and also to give a nrcmf of the manner of employing the 
formula we have discovered, when greater precision is reijuired, 
the velocity must be found by an instrument (the hydraulic pen- 
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dulum), And the formitU u«e<l which we h^ve iriven In a preceding 
chapter. It ih poasihic that in "tome rn^ea we may not bo able to 
employ the rule# above referred to fur the velocity without making 
f^at errora ; tliua to aeek out the truth a« uiiequivorably ax pf»a- 
«ibte« in caxett of much importance it is well to calculate by many 
different inethods, ohxervimr the difference resulting from each to 
determine iifterwardx the most probuble. 



FRENCH RAILH'AYS AM) FRENCH REVOUTION9. 

At length the time has come when the French are awakened to 
the truth .'ihoiit their railway umiertakin^ic There were very few 
who with^toiMl the plan of pivertimeni interference; it was thoujsrht 
cfuite riffht that the sovernrnent should take charge of the rail- 
waya, and private enterprise wax crushed. We «iy rrushed, be- 
rauxe it had nut free play, ami because the concession system was 
a on thi>‘w» lines which were left in tlie hands of ?<hareholders. 

France U hehiml-hand with her railw.iys; private enterprise when 
most wanted is dead, and the finances have been upset by the 
w.'isteful manner t»f inakitiif the gtnermnent lines. .M. (larnier 
PairvS the new Minister of Finatire, snyx this plainly, and iMmes 
amun^ the causes of financial emharrasxment those great jobs, the 
tfo^ernment railway*, made for placemen ami not f«»r the country. 
Thus a burden is put upon France, which she will very much feel, 
for taxation is at all times burdensome to the people, hut always 
m«»st in their times of trreatest need. It was wronjf that railwaya 
should he made by loans and taxes ; but it wax still more uTiuitf, 
when the private enterprise 4if France was in its childhood, to take 
away from it the food, as it were, of gfrowili. France has always 
Wen bm'kward in such puhUc wi»rks, and when there was a fair 
chance of getting the French to lake sliares in railways, they »mglit 
to have been pnt forward instead of being kept back. It Has not 
been «o, and France is burdened with the government railways, 
and the springs of private undertakings are broken up and can do 
nothing, when France wants them most. 

If, however, the late government struck a great blow at joint- 
stock undertakings, the future government holds out no hope, for 
with the growth of socialist ideas, shareholders are frighteneil as 
til what may be their share in aiivthing they may undertake. The 
working-man comes in now, anJ asks for nis share in the newly- 
opened lines, and though it mav be small at first, it may be very 
much afterwards or it may he all. Kiiilway undertakings are not 
thos« where this plan can he best tried, for the clerks and work- 
men have no very great means of making the traffic greater ; for 
when a railway ia made, the hulk of the traffic Hows u|Hm it, and 
t hough it may W nursed, vet, ns we have said, the umierlmgs can do 
but little for it. The sKarefudder dues the most in making the 
line, and the working does not much want the care of othera. 

U'hat ni.'iy he the end t<i Eriglixh shareholders in French rail- 
ways we cannot undertJike to say, but whatever may befall — if in- 
deed all they hold now Nhould be lost, there will bi* no loss on the 
whole, l>ecau*e the sale of shares to the French in lHt.» ami IKIrt, 
will more than make giKnl whatever may he lost hereafter. On 
the first stake in French railways, the English made enough to make 
giMid their old stock, h) that what they h.ave left is only their gain. 
It m-ay be, that sri f.ar as some are l»o .ml up in Frendi shares, they 
may lie losers ; but mo«t of the holders, as we have said, have made 
themselves saf^e. If, tint, we take the income which has Iteen hail 
on the old stuck and put by. there must he more than enough to 
meet any loss, U'e wish the sharehtdders were as well off in 
Flanders but there the ruilw.xys are only half made, no income has 
)sP*en had from them, very feu shares have been wdd, and there is 
little hope of a sale to the Flemings or the French. Therefore, so 
far as French railways go, there is no rewm for the outcry that 
Euglish gidd has been wasted abroad. 

If there be no h»ss to the English in the end on French shares, 
the French themselves will lo«e, for there will be a withdrawal of 
that help which the English have given, ami which has made and 
worked the few French railways now open. At a time when the 
French government mu»t give up railway making, when French 
Kharehotders are borne down by heavy Iimsim and cannot make the 
railways themselves, the French cannot look abroad, fur the trust 
iffthe i'oretgn hiddcrxis broken. However right it might have been 
to give the workmen a share in the income of the (treat Northern 
Railway, and however needful it nmy have been, vet this step is 
the dee«l of the chairmaii atune, without one word from the share- 
holders whove income is handed over. .M. de Rothschild, in taking 
this step, has taken it in haste ; and it looks more like giving in tu 



fear, than making a fair and careful bargain between the share- 
holders and the workmen. No one can help seeing that fear of the 
(’ommunUt* wrought upon M. de Rothschild, for it was not enough 
to hold out the hope — tney would not trust to that, he luul tii gi^T 
at once all that they waiiteil. Every one will feel tint when they 
ask again, and ask more, it must be given ; the ('ominunists are t«» 
ask, and the shareliolderx to yield. If the stake the shareholder* 
have lately had be too much for them, *u that they now have m.xy 
be held to be tcH» much ; it is not left to the shareholders to my 
what is right— they have not even Ui make a bargain : the (*om*- 
munists have the might, and they have the right, and if they aay 
five in the hundred is too much, the slmreholders must give way. 
It (M very true that lately the income of the holders in stocks and 
savings banks has been raised, but this only lay* a heavier weight 
on France, and the dav mu*t soon come when these burdens will 
have to 1 k‘ lightened. ‘1 hen it will be said, holders in savings h.ink* 
take so much, stockholders take so much— railway «hitrehoideni 
must do the like. (Jn the-se grounds, the holders here will be 
frightenciL. and will take no share in any new railways, whatever 
the wants of France m.xy be. 

If the late government of France had upheld joint-stock under- 
t.akings, there would have been a better knowle«Ige of them, and 
the new government would have been more careful of meddling. 
'I'hey would have Itaiked to them as a help and a stay when so 
many in France are out of work, and they would have found in 
them the best way of milking the wealthy give fi>od ami work to 
the pimr. A tax, however mild on the whole, can never fit itself t<* 
the means of every one ; the goltlen mean w 11) be broken— on one 
the tux will fall lightly, another will sink under it. A joint-xtotJc 
share undertaking i« a free-will loan, or a tax made by a man him- 
self, knowing his means, and taxing himself to the utmost in the 
hope of gain hereafter. There U no fear of a man putting down 
too little, there is no fear of smuggliitg or shifting from under 
the yoke. A loan raised for railway works partakes of this in 
so far, that each gives as his means allow ; but the hope of gain 
is not so strong tu draw him on, while he is nut the master of 
bis own money, it is not laid out uinler hix own care, it wants 
the eye of the master. It is on these grounds, ns much ns any- 
thing, that we uphold joint-stock undertakings in Engiaiol; they 
bring to hear not only the money of the people, but their skill and 
powers of mind; and we Hliiill grieve whenever in this country 
joinl-stiwk undertakings shall he given over to the government, 
as Mr. .Morrison and !iU followers have been so earnest that they 
should he. M'hat the French did leit them on, hut we hope they 
are eoidcd by wh.it lias lately happened there; though we are not 
&o strong in our belief that the goveniment will leave off meddling 
while berths can be found for their many greedy hangers-oii. 

The turning out of Prance of the English workmen need not 
give us any iKirrow, though it will do F’raiice no good. It is neither 
m«»re iior less than self-slaughter by the French. Why did Eng- 
lish workmen go there? Not a* wanderers seeking a livelihooil, 
not like the Swias uud others who crowd lt> Paris, and earn bre ol 
which Frenclimen might earn; but they have lieen asked to g.» 
there— they have l>eeu sought. Eitglisli skill and English k«iow- 
ledge were w, anted for French railways. French power-looms, and 
French engine works. There were no Frenchmen to do the work, 
and KiigUshmen were brought over to teach them. So far from 
the English doing ns the Swiss — working under the French, taking 
away their livelihood, or shortening their earnings— the English 
have been always paid higher than the French, and have followed 
new calling:* in which no Frenclimen came in their way, while they 
have given help to the others by teaching them trades, which they 
did mil know before. The power-loojtis and other weaving and 
spinning works of the norih of France have been set up bv the 
hiiglish, and carried on hy English foremen ; and thus the French 
have been brought into the market against uti. The English fore- 
man in to he found all over Eur<»pe, not because lie is liked, but as 
they eaiinot do without him. 'Fliis not in France only, but in 
Flandi'rs, Iloll.xnd, Germany, Italy, and Spain. 

'I'hc withdrawal of EnglUh masters and English workmen from 
France is a blow struck at France, and not at us. Instead of 
Frenchmen fighting us with English wemmiis, they must take to 
their own, and be lieaten as they were heUire. 'Ve do not believe 
that tliis swurm of Euglislimen ’abroitd did us the lea*tg>Hid. They 
moxtly laid out in France wlmt they made there— they seldom 
brought anything hack; niid if we hud itot to keep the few tliousands 
who lived there, still we must have lost hy the EugUdimen put out 
of work at home, who if they hml to deal with the French only 
would have beaten them, for after all the English are far Udler in 
all the higher a-ork. M'e shall have ao mniiv men brought home, 
and we shall iiavc to keep them: it will fie most likely by our 
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taking trftde from the French, perhaps by sending goods into 
France itMlf. 

The French have a jrreat fear of our trade, they believe that we 
sway the world by our trade, and they wish to wrest it from u*— 
ihev bfcin the »trup*rle by throwing aside their best weapons. To 
be jn*e{il in trade, France ahrmld draw monev and skill from the 
whole world ; it should have chosen and picked men, whether from 
France or abr«>nd. It should be the star to which men of mind 
and skill should look, as shining with the best hope of reward. The 
hlovr dealt at the Englisli strikes elsewhere. It is not only the 
Englishman who is forbidden to take his stock, his knowledge, and 
his skill to France, but It is every man who is willino; and ready to 
do so. The Italian, the Spaniard, the German is forbidden, and 
aimt out as much as the Englishman, France is shut against the 
world as much as China wag, — there is no field for any but French- 
men. 

W e wish we could epeak more hopefully, that we could cast a 
brighter b>ok on France, but we feel w e cannot with truth speak 
otherwise than we have. We believe w'c have spoken fairly, while 
we are sure that England, however it may wian that it bad been 
otherwise, is the least harmed by the breach which haa thus been 
made in the ties of fellowship which so lately knit the two 
together. 



HEALTH OF TOWNS HILL' 

The promised hill f«»r securing the health of towns is again befo^ 
the legislature; and we hope with some pr*<spe<‘ts of surcews. 1*o 
thegeneral principles of the mca^iure w e are most favourable, because 
we have long hdanired to obtain an amendment of the very serious 
evils which so much affect the public health. At the same time, 
there are many clauses whicit require great and grave considera- 
tion before thev l>ecome law ; and in making «»me remarks upon 
them, we do so’ without any h«>*tility to the bill generully. 

In clause H, fifty houselmlders liave the power of putting the 
act in moti«»n. In large town®, such a numf>er gives tne iM»wer to 
an insignifir-iint mliuiritr; and in wnall towns, fifty may be found 
t(H* nmny. There ought either to he a pr<»p<jrtional number, ac- 
cordiitg to the popnlatiiui of the town. 

Although the eighth clause s)»eakH of existing local hoarda, wo do 
not find any provision for tlieir obolitUm; and we therefore expect 
that great ’cotifusion will arise between the new local boards of 
lieaUn and the old local boards, for paving, cleansing, highwaya, 
•ewers, and for t*tlu*r purpoaes. tJreat confusion must likew ise 
arise from the election of new officers, who will be brought in con- 
flict with the present clerks and «urve)’or>«. 

The ijualification of eU*ctcd members of local boards secmn loo 
high A»r small towns. The number of inhabit.ints rated at thirty 
pounds a year is so small as to restrict the choice of the electors. 

M'e think the provision for contour lines in clause S7, is ust*fnl ; 
but if tlio lines are taken at every ten feel elevation, it will be 
quite enough. 

By clautie 29, the luiard of health will have the power of carrv- 
ing a sewer or drain “ thnmgh <rr Miidrr any land* tfhntt^tevrr" Surely 
this will never l>e allowed to pass; this power will enable any 
sewer to be carried across n garden, pleasure-ground, or park, 
without any notice or compensation. 

Clause ,*15 reuuires that notice of building a house shall be 
given to the UknJ hoard of health fourt«H>n days, and that works 
shall not be begun without leave of the board. Seven days seems 
to us quite lime enough, and the works should proceed unless the 
board can show gome objection to them. 

It appears very unlikely that clause 42 will be found prac- 
ticable. It provides for engine and factory chimnies consuming 
their own Htiioke. 

Clause 49, although aimed at great evils, is very object ioriable ; 
and however effective it may be in checking tramp-houses, it will 
not touch the evils of ov eremwded Irish lodging-houses. It makes 
all hout»es, other than ]niblic-hou#cs, liable to registiT’ and insjiection, 
where pem»)n« are bwlged for a single night or less tiuui a week. 
Ualesw s<*me exception he made for Bright^m, Margate, Gravesend, 
and other watering places, the inconvenience amt annoyance will 
be great; ns bouse holders arc glad to accommodate visitors who 
run down by steamboat or rail on the Sunday, and return on the 
Monday. 

The clause 54, giving control to the commissioners for regulat- 
ing the levels and pltiiis of new streets, is arbitrary in its inter- 
ference with private propertv, while six weeks Is verv' much too 
long for any inquiry to be ma^e by a local board or its officers. 



In the next clause, SO feet is too wide for a mews; 94 feet is 
an^de. 

'The clause 5B. fi»r enabling local boards to set up waterworks, 
however necessary’ in it-self, is likely to do evil by throwing impe- 
dimeulK in the way of private enterprise, for the existence of »nv 
company to be set up is precarious and dependent on the local 
board. 

After nil that has been said nbont graveyards in towns, it I* 
a pitv to see the ftmntcnance given to this iiluise by clause 67, 
whicli allows of graves being made with only thirty inches of lodl 
over the n»ffins,— a shameful and fearful nuisance. 

The clause 78 U inconsistent with the general tenour of the act, 
for after making it ctmipulsory on each house to have the water 
laid on, the measure of cutting it off for non-payment of rates, U 
one not favourable to the public health. 



R£ VIEWS. 

Tht Theory and Pracfict of Ship HuUding. By Tiiowax Wntre, 
jun. London: Johnstone, 1B4H. Hvo. pp. lul, with volume of 
folio plates. 

The science of ship building appears to ua one of those in which 
the precise application of mathematics is not to be attempted ; 
but of which, nevertheless, tfie leading principles should be iMMieU 
on the thiMiretical laws of iiiecliauics. For ship building, ma- 
thematical formulie can do nothing — mathematical principles 
everything. The former CJUmot take account of the thousand and 
one practical requisites of a good ship— the latter leave suflficieiit 
margin f«»r the attainment of the netslful qualificatiuuB ; the 
former impose laws which are not always Just, and even where 
they are just, are too minute and restrictive ; but the latter estab- 
lish* a more liberal and lenient cmle— one more easy to be obeyed 
and more deserving of obedience, lii choosing l^etween a M*ien- 
tific principle and un analytical formula, the ship builder chooses 
between a friend and a master. 

There is, however, u great difference between general principle* 
and woMC principles. It is the I.-itter which are now almost ex- 
clusively onser^ed in the public dockyards. Grave official per- 
wmages have a great h<»m*r of matters whch they themselves do 
not understand, and cons<NpientIy the range of their antipathies iw 
very comprehensive. It includes science. It is no great scandal 
to assert that in the government dockyards, the most profound 
science is not so useful a personal commodity as kinship to one of 
the Lords of the Admiralty. Let a man prove by rigorous scien- 
tific demonstration, that some established rule of ship building 
is eMMMitiuUy erroiieous-^md will be be rewarded for his pains } 
tUil! he he thanked ft»r making un advance in science.^ \\ ill the 
obligation under which he has laid Miciety to him, be discharged t 
Quite the contrar)’. 'I‘he chances are, that he will be fmwned down 
as A visionary, or rebuked for pretending to know more than hi* 
betters. In tlie eyes of men in office, to be set right is to suffer 
ie»e-maje*tr, 

I'iiere is one chance, however, that a scientific discovery may be 
useful, if not to the discoverer, nt le.’ist to the public ; — Mime one 
who dines occasionally at the Admiralty, may think it worth wMle 
to appropriate it. 

Our respect for government science, for the researches of royal 
commissions, the iiiathem.nlics of blue-ltooks, and the investigations 
<if official inspectors, is extremely limited. In matters of experi- 
mental ]>hiloso|)hy, we should lay it down as a general rule, that 
flic persons least likely to find out the truth are— the properly 
ronstituted authorities.** tVhat a sati.sfartory affair the Gauge 
C'ominiMtion turned out! How well Hir 4V'iIIlani i^ymonds’ oliius 
sail ! \Vith w hat universal and uiihcaitating deference did the 
ratlwray engineers receive the reports of Sir <. harles Parley ! And 
to go still further back, how admirably the Irish Railway Com- 
misbioners exccute<l their task! of which the most favourahie 
thing that can lie said is — that their report Muited the characte r 
of the rtiufitr)’ affected by it. 'l*he blunders of admcasurcnient in 
the plans and sections were not murk more egregious tiian some 
which have Ivecn detected by the Ji>tanding t>rdor* committees: 
and .Mr. Barlow’s invebtigutions of the effect of gradients are not 
very much wor^t than a mathematical student would write in bi« 
first year. 

It oeems to us quite clear, that for the future advancement of 
the practic.al sciences we must trui*t entirely, or almost entirely, 

. to private efforts. At rare intervuls, indeed a cummiHaiuii wUI be 
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<x>mpet«nt for the ncientific inveftti|r*tion as&i^ed to it : it U rea- 
«oaa1}le« for iiuitAnce, to expect much benefit from commiiuiionere 
•rlerteH aa those appointed to consider the use of caaUiron irirdera 
on raliwayts have l^n. But uii the whole, these cams must be 
looked upon as exceptions and happy acridenta. In naval matters 
the inefficiency of official philoMjphy is especially deplorable, be- 
cause of the enormous expense which it entails upon the nation. 
After all the visits of the ^irda of the Admiralty to Portsmouth 
— after all the parliamentary returns and [wrliamentary debates — 
after all the enormous cost of ships built on new mcKlels, to be sub- 
sequently remodelled and patched as the prevailing caprice dic- 
tateil — after all tlie exploits of experimental squadrons — we have 
come to tiie ver}' ^rutilyino: conclusion that our most weatiiorly 
vessels were taken from the French in the late war. t), for an 
Ertfir Pv/ffttxfiniquf in En^tland ! 

The author f»f the work before us professes no more than ** to 
g|ive some plain directions for actual building, ** ami to put the 
reatler in poswession of just so much information as is re(|iiisite for 
carryiuK him to lur^r and more scientific works on the subjert.” 
But the prevent treatise, though it does not aim at extreme pn>> 
fundity, has the ^eater merit of expreKsin^ in simple terms wmie 
ver)’ important views respecting; the application of nydrostatirs to 
the theor)' of ship buildini;. The of a vessel is pnqierly in- 

sisted upon, as a perfectly indi8}H‘iisable requisite— one without which 
all other merits are valueless. The form of a vesael may enable her 
to sail fawt. but if, at the same time her pitchin|f and rolUu|; 
motion be excessive, the practical utility of the vessel is proportion- 
ably letMeneil, her security endan^reil, and her durability 
diminished by the constant strains to w'hich idie is subject. Sir 
U'illiam Symonds’ vessels are, our author remarks, liable to these 
l^rave <»bjections. In his v essels, the rake of the stem is some- 
times XI great, that the stem is inclined to the keel at an angle 
of thirty degrees. By thus cutting awny, so to speak, a large |K>r- 
tion of the fore body, it is clear that when the vessel pitches ahead, 
there is less immersion or siistainiiig power to bring her up again, 
than there would be if the stem were mure upright. He com- 
mittesl a similar error with respect to the lateral rolling. The 
lateral stahility, of course, depenas in a great measure on breadth 
of beam ; but the general form of section amidships must be duly 
propttrtioned in reference to it. ** Herc,“ says our author, ** w’e 
consjeler, is u> be found the great defect in the surveyor's midship 
wrclioit ; it Js comparativeh' straight from the keel to the water- 
line; and. as such, is manifestly deficient in Ivraring, until its ex- 
treme immeixiun t.'ikes place, w hich is sudden almost to a jerk : 
whereas a rounder line would prevent the great degree of lateral 
inclination, and wliat must take place would be much more ea«y. 
The advantage of this, in rumfort upon the deck, efficiency at the 
guns, wear and tear of the rigging, and indeed, the safety and com- 
fort of the whole, must be apparent.” 

The cimditions of stability, either laterally or luiigitudiiially, are 
not after all so very difficult to as4*ertain. 'fhe problem is prac- 
tically a hydrnstatical. not a hydro- dynamical one, and therefore 
much easier than that of determining' the forms bt'st adapted for 
speed. If na\*y suneyorw had only a moderate M'quaiiitance with 
the |iropertle« of the .Metai kntbk — if their appointments de- 
pende«l rather on their knowledge of hydrostatics, than on their 
government influence, or aristocratioal comiei^tions. we should 
have tri pay for much fewer of iIiimm* great wimmIch coffins which 
now disgrace our nan*. .\s far as we may judge from Sir IVilliam 
f^)'monds ' actual {lerfurinances, he cither does not know the mean- 
ing of the word “ metacentre,'* or he cannot have studied its pro- 
r^rties. He may ^MMsibly have an idea that they have some iii- 
ftuencr uit the stability of a vessel — Imt he rortiiinly cannot know 
that they are, not merely important, but all-im|mrtant — that in the 
question of stabilit\, the properties of the inetneentre constitute 
the question, the whole question, and nothing hut the question. 

Mr. White’s practical directions we will nut venture to criticise 
H length. The accuracy of his general views, however, and his 
tong experience in his pixifesaion, seem just grounds of dependence 
<•« nik authority in matters of detail, 'fhe folio plates are care- 
fully drawn and admirably executed : and the desciiptiims which 
wrompaiiy them are very minute, and appear well suited to the 
purposes of the ship builder. The wora cmicludes with an ac- 
count of the methoas now in use for measuring tonnage, and with 
remarks on the conmlexity and inefficiency of the new method e»- 
uMished by law. We conclude with the following brief extracts, 
the Hrst sriecte<l for its scientific im|K>rtance, the second for its 
curiirsity 

** The form o{ body l>e«t adapted for Hearn veaaelt, ii a prinury coaai- 
iLration. It will be fouod that moat of the principtea which conatitote a 
»atUB| thip, will aho apply to t iteamer. We hare repeeted ioatiacea. 



Id which firti-cltM tleem abipi that hare aflerwardi peeved of niperior cha- 
racter, have gone aa fut, uader jury rig, aod with aot laore thao half the 
monentuia of eaavaa idloUcd to Miliag abipe of equal toaoafe, aa they 
have aubecqucatly goae ander the foil power of the eagioet. Maay 
valoable iafereocee may be drawo from tbia fact ; and we unheallatingly 
bring to oar aid, la building ateam abipe, tbe whole experience of tbe pre- 
feaiioo, to a much greater extent than wm at 8rtt adopted. Experience 
abowa that tha long bow aod clean run are indiapenaable } for. whatever 
may be the lawa of fluida, the great apeed of river boata tbua built, the la- 
create obtained by leogibening to many of the earlier formation, and tbe 
increased acuteoeas of each aucceediog claai, aiDOunt to a demonatration oo 
tbia point." 

*^Tbe ark in Scripture waa of tbeae proporlioai, oamely, six lionca the 
breadth for the length, and ooe-tenth the length for the depth. Other pro- 
portiooa may io particular circumsUncca promote speed ; bat for atability 
and security at tea, the proportions of the ark, destined aa abe waa to ea* 
dure the greatest comrootioo of waters the world baa ever knovm. arc. 
we fearlrasly assert, infallible, linee the experieoce of four Ihouund years 
lita only conArmed themj a collateral eridenc*', at least, of the truth of 
the Scriplare narrative. The ark was twice as long, and twice as wide and 
deep, as tba Weai-lndia mail ateamers, and consequently would mike eight 
of tlvem, considered as regular Agures." 



1 An HiMtarieal, Practicai^ ami Thforriicnl Account of the Brcakwitcr 
i in Plymouth Sound. By Sir John Rk.vxik, F.R.S., F.S.A., F.G.8., 

[ President of the Institution of Civil Engineenr. London; Bohn 
1 and M'eale, 1H4H. 

Sir John Rennie could not have more worthily devoted himself 
I than to the commemoration ttf the great work of his father, the 
I Plymtouth Breakwater, and he could nut have erected a monument 
more munificent than the volume now before u», — one which while 
it records the merits of his father, and give* proof of his own en- 
' lightened spirit, will be of value to the engineering profession fur 
many generatiuna. M*eU may we describe it as a monument mun> 

I lasting than hra.sK, while it bears a more nuble inscription than was 
ever sculptured un marble. Of8ir John Rennie's works we will 
' not speak, for others can put forward a claim to the proiluctioii oi 
works of e<|ual magnitude and merit, but we cannot refrain from 
! saying that this hcHik is another public service rendered to tbe 
I engineering profession. As President of the Institution of (,'ivil 
' Engineers, Sir John has upheld the social rank of the profession, 
ami has maintained its public hiwpitality ; by the contribution liefore 
us. he has shown his earnestness in the cause of prufessioiial litera- 
ture. These are to our mind merits in addition to the material 
monuments of his skill, ami speak powerfully of his enlarged amt 
liberal mind, and of his public am! disinterested spirit. They 
show that his heart and soul arc engaged in the career be puraues, 
and are a guarantee of his professional independence and integrity. 

M'e speak warmly, because it is rarelv we have the opportunity 
i of speaking of a book from the hands of* one of the higher memliers 
of the proiession, and therefore it coine>i more welcome to ua. It 
is true there are excuses for the silence of those members, and Sir 
John has himself ven* well explained them, hut that dues not ex- 
' empt us from our <luties towards him, who stands a brilliant exam- 
)de of Buccessful exertion. Sir John lleiirrie's w«»rds merit atten- 
tion, for they must he the exculpation of our engineeni in the eyas 
of Europe. He says — 

Continental engineers have generally more time than KrigUah 
engineers for w riting and reflection. The former, confined for the 
most part to a single work at one time, have leisure to study and 
reflect upon every operation c<mnei'ted with it, and to deduce 
general law's from them which may he applicable in similar circum- 
stances. 'Fbeir sphere of action uevertnclem is limited, compared 
with that of English engineers, and they have not the same fncili- 
, ties of acquiring that readiness of application, that versatility of 
inventing remedies to meet every case which occurs in practice, 
and whicli alone can be derived from extensive and neatly-varied 
I experience in all kinds of works, such as falls to the lot of English 
I engineers. This riefev't is iiei*essarily inherent in the continental 
^stem, notwithstanding the numerous able engineers we find there. 
*The whole of the works. a» well as the engineers, being in the 
employ and under the control of the government, their enerpea 
are impelled, their talents are fetterciC and they are deprivedf of 
that strongest of nil inducements to exertion, vix., competition, 
which has l>een prinluctive of *m» much benefit in this country. 
Here, as regards engineering, everything has been free and un- 
trammelled; thus every member of tbe pruieMion has been at liberty 
to study and follow out that course which appeared to him beet 
calculated to acquire public favour, and secure his own interest ; 
and the public, on the other hand, has never found any deficiencr 
of talent to carry out any work as often as the emergency required. 
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Tbe (Tovernment also have eqtialJf profited by this system, for they 
caa always enter the market u|>on the same terms, and obtain any 
defrree or talent they may require without the necessity of training 
n corpti of civil engineers of their own, which, for the reasons above 
stated, would be found very difficult, and perhaps not without en* 
tailing the expense of numerous failures, which is the more unne> 
ceseary, as they can obtain the experience ready-made without any 
such Orifice. Nearly all the irruat works and improvements in 
the public establishmenU have hitherto been obtained in this man- 
ner ; of which the Breakwater and many others may be termed 
excellent examples, and by pursuing the same system, the same 
beneficial results will continue to be produced. On the continent 
the superiority of our free system of competition is in many case* 
much admired, and will probably be introduced s’here circum- 
stances render it practicanle ; and English engineem are highly 
esteemed and much employed (tn the continent.*' 

This is spoken fairly, and Sir John takes care that he nhall not 
be understcMHl as spewing invidiously, or as depreciating the con- 
tinental engineers. He nays — 

In saving thus much, 1 wish to he distinctly umlerstiMM), t)iati 
should be extremelv sorr\* to be considered as undervaluing in the 
smallest degree the numerous able engineers in every dep.'irtment 
on the continent, or the magnificent work* which have l»een con- 
structed hy them, or the excellent Iwioks they have written, whicli 
have beeii prcHluctive of mi much benefit to the profession of civil 
engineering.- \ 

In these scnlimentH we fully concur; we honour our continental i 
brethren, but we demand fur them as for ourstdvos the bcuefiU of 
what we lielieve t4i be a better system — that of the competition of , 
civil engineers. W'e tulvocate fur their interests a wider field of { 
exertion, and emaiu ipalioii fruju the thraldom of the government j 
bureaucracy, protection for men of ability, aud no false enouurage- 1 
ment fur men of uu ability. j 

in expressing himself thus boldlv, bir John Keiiuie has done ' 
very great service to the profesaion Ky vindicating it from tlie in- i 
jurious ami insidious designs of tlie government here, who are j 
always seeking to establish militan* engineers in capacities for i 
which they are utterly tinsuited. wiwi otlier mpmVws of the i 

pisifetwiou of 6(|ua] reputatiuii would display the *ame dignity of I 
feeling and disinterehteilnes*, by publicly expressing their unfavour- ' 
able opinion of the government assistance, hu)»e the fear of i 

losing M>nie small amount of government patronage does uot keep 
tliem back from doing whut John Rennie haw ujihe*iUiliiigly : 
expressed. 

\Ve wisii too they would imitate him in the production of books. ! 
such as his. At any rate, their pecuniar)’ means enable them to i 
imitute him iu the lavish outlay he has made on draw ing* and un- : 
gravings. They have the drawings in tlieiruwn offices ami if they | 
merely put them in the bands of the engravers, without unv text, 
the plate* will prove of value to professional students, havu | 
seen wi niHtiy examples of liberality among the profesaiun, Uiat we i 
hope it will he ei|Uiiily displayoil in contrihuLtotiN to engineering ! 
literature. Money muy is retiuireii, their time is uot resjuired; t 
and thiiugh they can plead tliuv have so little of the latter, they { 
have Iieen well enough rowardeH to deprive them of sucli a pica in 
tlie expenditure of money. i 

M’e have lieeii apt to adduce us a merit in professional works i 
that they were profusely illustrated, and we believe our remiers I 
will agree with uw, for such hooks are thereby of a mure practical 
nature. In this respect, Sir John Keunie'H volume h.*n« few to sur- 
paM It; and it i» umlouhtodly one of those grunt works, w hich must 
at once take its place in the standard library of engineering. No 
expense has been spared, we may say no care has been sparetl, to ' 
make that pi»rtiori of the work cunqilete w hich speaks to the eye, 
llliislraliug the words of Horace — 

**Sr)Cniu«irrtlsnl4Wmli>M fwrtium 
QtiAiB quw tuiil oiaUt tutjtkU Sdilitiui** 

The ere of the practical man aei»e* at once the construction and 
proportion* in a drawing, wldle the most copious description fails 
to convrv an imprewaion so complete. Agam, it ie more easy for 
those who wish to cojiy a good example to do ho from a drawing 
than from a description, and when we consider that a work of this 
kind i» to lie a text-book for hundreds of eiigineerH, it appeara 
moat desirable that it should be, as it Is, really and truly useful. 

On leaving the presitlential chair, i^iir Jtdin Ueimie ha« not 
tireil from the public service. He never could retire intoobM-urity, 
but he could well have claimed exemption from further cunlrilm- 
tion. That ho ha« «»mpli*tcsl this mugiiificenl work gives him an 
additional title to future fame, an it does to the gratitude of his 
contemporaries for his maintenance of the dignity of their pro- 
feasion. 



Tht Young Survtyer't Proafior. By Joair Rnp, 

Parts 1. and II. 

Tlie object of tbU work is to explain the preflont system of 
measuring and estimating builders' work ; — ^for this purpose thd 
author has given tbe plans of a first-rate building, and explains 
how the measurements are taken, commencing with the di^;er, 
and ^ing on with the bricklayer and carpenter. The dimensKuis 
are all given in detail as taken off in estimating, and are accom- 

f ianied with a specification of each trade. Mr. Reid appears to 
lave adopted the practice of the most experienced surveyors, and 
has produced a work which is likely to be of great benem to the 
impii, in ustuting him in his professional pursuits. In saying this, 
we must caution him not to imagine that he can obtain a sound 
practical knowledge of the duties of n surveyor or architect, from 
merely reading or studying this work, or any other book or 
lecture : it can only be attained by accompanying an experienced 
surveyor in measuring or making an estimate of the building itself. 



raOCBEDXlfOS or BGIMTIFIO 800SSTXU. 

INSTITUTION OF CIVIL ENGINEERS. 

Yei. 22. — Joshua Ftaui, Eiq., Presldeot, in the Chair. 

The paper read wu b) Mr. A. Mitcrbu., of BelfMt, Assoc. Inst. CAl., 
On Subrnarmt Foumdetions ; parUetUarig iht Scmo^pils smd Maorings,** 
Considering that tbe entire subject of tbe various sorts of piUsg, of solid 
stone foundations, of cofifenlams. of masses of concrete, snd the numerous 
modes sdopted by iogenioos men for overcoming local dincullics, would 
occupy too nucli Ume, and scarcely possess novelty, the author restrioted 
himself almost entirely to the daseiiption of the works eueuted by him with 
tbe serew.pile, as that bad been chiefly employed for supporting structures 
on loose sand or mud banks, wholly or partially covered by the ire, whoa it 
bad been previously considered very hamdous, if not unpractioeble, to met 
any iwimanent edifice; and in bis narrative, he serupulonsly avoided all 
comparison with other modes of proceefUng, even when they had the aanse 
object. Tbe origin of tbe serew.pile was the screw. mooring, which was do- 
aigned for the purpose of obtaining, for an especlsl purpose, a greater bold- 
ing power than was possessed by either the ordinary pile or any of tbe osoal 
mooritig-aocbors or blocks, of however large dimeniiont. It was prored by 
experiment, that if a screw, with a broad spiral flange, were fixed upon a 
spindle, and forcibly propelled by rotary motion to a certun depth into the 
ground, an enormous force would be required to extract It by direct teoaion; 
and thst the power employed muii be sufficient to drag up a mass of earth 
of the form of tbe frnstrnm of a cone reversed — the base being at the snrfaee 
of the ground, and tbe section of the apex being equal to tbe diameter of 
the screw. The extent of the resisting mass must, of course, depend upon 
the natural tenacity of the soil. Even in this reasoning, it must be evident 
that a vertical foree was calculated upon ; bat as, praoUoally, that seldom if 
ever occurred, the angle of tension end the carve of the buoy-cable again 
gave the moorings greater power. This was found to be correct in praetiee, 
and the appUcetion of the moorings became very extensive. An arraafe- 
ment was made with the port of Newcaatl 0 .on-Tyne, by which, for tbe aom 
of 2,u00A, the right of fixing these tnoorioga in the Tyne was given; and 
Mr. Brookes, the engiueer, showed tliat last year, whilst in the neighbooriag 
port, damage was done to tbe shipping to the extent of nearly 3O,000A. no 
injury was sustained in the Tyne, entirely owing to the sound bolding of 
Milcheirs serew.pile mooringr. It naturally occurred to Mr. Mitchell, that 
the same means uf resistance to downward pressure might be used; and be 
proposed to apply it for the foundations of lighthouses, beacons, and other 
structures, which, for maritime purposes, it might be desirable to place upoa 
sand and mud banks, where hitherto it bad been considered impracticable to 
place any permanent edifice. In the year 1838. a plan for a structure of this 
nature for a lighthouse, on the Maplin flaml. at the mouth of tbe Thames, 
was laid before the corporation of the Trinity lionse, su{>portec] by the 
opinion of James Walker, Esq., their eugineer. The nine irou piles, 3 inches 
diameter, with screws 4 feet diameter, were accordingly driven 22 feet deep 
into the mud, and, with proper precaution, they were allowed to stand for 
two years before any eiliAce was placed upon iheui. The ligbthouae was 
subsequently constructed, and, as was testified by Mr. Walker.had stood per- 
fectly until the present time, rending this probation, it was deterwinod to 
erect a lighthouse to point out tbe entrance to the Itarbour of Fleetwood-on- 
Wyre. and under the advice of Captain Denham, U.N., the acrew.piles were 
adopted. Tbe spot fixed on was the point of a liank of loose sand, about 
two miles from the shore ; seven Iron piles, with screws of 3 feet diameter, 
were forced about 16 feet into the bank, and upon them timber supports 48 
feet in vertical height were fixed to carry tbe house and lantborn. This 
structure was completed in six months, and was perfectly successful, never 
having required any repairs to tbe preseot time. A similar lighthouse was 
erected near Belfast; and since then several others, with a giral number of 
beacons, have been fixed in situatioas heretofore demed impracticable. 
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A |tfoi«et vu itarled bj the Btrl of Courtown, io the jreor 1847, for idd* 
isg to tbe length of the pier ot the llarboor of Coortown, on the oout of 
WnA>nl« which h^ pfrored ta entire failure, from tbe chaoBel between the 
•olid pier eontinuallj choked op withaand. Iron pUea, with aerewt of 
i feet diameter, to be driren from 1 1 feet to 15 feet into tbe tend, and bloe 
dar, were decided to be uaed ia order to form an open jettjr through which 
the land could be waahed by tbe eurreat, and tbe platform would be uaed 
fer loading aod dtaebargiog the abippiog. The aurf wu ao beery on the 
OMit that tbe uaual bargei or doatiog rafta could not be uaed for patting tbe 
pit down— M an ingcnioua plan waa deaigoed by Mr. Mitchell, for project* 
isg I itage forward from the aolid part, rigging a large groored-wheel upon 
the top of tbe pile, paaaiag ao eadleM rope*band around it, and round a 
poUey filed ISO feet back, ami then, by a oomber of men hauling opon tbe 
bead, a rotary motion waa communicated to the pile, which acrewed it down 
ttry fast. By these means one bay of the pier, 17 feet long, was finished 
daily, eren in very rough weather. Tlie entire length of the jetty was 260 
feet, its breadth 18 feet, with a croat*hea<l 54 feet long, with landing stages 
St end, and two lines of ratlvay throughout. l%e entire cost of this 
extension wu 4,150/., or about 47/. lOi. per lineal yard — ao extremely small 
SUB compared with tbe cost of stone piers ; but even that wu more than 
tbe expense would b« now, u the system of srork is better undentood, and 
materials are now cheaper. Tbe account of tbe difBcnlUes incurred in the 
csecotioo of tbeae works wu most interesting, and ample testimony was 
borne by engineers of eminence, and men whose maritime experienoe gate 
weight to their opinion, of the superiority of Mr. Mitchell’s scrtw.pilcs and 
noorinp over every other system for holding buoys, or for supporting bea* 
coat a^ ligbtboosea, and their use wu sugguied for tbe foundation of 
bridges, viMucts, aod numerous railway and other works, u well u a multi* 
p&dty of appiicatiou which had not hitherto been thought of. 

Hr. W. A. Bnooas gave an account of tbe method of laying down tbe 
moorings at Neweut}e*oo*Tyne, under his directions. A heavy chain, formed 
cf S^iach round iron, la Uaka of 3 feet long each, wu stretched along the 
bad of the river, in the direction of tbe current. To this chain, beneath 
each tier, wu attached a 2|.jnch mooriBg*chaln, fixed to the head oif a screw 
moofiog; another screw being aUo placed beneath each tier, and driven 
down between 10 sad 20 feet into the clay, and aoraetimes full a foot into 
tbe shale rock. The screws were 4 feet in diameter, and were placed in 
depths varying from 15 feet to 24 feet at low-water spring tides. They 
srere screwed down to Use depth of IS feet in an boor and a half, and some* 
tiaas 21 fe«t in two hours. Each mooring screw wu intended to have 
borne tbe strain of four heavy ships ; but, during the lut winter, tbe port 
wu so crowded, that more than double tbe proper number of vessels were 
moored opon each ; and yet there were no signs of weakneu ; and whilst 
nearly 30,000/. of damage wu done at Sunderland, during a heavy storm, no 
caaoaltics oecorred at Newcastle, which Mr. Brooks stated was entirely owing 
to tbe sound holding of the screw moorings, lie argued, therefore, that tbe 
naall sum of 2,5001, paid by the harbour commission of Newculle for the 
ri^t to pot down these moorinp, wu a very wise expenditure. 

Hr. T. Smith, Pilot Muter of tbe Port of Shields, conoborated Mr. 
Brooks’s statement. 

Captain Washington, R.N., had, ia tbe rouru of bis surveying duties, 
sen tbe screw moorings in almost every position, aod bad beard them uni* 
verully culofited« u being the but and aafut moorinp hitherto knowa. 
Re strongly recommended tbeir employment, lie had Uso examined cue* 
folly the screw*!^ lightbooMS, and had every reuon to be satisfied with 
them, u affording a means of placing lighthouses aod beacons where they 
were before impracticable, and enabling floating ligbta to be generally super- 
aeded by fixed lights, which latter he proved, from documentary evidence, to 
be ooe-tbird leu annual coat than the former, and certainly more nsefnl to 
sailen ; for, in spite of all tbe care, attention, and even lavish expenditure 
af the Trinity Board to moor the lightabipa aecsirely, they did go adrift just 
at tbe time when they were most required. He, therefore, advocated fixed 
lights in every situation where a foundation could be obtained j and be be- 
lieved that, with tbe screw*pUe, there were scarcely any situations where 
this could not be accompUsb^. 

Mnsra. Walker, Cnbitt, Rennie, Murray, Moorsom, Mitchell, Scott Rui* 
idl, and others, took part in the discussion, adducing instances of the effi- 
oeocy of the moorinp and the piles, and of their applkabtliiy to numerous 
eogineeriog works, for which they expressed their intention of employing 
tba. The high price hitherto chafed for the right of using them had 
somewhat retarded tbeir general introduction ; but it was explain^, that Mr. 
MitcbcJl bad feared to entrust to others tbe fixing of them, lest a failure 
might eoaue before his system wu (lerfecied, which, however, he now thought 
it wu. Now, however, u tbe right of panting licensee for tlieir use was 
transferred to men of busineu who had purchased it, there wu no doubt of 
their being brought withiu the reach of every application. 

Ftb. 29.— Tbe paper read wu entitled " Kniuirk$ on the Formatipn q/ the 
Butraneee to Dockt, titrated upo* a TWeiray,” Dv Mr. J. B. Keoman, 
M. Inst. C.B. 

After illustrating the subject by the example of the position and direction 
of all tbe principal dock eutrancei on tbe borders of the Tbamca io the 
port of London— showing that the variation in the opinions aod practice 
of Fogineers had been very great— the paper detailed the ordinary me* 
iHodi of flocking and undocking ships, aod tbe precautions to be taken io 
coutrueting entrances, which should be best adapted for facilitating these 



operations \ and, althongh it wu dUBcoU to lay down any positive rules upon 
tbe subjert, u tue engiiseer must, io almost every ease, be guided by local 
circumstances, yet io ordioary cues the following generM rules were recom- 
mended For graving docks, an angle of about 45 , pointing up the stream ; 
for wet docks, ao angle of about 60^, in the same direction ; and a right 
angle, with the stream, for building ships. Tbeae, it wu believed, would be 
generally fotud the most available. 

March 7. — In tbe discussion upon Mr. Redman’s paper, tbe merita and 
defects of the several dock eotrancu in the Thames amf io ollter situations 
were examined, and the general result appeued to be, that although tbe en- 
gineer must be guided by local cireumstancaa, yet, that in situations where 
tbe river wu sutBcienily wide, and the position of the land permitted, an 
acute angle pointing up tbe stream, wu tbe beat for docking vessels with 
tbe flood— that the reverse would be best for nodoeklng ships. In ordinary 
widths of rivers, therefore, tbe end would be attained by forming a bay luffi- 
cicotly deep to render the water still in front of the dock, the wing walls 
being to much iptsyed u virtually to give tbe directions up and down tbe 
stream as circumstances required. Tbe peculiar potiiions of tbe docks at 
Ipswich, by Mr, Palmer, the alterations of tbe Duke’s Dock at Liverpool, by 
Mr. Cubitt, and other cases, were suitained in support of the argntnenta of 
the siMskers, who all united in praising the industry and talent of Mr. Red- 
man, in bringing forward tbe subject in the complete naaner he had done. 

March 1 4. — The paper road waa An account the effect t^f the Storm 
qf the 6(A qf December 1847, on the cotut neor Ediuburght os t/luarmfsiig- 
the Prineiptetqf the Contiruclionqf Sea De/emcee." ily W. J. M. Uankjne. 

The principal example given waa tbe sea wall of tbe Leith brunch of 
the Eduburgb aod Dalkeith llailway, built by the aolbor in the year 18t7, 
from Mr. Halker’a deaigot. Joat after it was completed, a violent storm 
occurred, which injured almost every similar work within its range, but 
produced no ill effect upoo that atrocture. On the dth of l>eoember 1M7, 
a still more violent storm occurred, which did great damage all around, 
but the railway wall atilt escaped without injury. The lolai Wagth of the 
wall wu about 760 yards ; its height was 18^ feet above tbe beaeb at Ike 
iiigheat point, dirainiabiog to about fl feet at the ends. Tbe height of the 
top wu 4 feet above equinoctial spring tide leveL Its least thickoeaa waa 
5 feet aod its greatest lU feet; the back wu vertical, but the face had aa 
iochoatiou at tbe tower part of S inches in the foot, gradnally becoming 
curved u it rose upwards, until at the lop it overhung sligbUy. The 
foundatiou course wu composed of large flat etonee, laid boriaootally 4 
feet below the surface of tbe beaeb, upoo a stratum of fine sand aad 
gravel, firm wbeo dry, but moveable when wet. The face wu of 
hammer-dressed ubiar, about t feet thick ; the back of rubble, 18 inches 
thick. The inirrior was filled with concrete. The coping was composed 
of atones each weighiog about half a too, connected by means of cut-lroo 
dowels. Tbe atone used waa Craiyltelb aaodstooe. The face joints were 
laid ia cement fora depth of 4 inches. The foondatioa wu protected by 
a pitching of trap booldera, laid on tbe natural level of tbe bueb. They 
were parlially disturbed by the storm referred to, aad tbe author ascribetl 
Ibis to tbeir weight being iiiauflicieot Io resist the vertioU osciliatioo of the 
waves. 

The second example wu a vertical sea wall near Trinity, the fouodation 
of which was protected by a dry atone bulwark sloping at angles of from 
80 deg. to 40 deg. Tbe wall wu injurud by the tbe alarm, but the pitch- 
ing wu breached at several points. 

The third example wu another wall near Triaity, of a hyperbolic sec- 
tioa. The lower part had a slope builtdry up to a little below bigii-water 
mark. At (bis point there was a sharp curve, and tbe upper part wu 
nurly vertical, and laid in mortar. The waves extracted tbe atones of 
tbe curved portion, and (he upper part, being oadermined, wu destroyed 
to a great extent. 

The lut example wu tbe bulwark of tbe Graoton line, the lower part 
of which sloped at about 20 deg. ; the upper portion wu curved, and wu 
covered by a heavy projecting slriogcoune and parapet. It wu built 
dry, and the stones of (he lower part weighed not less than half a ton 
each. This bulwark suflered damage to a slight extent oo its upper por* 
tk>n. 

These examples were slated to confirm the following principles:— 
That the priticipal action of the waves in front of a sea wall wu a ver- 
tical oscillation, produced by the combination of the direct and tho reflected 
waves; (hat a sloping bulwark gave rise to a sloping oscillation, tending 
to overturu any portion which projected above the line of slope ; that 
where tbe strength of a sea wall depended on the prcMurc of tbe super- 
incumbent masonry, ud tbe adhesion of mortar aod cement, the position 
of greatest stability waa vertical; and that wbea tbe streoglh depended 
on the weight of the individual stoaes, tbe posiUmi of greatest stahilit) 
wu a very fiat slope. 

lu the discussion which ensued, lustanccs were adduced uf tbe duralion 
of vertical walls under the attacks of heavy seas, and, on the other band, 
of (heir dcstructiou wbeo fiat slopes had ciTcctually resisted the waves ; 
and it w-as agreed that iu this, as jo all otlM^r cases of eogiiirering, uo 
empirical rules should be laid down, but that the skill of the engineer 
should l>e exerted to adopt such forms of construction u were best adapted 
to (he l(»cality and (he circuinslaoccs. 

March 21.— Tbe discussion on Mr. Kankinc’s paper was coatinurd. 
Letters vvere read from Air. Maclean, describing the Harms and Piel ses 
embaukmeuts ; and from Mr. Macduugall Smith, on the importance of 
using sloue of great specific gravity in sea*wurks. 
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Mr. Batuian tuled Ui« otecMity of uiiag hard aad toagb stoMA, 
which would reaist disiotegfwiioo bjr the frietioo of the thiogle moved by 
the wevee. 

Mr. Mkaiay eonroborated tbe <UI«imbU of Mr. Batemaa, eod rceom- 
meo(M gray DM ei tl»e beet m*’eaa of coUectiDg aood *od gravely to protect 
ezpoied couls, end tbe fouodaiions of eee>workt. 

Mr. Razkike replied to tone of the renerkf which had been mode. 
He referred to Mr. Scott Rueeeir« paper on lea walla, aa being partly eoo- 
firned by hie obeervatiooa. He diMvowed the intention of laying down 
nniveranl rules for the construction of breakwaters in deep water, from 
observations oo walls built on a flat beaob ; but, to show how tbe prioei* 
pie of such walls could be applied, be referred to tbe Cherbourg break- 
water, where the top of a stufie eiobaokiueot formed an arliflcial beach, 
OB which a vertical wall was founded. 

Tbe paper read waa descriptive of ^ Method Setting out a Rait- 
voy •faacriirn/* By A. RaAOiANDs. 

Tbe object of the paper was to supply a methodical role for setting nut 
that portion of a branch line of railway included bcisveen the rails of the 
main line. The author observed, that iii all ordinary cases (he curve of a 
branch line could not be set out from ibc main line, which was supposed 
to be straight, by the ordinary methods of aetiing out railway corves, 
since the junction was required to make an offset of 4 to 5 inches on the 
length of the switch-rail, which was much greater than the offset made 
from tbe langenl in the same length by a curve of moderate radius, so 
that it was necessary to make the junction line start abruptly at a finite 
angle with tbe main line. He, therefore, considered the junction-curve, 
to be determined by its passing through three given points — namely, the 
two extremities of the swilcb-raii, and the furthest point of crossing ; and 
from these data, lie idtowed liow the radius and centre of Uie circular arc 
might be found, as well as the positions and angles of tbe various cross- 
ings. To render tbe method mure easy of appliration, tbe author gave a 
table, calculated from the principles and formulae laid down in tbe paper, 
assuming an ordiuary form of the switch, aud a series of valves of (he 
lesd, a distance of ibe furthest crossing extending to tbe greatest limit 
likely to occur in practice. 

In tbe course of tbe discussion which ensued upon this method, as com- 
pared with the ordinary syatem of settiug out junctions by a comparatively 
empirical rule, well understood and practised by the platelayers oo rail- 
ways. Mr. Wyld’s switch was alluded to, and exhibited. In this switch 
all notching aiid inequality in the bearing surfaces of the fixed rails were 
shown to be avoided, by the cods of tbe tongues being housed under such 
snrfaces, instead of being notched into them : the tongues being coose- 

a neeily at their points, and for some distance between them, lower than 
ic fixed rails, exercised when they were weakest merely a lateral action 
against tbe wheels, without bearing any of the weight of the passiug trains. 
S«»eral engineers who had employ^ these switches extensively, expresscrl 
themselves relative to them in vrry commendatory terms, and stated that 
they were not only manufactured in a very superior manner, but lliat their 
actioawas very perfect, nod that they tended greatly to iho prsvcolion of 
accidents in railway travelling. 



ROYAL INSTITUTE OK BRITISH ARCHITECTS. 

Fei. 21~The Babl db Gasr, President, in tbe Chair. 

Mr. G. Bailey, tbe honnrAry secretary, read the report of the council re- 
istive to the raedsls for tbe session 1647-8. 

With reference to the Royal Medal, it was slated that, in pursuance of 
notification in the various publications, English and foreign, — **0n the 
31st of January, 1848, the council met to receive nominations and applica- 
tions of candidates, when sixteen osmes (eight Englishmen and eight 
foreigners) were given in and considered. The meeting being adjourned to 
tbe Hlh of Fcbrnary, tbe rltimi of the several candidates were further con- 
sidered ; and a ballot being taken, the majority of votes were found to be in 
favour of Mr. Cockerell; and it was accordingly — * Resolved, That the 
Royal Medal of the Institute be awarded to Cbabi.ks Kobsrt CocKanaLL, 
Esq , R.A., Professor of Architecture in tlie Royal Academy of Arta, London, 
Member of the Koysl Institute of France, Ac., in tesiiuony of hii distin- 
guished merits as an architect.’ 

For tbe Silver Mrdal of the Institute, olTered for the best esuy ' On the 
application of acnlpture and scutptared ornament to architecture, and tbe 
principles which should regulate their introduction into buildings generally, 
both with regard to beauty of embellishment and propriety of style,’— 
Three essays have been received, distinguished by the following mottos: 
No. I. 'JnniuM — No. 2. ’ /hi/e;'— No. 3. ‘A'isi ntite eot good /oeeintu^fimstrif 
ett ghria.' 

The three esuys display much ingennity and a praiseworthy habit of ob- 
servation ; they contiin many jadicious oteerrations on the higher branches 
of sculpture, but in general the remarks are too indefinite, and are deficient 
in the illnstration derivable from immediate reference to exaioples. 

The authors appear to hive mistaken the immediate aim of the question 
pro^msed the lubjecl is of a practical and positive nature, in relstion to a 
■pecitic architectural purpose, and waa not intended to elicit a disquisition 
upon the abstract atlnbutes of sculptore. 

Sculptured ornsment, a most important section of tbe programme, sppenra 



in two of the papers to have totally escaped the sttentiea of the writcra, 
and in tbe third is only casnally Minded to. 

The eonncll, however, ore of opinion that tbe author of the essay bended 
*/iuilia’bai evinced considerable talent, and that he is justly enlilled to 
the medal offered. 

For tbe Soane Medallion, the subject being * A design for a building 
to contain public baths on s comprehensive scale, with all loitable accessories, 
and combining the magnificence of tbe sncienls with tbe usages and puposo 
of modern tiroes,'— Five designs have been received A. Four drawings and 
MS. description, motto * Quod poiui perfect. No. 1.'— B. Four drawings, 
motto * Quod pofui perfecL‘^~'C. Six drawings, motto * Ne tsMciitwi wr- 
pectet snMU pmdentue rrescf/.’— D. Three drawings marked * jlgumriut.' 
— E. Two drawings and MS. description, marked * ChriM(ophom$.' 

The council cannot refrain from noticing (he little attention which appears to 
have been given by some of the candidates to the printed conditions, and 
particularly as respects the adaptation of the buildings, *to (be usages and 
purposes of modern times.' 

Although the several designs are formed on a scale sulHi-iently compre- 
hensive to embrace all imaginable as well as soluble secessories, in some no 
indication is given o( provision being D>sd« for tbe varieties of medicsUd 
or other bsthi so much in use at the present day ; nor reservoirs, nor the 
requisite apparatus for besting ths large quantities of water that would be 
required to supply such extensive warm and tepid baths as are shown iu the 
drawings : neither are chimneys or shafts provided to carry off the smoke, 
steam, Ac., which it would be impracticable, under any circnmitancts, to 
consume. 

Tbe council are of opinion that tbe design marked ‘ ChrMophom* ' pos- 
sesies, on the whole, tbe greatest degree ol merit, notwithstanding the ua- 
favonrable manner in which it is leprescnted in the drawings of the eleva- 
tions and sections, and lulficieat (o justify tbe bestowing on it the award 
offered.” 

The author of the essay marked *' Jumituf it Mr. Henry Bayly Gaw- 
LING, associate ; and of the design marked '* ChriHopkontM,” Mr. Jasskw 
M'Laren, of Edinburgh. 

kfr. PcNROst read a paper " On rome the Geometrical Urea and 
Optical Correction* of the Greek Architect*!' which will be given ncjct 
month. 

March 6. — C. Fowler, V.P., in the Chair. 

A paper was read, “ On the Jneient Buddhut Architecture of India!’ By 
J. Ferovsson, Bsq. 

Mr. Fergusson eorameneed by showing that tbe generally assuroed prime- 
val antiquity of Indian buildings was not boroe out by facts; as the oldest 
monuments in the country, whether cut in the rock or structural, belonged 
to the Buddhists, and the founder of that religiun died only 343 b.c. : and 
that even that date was too early, as it did not become tbe religion of the 
state till after 230 R.C., in the reien of Asska, — by whom the earliest monu- 
ments biibcrto fouod in India bad been erected. After showing that (here 
wu no real similarity between tbe architectural styles of Egypt and India, 
be proceeded to point out that (he Utter country was occupied by two dis- 
tinct races of people, — the one aboriginal, and occopyiug the southern por- 
tion of the Peninsula; while the other, or Indo-Gerreanic race, came into 
the country, at a tolerably recent period, at conquerors or colonivts, and 
settled in the valleys of the Indus and Canges. It was among the latter race 
that the Buddhist religion arose and flourished for more than a thouaand 
years, or from before 230 n c. till after 730 a.d., —though at the lime of 
tbe Mohammedan invasion it MCros to have been entirely extinct; and now 
there was not a Buddhist, or an institution of that religion, in the country 
of its birth. After alluding to the curious fact of tbe names of Ptolemy 
Antioebus, and other Greek kings, being mentioned in the inscription of this 
Asoks. Mr. Fergusson dwelt for some time on the existence of a purely 
Greek honeysuckle ornament being fouod on the pillars set up by this king 
at Allsbabad, and ou which one of his inscriptions is engraved. He then 
proceeded to classify the religious edifices of tbe Buddhists.— dividing them 
into three classes, (he first being the Topes, or Degobas, Urge domical 
buildings erected to contain relics, many of which still exbt in Afghanistan 
and Ceylon as well as India. After describing the various parts of a dagoba, 
Mr. Fergusson showed how (he tee, or ornamem on the lop of them, gra- 
dually became taller and taller, till It became a three or nine storied tower, 
not only in India, but in China, ~as in the instance of the celebrated Porce- 
lain Tower at Nankin. The circular iocloiure of the topes was next illus- 
trated, from a curious example at Sanchee, in Bhopal, which still retains its 
•ingulir gstewayi. These likewise were shown to be the original of the 
Pallooi, or wl.ai ere impropetly called the triumphal arches of the Cfainaae. 
The next class of monuments were the Cbiityas.or churches, which in India 
are known to us only from the caves ; as arc also (he third class or Viharas, 
or raonas(eries. — which served as residences for the priests, and of which 
two or more are attached to every ebaitya la every series of raves in India. 
.\f(er poioliog out their general plans and arrangements, Mr. Ferguason pro- 
ceeded to illustrate the beautiful mode in which the ebailya caves were 
lighted by one large opening or window over the entrance; and then ex- 
pldned the cooitruclion of the roofs. — which, though always circular in 
form, were never copies of arches (which were not to be fonnd in India till 
long after the Mobammedan invasion), hot of wooden oonslruction ; and in 
some of the earlier caves the original wood.work still existed, though in tbe 
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more modtn oo«« ito fomt w«n repeated in the rock. After eondodtog 
tb« Indtto pert of hit lolyoei, Mr. FergoMon pointed oot the etrikiog aini* 
terilp thnt exinted between tbe rnmegeaeat of ike boildiaga be hnd been 
deecribiag and tboee of StoaebeDge, — which be hnd no doubt wheterer waa 
a Buddhiat building ; and he thought every part of that hitherto Dyaterioua 
erection adnitted of eaay esplaMtien on that auppoaitioo. He concluded by 
ibowiag bow doraea were conetmeted in India; and pointed out the limi- 
larity that cxiated between tbe lodian examplea and the welUknown tomb 
at MyUam, in Asia Minor — and the eurioua cinmaatanee that tbe bog>beeked 
Lyciaa lonbat diacorered by Sir Char let Fdlowt, atrongly resembled, not 
only in fora, but in oonatmetioo, Ihoae Indian bnil^nga ^teb had formed 
the anbject tbe lecture ; while the language of the inaeripUona on them 
waa a dialect of the Santcrih about as far removed from the mother tongue 
as that found on inuriptiona in the Indian examplea. 

.VercA 20.>*Mr. Eaton Hodgkiosoo was elected honorary member, aod 
Mr. Tbomaa Penson aod Mr. Edmund Sharpe, M.A., fellows. 

Tbe honorary secretary annouaced the following as the subjecta propoecd 
for tbe medals 

•* Her Majesty having been pleased to grant her gracious permission for 
the Aoyaf Merfsi to be conferred on such diilioguishcd architect or man of 
science, of any country, as may have deaigacd or executed any building of 
high merit, or produced a work tending to promote or faciliute the know, 
ledge of architecture, or the various braachea of sciences connected therewith, 
tbe council will in January, 1849. proceed to award the Koyai Gold Medal 
to the atifAor tif»ome fifsrary pubhe^tipn eonnteled with arckifteftirt, 

*• The Siher MedeU of the Institute will be awarded — 

*•1. To tbe best essay on the peculiar characteristics of tbe Palladian school 
of arcbiieetore, end a eomparUoo and contrast of Its elementary principles 
and details with those of ancient art. 

“ 2. On the best manner oi covering tbe roofs aod formiog the flats and 
gotieri of buildinp ; tbs nature of the several materials nsed in various parts 
of the country for tbeae purposes; tbeir most eflTectual and economical ap. 
plication ; tbe locUnatson to be given to the diflfsreat parts, and the other 
practical precantiona to be adopted to prevent snow and rain penetrating 
into the building. 

" The Soeme Mtdellion to the best design for a building to serve as a 
oational repository and museum for the illustrstion snd exhibition of tbe 
productions of the induilrtal arts. 

*' Tbe successful competitor for this medal, if be go abroad, will be entitled 
to tbe snm of 50f. at tbe end of one year's absence, on sending satiifactory 
evidtfice of his progress and his studies." 

Amongst tbe books presented were an essay, on " Cyclopean Walls" 
(ApM^ucAeis Afenem,) by Dr. Forebammer ; parU of M. Daly's fiteue 
GtiUreie de r^rcAi/rcfitre," aod of Mr. Perguaton’s beautifnl work on Indian 
srebiteeture. Tbe foreign semtary, in commenling on tbe donations, 
pointed attention to an article in the Arime GAA-ele, complimentary to the 
Institute for not restricting tbe competition for tbe Cold Medal to Ibis 
kingdom. 

Allusion was made to tbe cirennstanee that all tbe impressions of Mr. 
Lestcb’i translation of Muller's *' Aodent Art and its Remaios" (of wbkh a 
ropy was presented to the Institute at tbe last meeting), bad been deilroyed 
by fire. 

Amongst the letters read, was one from Herr Lange, of Fulda, acknow. 
ledging tbe honour of hb election, and setting forth several subjects on 
which be could adbrd informstiun, especially the Carloringian monuments 
(eighth and ninth century), of bu neighbourhood, and a collection of terms 
in use amongst the workmen of tha middle ages. 

Mr. T. H. Wyatt read a paper on the " I/utory, Pre$ent CwtdUUm, end 
Propeeed Meeioratiom ^ Cethedret." 

ROYAL SCOTTISH SOCIETY OF ARTS. 

Ffk. 28.— Gaonea Docuawaw, Esq., F.R.S.E., President, in tbe Chair. 

ON CAST-IRON. 

At the request of the council, an exposition ** 6hs the Strength A/a/r. 
rwi», pertiaderig Ceet-lnm ami Metleable Iron, and ihrir mpplieafian us 
Ikt ronaimetian tff Raitwag Bridgre (Part I.),** was given. By Gaoaoa 
Bcchawah, Esq., President. 

On this subject, so important at the present time from the extensive use of 
iMsc materials in tbe construction of bridges for railways, and from tbe new 
snd extraordinary forms aod dimensions which they are now beginning to 
sMome, tbe conocil of the Society had requested their President to make a 
comaunientioo on tbe present state of our knowledge snd practice, and this 
ewaing he read tbe first part of this communication, illuttrating bis subject 
by various interesting experiments aod models, more particularly a large aod 
heeotiful model, with drawings and elevations, of the bigb level bridge across 
ibe T 7 ne at Newcastle, which, through tbe lil^raUly of Mr. Robert Stephen. 

tbe engineer of the bridge, be was enabled to exhibit, and to explain 
tbe situation, extent, and eonatruction of this great work in all its details. 

Ur. BrcsAitAJt bepn by stating that he did itot profeu to communieste 
usythiag naw or original, but would be bsppy if be could only draw from 



the stem of information whkfa had of late yeara bate aoeamolatiog on thia 
subject, under the bands of very eminent, s^ntifle, and practieal men, such 
leading faets aod maxima as might prove a safe guide for ov pnetice ; and 
such truths, when they became known and established on the noening 
grounds of experiment and calculation, could oot, be thought, be too widely 
diesrminated. Tbe various itraini might be all ledoced to two Linds, ac* 
cording as the material is either diiteoded or eompresMd by any force or 
preesure. From these two all others arise, aad either cooiist or are com* 
pounded of them. Tbe tensile strain is tbe simplest of all, depending ncilber 
on the peculiar form of the materials, nor even on tbe length, but only on a 
elngle element, namely, the Section of Fracture. This peculiarity of ten« 
tile force was explaiard and illustrated. In re^rd to cast.iroo, the result 
of the extensive and interesting experiments by Aleuri. Hodgkinson and 
Pairbairn was given, and it was fonod from tbe mean of 1C different trial* of 
English, Welsh, ami Scotch Iron, both hot and cold blast, that this material 
will sustain about 7| tom per square inch before breakiog, the weakest tpe- 
cimen being 6, snd the stroagestS} tons. The limit of fracture, however, can 
never he approached with safety, not even within a long distance, seeing that 
this material is liable to unseen imperfectiooi, and, above all, to soap in a 
moment withoot distending itself or giving any warning of danger. .Mai. 
leable iron, again, is much superior in tensile strength, end, by iu remarkable 
ductility, iiuptres confidence in a still higher degree ; bean no less, at an 
average, by various experiments of Telford and Brown, than 27 tons — tbe 
weakest 24. and the strangest 29 tons; but, before tbe half of this load is 
applied, it begins to stretch, and continnei stretching, up to the limit of 
fracture. It is. therefore, uol only three times stronger than cast-iron, but 
may be safely loaded with five times tbe breaking weight, or about eight or 
nine tons. 

In regard to the strength of compreMion, thia depends also, as long as the 
length is limited, on tlic same element — tbe Section of Fracture: but when 
a long rod or slender pillar is loaded or compressed, it is liable to bend, oot 
for vraut of strength, but for want of itabiiUy, the least flexure Urniog it oflf 
its oentre, and breaking it by lateral force, deranging entirely tbe simple law 
applicable to short lengths. In regard to cast-iron, by far the most satisfac* 
lory experiments are those by Hodgkiosoo and Falrbsim. Tbe mean result 
gives very nearly 60 tons on the square inch — the weakest 36} ton*, and tbe 
strongeit 00 tons. It is thus six times stronger in compression tbao in dis« 
tension, end hence it is pecuUxrly recommended for suslaloiog toy superia. 
cumbeot weight, as in the case of pillars and of bridges, provided the oon- 
struetioo is such as to resolve the strain arising from the load into a loogi. 
tudioal eompretiioD. This is often in our power by proper arrangemenU, 
chiefly giviog a sufficient height and curvalure to tbe arch; but in casea 
where, for tbe want of head-room, tbe arch is unduly flattened, or resolved 
into a straight beam or girder, tbe danger ia that we bring the tensile force 
into play, and then the uae of cast-iron is objectionsble, or at least requires 
extreme caution. No direct experiments have been made on malleable iron 
of short leuglhi ; but from some facts brought out by Mr. Hodgkinson, its 
strength appears much inferior to cut-iron, chiefly from ductility, whereby 
it gives way much sooner under a load. It will b^r 27 tons, probably much 
more, without fracture; but with 12 tons it yields to the load, eontraela 
longitudinally, and swcilt out laterally ; and thia is another very important 
fact for our guidance in tbe use of those different uisteriils. In regard to 
stone, experiment! have been generally made on specimens ratber too minute. 
Like cast-iron, the crushing strength ii superior to the teoiile, and beoce ita 
adaptation for buildings, particularly bridges. Crsigleitb stone will bear 2| 
tons on the inch, or upwards of 400 tons on the aqnare foot ; Aberdeen 
granite 600 tons. In regard to bricks, he bad occasion to make experiments 
in relation to tbe great chimney of the Edinburgh Gas Works. It became 
matter of consideration whether tbe ordinary brick could witbitaod tbe 
pressure of so lofty a column. Trials were therefore made with a powerful 
hydrostatic press, oot ou small specimens, but on the actual brick. The 
ordinary stock brick was found to bear 140 tout on tbe square foot, aod tbe 
common flre-brick 157 tons; but the brick of which the chimney is con. 
slructed, consisting of a mixture of flre.clay and ironstone, bore, a single 
brick on its bed, no less than 140 tons, equal to 400 tons on the square 
foot. 

Tbe effect of tbe transverse itrsin was then considered and illustrated by 
variou* experiments aod models. This strain U a compound of the tensile 
aod compressive straio, the one part of a beam loaded in tbe middle being 
compressed and the other distended, and the beam itself becoming a lever, 
and acting often with enormous power against its own strength. Hence it 
became easy to calculate tbe strength, this being in every case proportional 
in the first insUnce to tbe area of the Section of Fracture, and this original 
element modified by tbe length and depth of the beam, dimimshing in exact 
proportion to the length, and increasing in proportion to the deptli. 

1'h« transverse strain acting with such severe advantage against onr mate* 
Hall, various methods have been contrived for eluding its effects, and of these 
none is more remarkable than the principle of the arch, tbe effect of which 
was illustrated by experiments, and particularly the neceuity in fist arcbea 
of having •cciire abutments to resist tbe borizootil thrust, aod this was fre> 
queiitly accomplished, where there is sufficient head-room, by uniting the ex. 
Iremities of the arch by strong malleable iron rods, in the same manner aa 
in the case of the roof, tbe feet of tbe rafters are united aud prevented from 
spreading by the tie-beams ; aod this is the principle, the Mcurest of all, on 
which the great iron bridge at Newcastle, now in progress, is constructed 
tbe object of w hieb is to cross tbe river and valley of the Tyne, on the higbeel 
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l0f«I of tfa« roUwaTc oa otefa tide, le m to imfM tbtm in one uainierniptcd 
line from London to Berwick, nud oaile the termini of the different rnUwnfi, 
now Mpnrtied three qotrtcn of « mile or more. Into one grand central ein> 
liM, n little to the nreet of the Ancient Ceeile. The dbtnnee between thie 
•lAiion end the preeent termino* of the York end Newenetle Reilw^ is 3,457 
feet, eonnistiog chiedjr of the epece oecopM bj the bed of the rieer Tyne, 
and the tteep btaks on eneh tide, well known to trtfellen in drooendiog from 
Oeteebeid Pell on the eoatb, end Dean Street on the north, both to tw now 
•operseded by the nnooth nod lerel ■urfaee of the railway, and by t tom pike 
ro^ ranning on the same bridge directly nnder the InM of rattt. The steep 
bnaks on each side are epanoed by itoae arefaes of a eery enbstaatial efaarne- 
Icr, the river and low banks by six metallie arches, all of the ssme dimen. 
aioos and stnietnrt, lesting on solid piers and lofty ooltmns of masonry. In 
tte bed of the river the piers ere laid on very solid fbondstioas of piles and 
ptaaking. with concrete, many of the piles 40 feet in leagth, and driven to 
this depth through hard gravel and saiKl till they reneh the bed of freestowe 
ro^. Neemyib’s celebrated pile<drivtr is in fall operation here, and with 
wonderful e ff eet, and has come most opportunely in aid of the work ( dririag 
night and day, at the rate of 60 or 70 strokes a minote, the pile be^ being 
often set on fire by tbe rapidity and vicdence of the blows of Che ram. Piers 
laid 2 feet below low«waler mark, and raised nbont lOO feet to the springing 
of the arches. The arches consist each of 4 maiD ribs ofeast*iroo, caeb in 5 
enpoents bolted togetber, and formtag one entire arch 125 feet spaa, and 
fining 17 ft. 6 in. in tbe centre, and the level of the rails on the upper plat* 
form 106| feet drove tbe level of high>water mark of the Tyne. Depth of 
rib 3 ft. 9 in. at the tpringiag , and 3 ft. 6 in. at tbe crown, with fiaacbea 
It inches broad, external ribs 2 inebea thickness of metal, iaternal riba 3 
inebet. Total sectional area at tbe crown 644 square ioches, whieh would 
bear with safely a load of 5,000 or 6,000 tons, aad would form, with proper 
abutments, a strong arch in itself s but for the fullest security, and to prevent 
the poaaibiUty of iaeonvenience or rbk from defieeikm or vibration, or other- 
wise, each rib is united at tbe springing by strong mailanble iron bars or 
ties, 7 iachcB broad and I inch deep, of tbe best scrap iron, and in all 24 in 
number. Tbe nilwny Is supported above tbe areb, and tbe roadway aos- 
pended from beneath, by hollow enst-iron pillars 10 f«eet apart, and cneb 14 
indies square, throngh whieh are passed strong mallenble iron dreular bars, 
binding tbe whole into one stiff a^ solid mass. The sectional area of tbe 
berixoatal ban is 160 sqoare laches, which would sustain upwards of 4,000 
tons without breaking, and 1,500 tons with perfect safety, but tbe whole 
weight of the bridge will not exceed 700 tons, leaving 800 tons of surplus 
•trongth. Tbe railway, which is at the summit level, runs oq a level 4 feet 
above tbe crown of the arched rib, and Is supported ia the middle by hollow 
eaat-iroD trough girden resting on the top of the pillars 10 feet apart, and 
united by longitudinal timben laid with strong planking. The roadway rnns 
Marly on a level with the mallcdile iron ties, leaving a space of about 20 
feet clear head-room. 

la the whole of tbe work the utmost pnioi has been bestowed on materiah 
and workmanship, and in making everything complete, the sarfaces, which 
ahntt togetber, Mag regularly planed or loroed, as in machinery ; and, from 
all the arrangemeots, the most sueeessftit results may be anticipated from 
this bridge. Tbe cost of the iron work and roadway, by tbe estimates, 
^mes to £112,000, and the contraeti for tbe bridge and vi^ncls to some- 
htng above £300,000. 



for iL Mr. BtepbennM, with Mr. Edwin Clarke and Mr. Brunei, accoro* 
pnoied Capt. Claxtam, who directed the procMdinga. He used two figuren. 
of large dimenaioaa. Not. 1 aad 2: when the red aide wna abown of the 
former number, a capatnn fixed oo tbe road from Conway to the tnbe works 
waa hove upon ; when the white aide waa shown the braving stopped, and 
a similar operation with No. 2 governed the operations of a powerfal 
capstan (lent by the Admiralty), fixed oo tbe railway on the Chester aide, 
with ila rope made fast to the inside of the tobc, on that end. In the 
pontoons three eoorraous mnseea of Umber, 05 feet loqg by 25 feel wide, 
and 8 feet deep, bound together by powerful ernba worked by 44 men, 
hove upon the chaiaa, which had prevkrasly been Ugbtened up by n Urge 
crab, at whieh a dosao or more men atraii^ with iheir ntmoat c Sorts at 
cither end oo shore, oae end of each chain being fixed at the piers of tbe 
sotpensioo-bricJge, while the other cods were frat to the aforesaid crabs, 
on the oppoaite side of ibe river : on tbeae chains the pontooos appeared 
to traverse. Tbe western, or Conway end, was point^ first, but did not 
come quite home afterwards. Tbe eastern, or Chester end, wms dropped 
in after, or while the abb was making ; but bafore It ranchad by about a 
dosen feet the exact berth, it took ibe raasoo*work, aad no eftwi could 
disengage it. NeverlbsJaas, it was over its bed sofficienUy to be landed 
and bedded up with Umbar praviously prepared from a lower bed, which 
bad been provided in case thie tide should before the up^ bed conld 
be renchad. Tbe moat extraordinary efforts were made wita screws and 
tackles, oo less than four of which latter were at one tiaro applied, besidea 
the Cbraler aide crab, manned by GO people, while the tide was filing, to 
overcome the obstacie; but they appeared to be ineffectual, and Capt. 
Ciaxlon was beanl to give orders for bedding np, which was speedily ac« 
oomplished. Tbe barges were then sunk a little, and the noble fabric 
rast^ very near Ibe faydraollc presses which are to be used in raising it. 
Eighty men were in each set of pontoons— one set commanded by Cnpt. 
Dunce, K.N.. no assistant of Mr. Brunei, and tbe other set by LwaU 
Blatcbley, R.N., the crews under them performing tbe principal wark, 
btaog sailors from tbe Home," of Liverpool. In the tube nltendiog tbe 
hawsers, were the officers aad some of the crew of the Grtmi /Irffabi. 
Oo the top, 00 the Conway side, Mr. Fairbalro, of Manchester, had the 
direcUoo ; and on tbe Cbeeler side, Lieut Glaooy, U.N. The grant dif- 
ficulty to be overcome was apparent — the small space to piny in — for oo 
the Conway side it wants 9 inches, by actual adtorasaremeut, of being 
home, or in piacs; while oo the Chester side, it is fairly Jsmb^ sgninst 
the masoory— so that in fact there were barely 9 incites free in 400 feet. 
No sooner bad the tide fallen snfficieotJj Ihao the obstacle to the exact 
fixing in positioa became apparent to all. The iuiser pontoon was batting 
at its end agniosi ai>d partly oo a rock, ll took tiro grouiKl wbiefa bad 
been blasted away from the solid rock in coosequeoee of having got n 
little twiated prevtously to starting, we were nasured full 4 feat. Oo the 
Ulb alt., the tube was agiua flontad by tbe pontoons, aad was finally 
placed with its two ends resting upon the shelves of maaonry constnieted 
to receive it, prior to its being rnia^ to the clevstioo at wbicb it is plaond, 
about 15 feet or 16 feet above. The lidiog of this enormous mass of iroo, 
which weighs about 1,890 tons, is to be effected by two bydraalic preaass, 
with 18-inch rams, and pumps f of an ioeh diameter, lliesc pumps ara 
to be worked by sleamroogioes, wbiob will give a preasore equal to 8 loos 
oo the circular loch, or a total lifUog power for each press of 072 tons, 
wbicb, of course, will be amply sufficient for the purpose. Each press 
has a lift of 6 feet ; aod, as the ends of the tube rise, the masonry which 
is iulcoded to support them will be carried up from the sbelveo oo which 
they DOW rest. 



CONYVAY BRIDGE, CHESTER AND HOLYHEAD 
RAILWAY. 

M e give the following details of floatiog the tubular bridge at Conway, 
oo account of Ibetr bighly ioterestiog character. Next mootb we hope to 
be able to give full particulars of the raising of tbe lube and the ma- 
chinery. 

In sight of a large concourse of people, covering the whole space of the 
sospcotioo-brkJge, the towns and walls of tbe aoble old castle, and tbe 
fields in the background of the spot on whieh it was built, the wonderful 
effort of science, the tube-bridge, was floated at 11 a.m., on the Oih ult., 
and moved from the piles and stays on which it was constructed, and 
(airly brought into the tide-way of the Cooway, while its flood-tide was 
ruoniog at tbe rate of at least two miles per hour. It appeared to float 
with the greatest ease, and not immersing the six poolowis on which it 
rested (three at either end) to within at least 3 feet uf Iheir decks. Tbe 
precautions taken by Capt. C'laxioo, K.N., to whose sole direction the 
traasportiug of this enormous mass was oummitled, were admirably coo* 
trived to keep the machine suspended over tbe fixed piers, to await, as it 
were, the decisioo of tbe engineer as to whether the perilous step of 
laaoebiug into the deep (for deep indeed is the river, 12 fathoms at low 
water) should be proceeded with, or whelher the valve* should he Itflod, 
and the tube dropped, as it were, again in place, upon its p u rs many cir> 
comstances appearing to bear ujion that drUrmioation j the slrra^h af 
the current ; the height to whieh the tkte pr«imised by Ha eom^wntivn 
rising; and Ibe strength of the wind. At about II a.m., ^ the 

tide appeared to slacken, and tl>e resolut’oo waa format* 
the chains and ropes were hove upon, and la tea miautas 
the first Uubicou— gradnally but steady it approacha 



AUXILLVRY STEAM-PO^YER FOR \"ESSELS. 

Bia— I d cooseqnence of the great extension of railways, aad the facility 
they give for quick transit of goods, they are operating arrioosly against 
tbe shipping interrsls and coasting trade ; and unless some mode can be 
ndopted by whieh coasting vessels can be made to compete with tbe rail- 
ways, this trade will be completely destroyed, which will be a serious 
loss to many harbours, and also the roercaotile interests of the country ; 
as railways will obtain not only the light and best-paying goods, but also 
many of the more bulky articles, in conseqaeooe of the want of regular 
sailing traders. 

I think it would be interesting to many of your readers who feel a deep 
interest oo this subject, to ascertain what has been dooe in many places 
by employing small sleaai-power anxiliary to sailing vessels; aivd as yon 
have the nteaQS of doing so, I have taken the liberty of directing your at- 
teolion to this laiportant snbject, wbicb many of yourcorrespoudenU could 
eaaily supply, aud answer such querros as the folJowing 

The best system of applying auxiliary steam-power to vessels in thr 
cossUng trade, of 150 to 200 loos bnrdco per register f 
A dsscrtpbao of any such * 

Whelher wood or iroo preferable, aod the cost f 

The stae of eogiac or horse-power, aod whether applied to screw or 
I paddles t 

1 The draught sf water, Ac. Ac., aod aoy psrliculars as to the trade 
^ ^ ^ es|sfcd 10 , aod how they are aasweriogP 
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N.B.— Some time ago, a ▼aaael waa tried oo tbe Thamoe (ao ootico of 
wbicfa haa beeo takeo la tbe Ay ia aer^i Jtmnml},* oalJcd the Albioo, with 
* new ifBtcfli of propeUera, patealed bjr a Mr. SimpBoo, which wae very 
fA«oarably epokea of at being adapted for the porpotca referred to by me* 
— Coold yea tUle aoy partiealare oonaiectad with il^ 

Trustiag you may not cootider my tuggetUoae at out of place, and 
that aay notice you gire in jour/otamsl of tucb improremenU, will be 
very iateretliag* and gi?« mscli inConnatioB to many of you readert, 
I remala, &c., 

A. K. 

;* W« wm ooi prewBt at the npwlierot, ud oet harliif wocb tatUi la oeireptpor 
'fftta, le the nweti w* have not ooiUced them.'— Sd.3 



NOTES OF THE MONTH. 

An hydraulic telegraph is now beang exhibited in the arcade at Eaater 
IThtnge. It it on a very tmall icale, but works well. 

Oo tbe Monmouth and Hereford Uae, a wooden bridge over the Wye U 
to be ereeied, at a height of 50 feet above high>water marlu Tbe emteak- 
laeatt arc now in a forward itala, and tbe fraine<work it being prepared at 
Bristol. 

Mr. John f^irfoll Smith, teeretary of the leading Glatgow raUwayi, hat 
addretted a letter to tbe Lord Provoit, ia reference to the late riou, and 
orget the neoattity of aid, by a government loen being given to the rtilweyt. 
lie sajrt that 10,000 men, are now tapporled by tbe public, might be 
enptoj’ed on the railwayt lo tbe neighbourhood of Glu^w, which are 
ttoppcd by tbe ttale of the money market. The ume viewt are ipreading 
tmag tbe railway intorett, and the mlaehicf it felt of tbe rcprettive mea> 
loret which were eonnired at by the eiublithed companies, thinking they 
ihould not feel tbe preuure. We always deprecated tbe government 
umpering, and tbe propriety of the cause we have advocated it fully jut* 
Uhed by events. Wt do aay tba great qoaatioa it, whether to many bnndred 
Utoutand powerful aad uneducated men should be left in a state of idleneM, 
or whethw they ihall be employed on public works ? 'rhey tre already 
maintained by tbeir own savings, by tbe contributions of their friends, by 
credit given by the small sbop'kecpers, or by theft, or in jail, or in the work, 
booses. Tbe question is not one of finding mere food, but of giriog work 
which shall do good to the common stock, aad pot tbe men in a happier 
candition. Wa hope tha legulaUen will immediately be amended, tbe 
power of sueing for calls be withdrawn, and the power be given of allowing 
iatercat on calls, likewlsa a fortber powered raising money ou debentore, or 
on loan notes. As tbe goveramenl have by their measures brought railway 
works to a stand, or de^ lock, temporary and exceptional meuures might 
be allowed, in order to set the machinery of inveotmeat again m action. 
We would even countenance the Issae of railway notes, which should be a 
kgal leader for all railway payments and ealla, or tbe advance by govern* 
meat of excbeqoer bill loans i though on all ordinary occasions, we hare 
dways been opposed to their interfmnec in aoy shape. TliC abolition of 
tbe ^iway Board, founded on wrong principle* of Icgislaiion, and calcu* 
lated to preaerve their memory, we consider so essential preliminary to a 
healthy course of action on the part of the government to the railways. 

Tbe electric telegrapb is now taken up by the pabliesos. A dial ia used 
ia s insokuif*room, marked wiUi tbe various articles wanted, and correspond* 
iag with a similar dial in the bar. 

A Royal Inatitatioa of Engineers has been fbunded at the Hague, which 
has two buodred members. 

(M 44tmfaUmg Gtaat 7'uArv.— M. Bontempt read a paper at tha Industrial 
Society of Mulhauseo, on the causes of the breaking of glass tubes and cy* 
Unders. In order that a glass tube be ia good condition, it is necessary that 
tha interior particles should gire way at tbe same time as the exterior. 
For this purpose, tbe tubes— such, for instance, as tbermometer, bara* 
acter, and pressure*gauge tubes — are placed in a baking or anaealiog 
fimsaee, called tbe baking furnace, a brick casing of 6 inches diameter, aad 
tie lea^h tbe lubes may require. This fumsce is heated at one end lo a 
dtdi rod beat, at which the glass ia nearly malleable, but not put out of 
ibape ; they arc then (being in sbeeUiron carriages, on wheels) drawn gra* 
Oiully to the cool end of tbe furnace, but so slowly, as only to traverse tbe 
datanee in from 15 to 24 houn, according to the nature of tbe glass thus 
drawn |radoaUy through a diminiahing temperature to that of the at* 
oosphere. There is a vaat difirarence between glass baked aad that nn> 
hak^ — the latter is not so homogeneous, sod polarises tbe light to passing 
through it. By applying, tharefore. a fragntent of a tube to a polarising 
apparatus, it can be ascertained if tbe tube has l*een baked. 

.4 Rare Skot . — Commander Mackinnou in liia ** Steam M'arfare on the 
Parana, ” mentions tbe following almost incredible instance of a shot passing 
Utroagh both of tbe paddlc.whecls of his vessel, without touching any part 
of citber :— ** It struck tbe psJdle«box on tbe enemy's side, 3 feet or 4 feet 
above tbe shaft, went clean through the wheel without touching aoy part 
of it, and then passed across the deck and through the other p^dle.box, 
set above 18 inches from the shaft, still not touching a single blade, or any 
peruon of tbe paddles. At the rate the wheels were revolving (about 17 
unei a minute), it appeared quite impoasible to fire a pUtoLbsU through 



vsilliout akrikiag soma part of ibem; aad yet this 181b. shot had gone 
through bath wheels, leaving oo mark bat the hole at entering oo om Ada 
and departing on the other. 

eWiesw PRe m amewa a/ Fire.—ki tha Royal InstctutioB,oo the 17th of Feb> 
ruary last, a furnace was erected fbr tbe porpoee of making sotoe expevi- 
saeats on glau mannfhctnre by Mr. Pellatt. In consaqaenoe of some anHneut , 
tha leolare'roam was nearly sea on fire, but by timely aid tbe fiaiosa were ax- 
ttttgnished. After a lecture at the laatHsUoa on the foUowiag Friday, Prof. 
Payday called tbe attention of tbe members to two circumstances of phllo- 
aephlcal intereti whieh had bappeoed daring tba maoieittary apprefaeaskMi 
of fire. — 1. At three dHfbranl times the water peered oa tbe cta^rs of the 
temporary fnrnaoe, when, on tbe Are being drawn, they fell on the hearth, 
beeMt decompos e by tba ignited carbon i and tha hydrogen, driven ^ tba 
sodd e a expansion of steam, Ac., haring penetrated ibe hat and parooa 
hearth-stone, found its way to the baated beams and space which wete im* 
madiately beneath.— 2. This gas, though not in tba state of flama as U 
passed through the hearth-stone aad pegging, wu after beiag mixed wl^ 
tbe air below lafllciently hot to enter into combustion, — pmocing three 
guahes of flansa downwards from beneath tba hearth and it was experi* 
meatally shown that a temperatore so low as barely to saorefa paper, ud ia 
wfaieh tbe band may be held for some seconds without inconvenience, is yet 
able to ignita a jet of coal or hydrogen gu in air. 

IJeerpeol fFaienrorie . — Tbe two Companies wbteb supplied the tosna 
with water, and tbe Corporation of Liverpool who were empowered by Act 
of Parliament to purchaae the exisliag ioterasts for the purpose of taking 
tbe whole supply into tbeir osni hands, appointed Mr. Robert Stephenson as 
sole arbitrator to determine the amount of compensation to be paid lo each 
CoB\paoy. After a patient hearing of all parties, and a minute inquiry inte 
tha works, ha baa made hit asrard, by which the Harriaftoa Water Compaay 
are to rectivo ;fi3S0,719 and the Bootle Water Company £354,000. The 
former claimed £570,000 and the latter £354,000. 

Carttoa CM Dealytis.— A correspondent informs ui that in a fonnev 
number of the Jtmmai, we were in error ia ittributing to Mr. Sidney Smirke 
the *' nU designing" of tbe Carlton Club, now erecting in Pall Mall, as well 
as " tlio adaptation of SansoTloo'* in the exterior. He also stales that the 
designs were mtirtfy ampleied and tent in under tbe arrsnsement of tbe 
late .Mr. Basevi sad Mr. Sidney Srulrke, during tbe lifetime of tbe former,— 
and tlist though Mr. S. Sralrke may poeaibly make some devistioaa from 
tbeir JoM arrangement, yet the designs are, in the main, to be executed as 
agreed on between them. 

Preven/iofi deeidenit m Coat jlfhvm.— Tbe St^ffbrdt^re Mercmy da* 
scribes an invention by Mr. Edward N. Fourdrinier, of Cbrddlelon Mill, a 
very simple and ingeuious, but imporunt contrivance, for preventing the accl- 
(leuts which are constantly resulting from tbe breakage of the chain or 
ropes, and drawing tbe skip over the policy, or the whirl, or run. The ap- 
paratus is now in daily use at one of Mr. Sneyd’s pits, at the Soeyd-green 
Colliery, between Hanley aad Burslem. In one initaacs tbe merit of tbe 
iarentiOD was fully teated by the clvain being uninteatiooally drawn over the 
pulley ; no disastrous consequences, however, resulted, the skip or rsthar 
cage being detached from the cliain, and remaining safe on the guides. A 
heavy load waa aubsequsatly lowered about 40 yards down tbe pit, and the 
chain cut at about 20 yards above the surface, by which means no less thaa 
00 yards of chain fell down the shaft. A man haring been let down by a 
rope to ascertain tbe result, found tbe machine perfectly secured, and the 
chain aafely coiled on tbe top of the cage in which the man ascends aad 
deaeenda. Tbe man immediately attached tbe rope to the chain, whieh 
having beeo drawn up and repaired, was again let down and futened to the 
apparatus. The whole wss then safely drawn up, with the naan in tbe skip, 
the experiment having occupied no more than 20 minntei. aad no injury 
whatever baring been suitained either by the machine or the guides. There 
can be but one opinion as to the great advantage* to be denved from the 
general adoption of this invtloable iavention, and it is to be sincerely hoped 
that no time will be lost in making this irrangement for the more effectual 
preservation of human life. 

On the Jiiaetro.Brmzing of Jfc/fli*.— MM. Brunei, Bessin. and Gaugin 
presented to the deadrmi* dee Scienett, at Paris, specimens of mauls 
bronzed by rlectro*cheroical means. M. de Rnoli, in 1H41, communicated 
to tbe academy a process for bronzing metals, by depositing upon them, by 
the aid of tbe gairanic battery, layer*, more or leu thick, of brass or of 
bronze. This process, which required the employment of the double alka. 
line cyanides of copper aad zinc, or of copper and tin, was not adopted in 
practice, on account of the great expense of the cyanides, and for other 
reasons. MM. Brunet, Bessin, and Gaugin, have substituted for tbe cyenides, 
a solution in water, of 500 parts of carinate of potash ; 23 chloride of 
copper; 40 sulphate of zinc; aud 250 nitrate of ammonia. To produce 
bronze, a salt of tin is substituted for the sulphate of zinc. By means of 
these solutions of brass or of bronze, a coating can be given to or 
wrought-irou, steel, lead, zinc, tia, and alloys of these metAs, with one 
another, or with bismuth aad antimony, after a previous cleaniog according 
to the natnre of the metal. The operation is condneted with a cold solution. 
The metal to be coated is placed in connection with the negative pole of a 
Bunsen battery, a piste of brats or of bronse being employed at the positive 
pole. When the objects have beta covered with a eoaiiog of the metal de- 
sired, and have received tbeir proper colour, they will be found to rival the 
flaeat bronzes. 
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Thf bitrasMBl the iareoLioB of t Preoeb bivbI 

wOo^r. IB fommtui at L« BaebrIU. wImk It haa bMB trtod dariaf (dur jwa, milt «Ib. 
rolariy tnw rMulta, sad tovad to b* a Boat vahublc marlao InalnmanU whmbr the 
ertm ud abipa ttallooad off the coaata ma^ oftra b* aaved — tb* otteert having aavaral 
boan* noUca. aad boawlBg wbao to m* otrt to aea or Into barbow. The LoatniB»nt 
Uacir. raltrioHv, vaacUy taamblca a naHnar'a eonpaaai and, having bate Aaad daa 
north, tbr acedia will take up Ita poalilon, aad wbatarar point It daaigoatca. that wiud 
wUl arUva la tha 24 houn. bat gaaerallr wllbln the 12 to Id boon ; accnrdlog to the 
time that Uw naiNlla rvfaaloa at aneb point, oolong wilt the wtad blow from that (loartaTj 
aad according to the ladlaalloa of tba acedia Irom Ita borltootal and aatnnl poalUM. 
to will be tha elolanra of the wind. The principle upini which the vrfillkiairter h^ 
bean cooatnicicd M>aia fcaalbJa. Tba nagno-clactrlc flutdiiorround oar globe, and tbalr 
dltaal action la vialble lu tha worltlnga of the atariacr’i coaipana. Wlacb being the la- 
nit or dccuiral ebangaa. are prodacad by a diatnrbaace In lhaaa lulda, and continue 
until the exact cqnblbrium la obutned « ncUhrr do tbeac winda bunt forth imaiedlaUly 
ovrr oar beada, hut take their origin within a clrclr of Imiartiar ctmmfrrance— taUng 
nor oan poaiUon at the contra. Any undue action In any part of the fitdda within Ihia 
clicuiafrrenca, will have mora or leaa Influence upon the whole ; but oar ordinary acaaea 
cannot mark thcae ebangaa, although wa aomatimea And ncrvnai invaUda maarkably 
ayapatbetk-, and able to fortell what the healthy mu cannot— yet, when the change doea 
arrive, a few houra altrrwarda he b obUy al to admil hla own graaavr aenaea. The dell, 
eate mechanlam of the reatllemetar forma Itaalf into Uia eantre of a cartalo uDdeAoad 
rircamfermca. but tha extent of wboaa loflueiKa doaa not rxeccrl a apace of 24 boura j 
uy change taking place wuhia tbla circle la notiAed— to that, auppoaa the raoe to ha 
pJnUng oortb, but that the vrnUloineter at the aamc nooient noInCa to aoutb, thru, 
wUhln the 24 boura, the aoutb wind will blow i but the ordinary change la from 12 to Ifl 
boura, and abould the rantilomrtrr remain for boura, or daya,atib« tami point, the aame 
wind will conltane Uowhig i but when It changra within the 24 boara, the wlndwlil 
cbongr alao. Tbla tnatminent It not inluenced by the llgblrr breneot whra a atrong 
wind bUiwa. the needle, or Indicator, la horliontaJ— hut aa the winda, or ataioapbrrle 
cbaugta, gr^uaUyinrreaie la violence, the point la elevated hy the weight of the atmoo- 
pbere, and thna not mrrrly nrelodlcatca the wind that la to blow, bat Ita exact atrengih 
and duration. If ihe ptiaclple be proved to be correct, then, pneaihly, impravemenU 
may be made, by which even the hlfbeat brecaea may be pieladlcattd. It la about to he 
tried by the Admiralty. 

Sui^ikate a/ /roa ybr Puri/t/inf/ Go*. — M. Mflrtcoa, of Ihe Univenity of 

Louvain, baa made a dlacevery In the ute of aviphate of Iron for Ute purlAcatlon of coal 
gaa. By tbla arrangement, the gaa paaaee through two purlflera ! In the Ant la placed 
I cwt. of aulphata of Iron, dtoeoTved In tO gallona of water, and In the arcond milk of 
lime, made by adding t<3 gallone of iitoe to S7i galloua of water. On paaeing from the 
•ecoud puriAar. Uic gaa la almoat completrly tlrprlvel of Ua aalpburettrd hydrogen, that 
It Bcarrcly cbangei tha colotir of paper motateoed with a aolutlon of oxalate of lead. Hy 
tbla proccM, there la a greiier dcpotll uf Ur in the aolutlon than when water aJoite la 
employed) and there Is e much more abundant rondenaatloo of aqueouaaad ammonlaral 
vapoura — #0 ibsi during long-rontinued froett, the plpea have beeu kept enllrely ffee 
from Ice, which cauaea conaldcrabte trouble and erprnac. The cauae of Ur depoallleg 
in a frrruginaui aolutlon more readily than In water, arlsra from the aulphata of Iron 
having a greater allnity for the Ur, which Ucomlexere, andeerrtea down with it ) ar.d the 
greater coitdeiwallon of vapoura conUlned In the gaa la cauaed by a more cumpletc 
abMrption of ammonia, wbkh alwaya haa a tendency to mix with other vapoara. The 
above qnauUty of aulphata of Iron le anfllclent for purifying the gaa from to 27 use 
of coal I the aolutiOB it then ao Impregnated to aaturalloo, aa to require changing, it la 
probable the reaidue of thia plan may hecume a eaiuable article of commerce. 

tVkUe Paint Manufnefnrtd fmm the Uverponl Polytech* 

Blc itneitty, Ur. i. A. ForveM draertbed a new mode of maaufacturtng white paint 
of an excvllnit body, auperlur to that manufactured from leod. It la made from uxide of 
antimony, and haa many wlraoUges. He had aacrriaincd, that though It waa now 
high In i^lce. were there a demand for anilaaony. that tneUi ciruld be obulned In abund* 
ance at about 41^ 12 a to«>, whereaa the lead ua^ cuaU ff24 IPa. The new paint waa. 
conaefluenttv. much cheaper \ It waa not ao apt to luae lu colour, and wmild vpread over 
a nucB larger surface than an ev)aaJ weight of the paint msnufaciure<l from lead. 

.'iouaJ tnadt riaiA/e.— A methoJ hk* heen diacovered ind mttumt, hy 
which Munil wUl be made visible to the human eyv. lu varloua forma and wraers demon* 
atrated to aight, and the power lo dbcrlmlnatr belwren the tones of one mualcwl liwtru- | 
meet and another be as complete ss to otaerre Ihe anion of waler when illstarbrd hy i 
any malerlsl cause. The experiments are likely lo be ere tong repealed lu the Royal 
Society. Tbc exhibition of ell^a on Ane aand haa probably ted >o tbla satoolshing 
Isaue. j 

fWcfioA Hammer. — A novel maclnne, jutl rompleleil. U nuw gt work al 1 
Ibe Urcst Western Woiks, at Bristol, the invention nf Mr. John Jones, manager of the 
works, who also Invented the “Cambrian Knginc.** Tbr mu bine la rsUed a '' Friction 
Hammer, “ aad cuaalacs of fraiara of taat-lron. In vthUh are vertical illdcs acting as gukics | 
to the hammer, and alao supporting Ihe macbitiery nreesMry frr pulling the hammer In 
motion. The hammer coosisU of a plauc bar uf Aul wrought-irun, to arranged aa to I 
uock In the alldea, sad la ralacd by meant of two vertirni rwtieis turning in oppusUc 
direetlons, which are made to bear upon the bar by an vai-eedingly simple arranfement 
of hvera. A alight prcMurenpon the bondlc of one lever raises the hammer to any I 
hsifht not exteedlng < feet { the prvaaure bring rem«vr<l It falls by Its owti grarlly t this 1 
leter Is alao arranged ao aa to atop the hammer In any part of Ita rlrscent, ahoold tkcum. 
aUnres render It neresaary. The friction rollers are put In motion by means of straps ] 
aad pullen, fly-wheels being also AUed on each sirup. i 

.Veur i/efAo(i nf Treating the Ore n/ /’iafiauJN.— Inxtead uf ihe tedious I 
AncratloB of olKalnIng pure platinum from Ihe orv, empUiting d or 10 parla of acid lo one | 
or pUiluara. U. Hess suggesla Ibv followlitg aa ao Improvement :—kJrlt one part of 
plalinnrn ore with two or Inrre of xlnc. wrhh^ will form an alloy very friable, and easily 
reduced to a Anc powder, 'flila powtier is then to l-e sifted, atKl on it poured dilute sul j 
phnrlc add at Uia common lemperaturr of the atmosphrrs. The temireraturr la then 
gradusllr raised, and tbr melula allowed to mairrslv a« long aa there fa anything lo rlia. 
solve; the add In a ahrwt time sepsraiea all the sine from the alloy, and Ihe principal 
part of the Iren conUlned la tbc <we. A solution la olKaloed In which hydroaulphurlc 
MXd prodacea oo precliduu. Haring poured off the liquid, the residue Is a Ane ponder, 
whirn, having been well washed, la tinted with nilric mid, which dissolves Ihe copter, 
aod oiiief forHgn tneUls ; Ihe pUllnum Is theti dlaaolved in nltrochlorle acid, and then 
proceeded with in the usual way. 

Gat Maihe Power.-^Xi the Jeademie dea Scienett « report was read on g 
“ gas-propeUer,” Invtnie'l by the late U. HeUlgue, In ItHl. It conslati of aa Iron cylinder 
In the form of a V— one end la Hosed ; water la (leured In to a rerUln height, and in tbr 
open ei>d is placed a pUton aod rod, In the usual mauarr. On Introducing any explosive 
gasea over tha water, in the rlosed end of the lube, and effecllag their combustion, the 
rsBultlng gaaoa press, by their auddra expanaloa, tbc liquid oa which they rest, aad 
toue up the pisUin lo a certain height, which ta again depressed by the cooliag and con- 
dcnaatloB of the gas. and (he atmnapherie presaore on the piston. A regular reciprorat. 
lag motion la thus ebuitted, wbkh, of course, ran be applied to every dracrlptlon of ma. 
chloery. la closely experimenting on this principle of motive power. It haa been found, 
that eight volumea of air, and one of gas, obuincd from the dccoapoiitlon of water, by 
pasalng ateam throogh eyilnden Alleti with rod-hot charcoal, ronalat of hydrogen, Afl; 
carboalc oxMa, 38; carboale add, fl. The gas caa be nuauCsetured ter one-Afth of a 
halfpeeny per 14A quarts, which Is cansldereo equal to 6 cubic laches of steam at ow) 
auaoaidier* pressure, and cosllng one balfpeany and (hrae-Aflhs The inrcBlor found, 
that flu quarU of gaa, and 2dU qusita of air, gave aa eaplosiTT forte equal lo 1 3A toes, and 
2.40g csplaaloef can be made per hour. 



or nw rATBim. 

GEANTflO IN EMOLAND FEOM FbbEDAET 28| TO MaECH 22, 1848. 

Six Mantha ailo^Md/or Bmrotmeni, naUatt atkanaiae expmaad. 



EUsabrtb Wallace, of Lanrel*kMi|e, CbeltenhaBi, OlouceaUr, aptaaCev, for "certain 
ImprvvrtaecU la facing. Agurtag, designating, dacondlng. plaaBlng, and otherwiav 
Attlng booaea aad buUdiagt, parts of which are applicable to articles of faral{are*“— 
Healed Pebmary 2>«. 

John Craft Roberta, of Hol^ell. PllnUhIre, vurgeon, for a slmpllAed aod Imprwrw* 
mode efcommunksUag loteUtgence, by meana of electricity and mafneilam, cemhloed. 
or not, with stenm on railways, beiwsen Ihe carriages on the line sad the en^oc or us . 
der, ao that Uve guards and paaBengera nay give notice to the fagineer or rnglne.drivcT. 
for the preveoUon of accldmu or casualties, or iba mltlgatloa of the evil thereof, and 
protection of human life snd property frusi loss or Injury; and, alao^ of communicating 
sIgBali by the same afenty, deacHhUig the canae or caaaes of alarm, and a otw mode *; 
secorlag tbe pamage of clectrldiy, for tha above perpoees, to be aBhotituted or not f<r 
the side chains, and of comasunlcatiaf lotcl Igence between distant plaraa on the Uac.'*— 
Pebmary 3D. 

William Palmer, of button-street, Clerkcawell. lor " Imprareneota in melting fat 
and lo the manufacture of candles. “—Pebmary 2b. 

Charles lUlctdc, of Aberdeen. Scotlsad, engineer, for *' certain Improvetnents la l-ne 
motive sad other engines.**— Msrch 2. 

Prancis Whiahsw, of Hatapstesd, Middlesex, civil engineer, for “ a certala msnufbc - 
tur* of pipes of esrtbeaxrare, pottery, and glaas, and of certain appUcaUona g»«d arrange* 
msnts thereof.**— March h. 

WUUant Ksail, of Reading, Berkahire, engineer, for " certain Imprevemeuta La thrasL- 
log machines, and In steam-boilers, ert^iws, aod other apparatus for driring the same, 
whkh apparatus Is spptlcsble to dhvisg o(^ machiacry, port of which iBprovemeptt 
Is a commnnkaUon, and the remainder la his ovm Invealion.**— March d. 

James I»ckh>eart, of Milton, GraveseiKi, Kscit, for "oertala Imprpvvmeota la veniha 
tloa.*'— March B. 

Theodoiiis CorasJius Sreger, Knight of the Order of fUidsrlaodscbe Uoa, of Saint 
Orsvenbage, Hollsad, but mrw of l.ielcesleT-sqiurs. Middlesex, physician, for '* Improve- 
ments In the roDStmetiaa of railway carriagea"— March h. 

WUHsm BeckcUJobnaou, of Liverpool, engineer, for ** certain ImarowmeBta which 
art applicable lo locomotive, atatlenary, and marine steam-enginea “—March ff. 

Warren de la Ror, of Banblll-nrar, MMdlraex, manofhetnrcr, for " ImpeoTomeats la 
machinery used Ib tbe mauafacture of cardboard and pasteboard.'* (A commuakation 
—March 6. 

John Honstoa, of Htepney, UMdleaex. surgeon, for ** Improvecncats in ohtainlag mo. 
Uve power by tbc aid of almospherk air, aad In obtaJalug combustion. ** — March 8. 

Oeorge Koyce, of PleUand, Llacolashlre, for “ Improvemrata la aMchlacryor appsrs. 
tna fur deposillDf, cleansing, aod grinding co>u sod seed.**— March 8. 

George Lla^, of dtepoey, Middlesex. Iron-founder, for “certain Improveeaenu lo 
furnaces and blowing niacblnes, snd ImprovemrnU la engines snd macblneiy for driring 
the isme, which impravements ate alas applicable to ether poipoaes where moUee pawei 
is requtr^.**— March i*. 

JoMph klaudslay, of Um firm of Maudilay, Sana, aad Field, of Lambsth, eoglaeera. 
for “certain Improvementa in obtaining and ap|dylBg motive power, aad la the na 
rbinery and engines employed therein.** — March It. 

John M*Caoochle, of Urerpool, engineer, and Louis James Claude, of Bootle. Lat;cs- 
shire, enginacr, for “ certain Improvementa In loromotlre eogioea.’*— March A 

Alexander Alllott, of Lenton works, in the county of NelUngbam, bleseher, foe “ tr.- 
proetmenls la apparatus need la the working of steam.boikra, also lo apparatoa used in 
rlesDsing Aues.'* — March A. 

John Hrmlerton Porter, of Blarkhaath. Kent. eoMnaer, for “ Improvemeats In itoo 
girders, beams, irusaea, aad supports, and la renderfng the floors of oulldlnga flre-proc ^ 
hy the use of iron. “—March A. 

Henry Bashoni Hobdrll, of (be city of Oxford, goldsmith, for ** Improvements lx 
studs aud tnUoni.'*— March !)•. 

George Coode, of Haydnck'parfc, Lancashire, for “aa Improved method or methxt« 
of distributing over land liquids and tubataaces In a liquid or fluent aute, aod ceruJr 
imprvrcd s|>parat«s atMl machinery employed thercio.'*— March II. 

John Aahburv, of Openahaw, near Manrhesier, for“Mrtaln Improvemeata la tbe 
conilructioti ana mtnufocture of wbevb for itae upon raliways and catamoo roada, aad 
lo the methods of preparing and coaslructJng tha tyres used thereon.**— March 1 1 . 

Alexandci AlUott. of l,,en’ou Works, Nottingham, bleacher, for '* Improvements .* 
sprIi'K apparatoa and in balance*, also In breaks, aad In the meana of working breaks 
Manh |4. 

James Porritt.uf kUleaAeld, Lancssblre, foe “ certale Improvements In cardlng-eoginet 
for esu^diog wool and other flbrotis aubstaneva.*'— March 14. 

Frv<terkk Wlltlam Michael CoJIins, and Alfred Reynoidr, both of Charterhonsc-iqua.’c, 
Middlesex, eitgravera and printers, for “ Improramenta in Ihe art of ornameotlai ck)n« 
carlhenware, and gtass.’’— March 14. 

John Hosmer, of New Cross, Harrey, sureevor, for “ Improeements lo apfarscusfw 
supplying water and for cleansing drains and oeweva.'*— March 16. 

George ElUna, of DraUwkb. Worwatahlre, salt maeufarturtr, for certain ** Impro«-r 
wems la niauufacturlog aall, and in apparatus for manufaclurlng salt.** — March 32. 

AklUlam Edwairl Newton, of Chancery-lane, Mlddteeex, foe “ sn Improvement or :n 

E iorements In makliif rwapiing JuinLs for pipes, noules, stop-cocks, still and cytlnde. 
ewda, aad other apparatus." (A comroualcailoB.)— March 32. 

Henry Besaemar. of Aalnt Panccas-rosil, kllddlcse^g for “Improeemeata la tbesna' x 
farture of glass.'’— March 27. 

WlUlaa llcndcrson, of Ftrk-head, l^narkahlre, Scotland, cbsmisi, for " Inpreif- 
mcnls la treating leml and ether orva.**— March 33. 

Joaeph Oral, of Oulldhall-chambcrs, feaClrman, for “certain Improvements in tha 
manufacliire of artlllclal aiaae, cements, ornamental tUts, bricks, and quarries.** -.A 
rommualcaUofl.; — March 22. 

William James Hailey, of Lambeth, Hurvey, Hthographer, for ** certala Impravemcnw 
in machinary lor propeillog.*'— March S3. 

John Lawea Cole, of Liocaa-stroct, MIddJcaei. for “certain Improvemeata la steam 
tfiflna.“— March If. 
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BLOOMSBURY BAPTIST CHAPEL. 

John Gibson, Esq., Architect. 

( JTi/A an Engraring^ Plate VII.) 

B)oooubury>street now presents a veiy unusual, if not alto|re> 
ther unprecMented, assemMsfre of church architecture, there 
beinir there no fewer than three churches — at least, places of public 
worsbi^to^her in a line by the side of each other. With 
ireoerai similarity ofpurpose, they display frreat variety, or we 
mifbt say contrast. That to the north — namely, Bedford Chapel, 
or vhat used to be so called, and which was urifrinally of a most 
dismal ^tahemaele" appearance— rwas merely re-dresaed externally 
a rear or two afro; a circumstance that perhaps excuses many 
defects and inequalities in the desifrn^ the architect heinir com- 
pelled to retain all the former openinfrs« both doors and windows, 
—and it would seem, the former turret and a bit of the ^ble also, 
which are seen sticking up most awkwardly over the now horixontal 
line of the front. Were it not fur that, and for the meanness of 
the doors, the front would have been passable. 

The second of the three building in point of date is the south 
one. — a French Protestant church, with a small residence fur the 
elerfrrman attached to it. Fur this, the style adopted is Gothic ; 
but the desifrn is exceedingly sober and unpretending, there being 
scarcely anything in it except the large window to give it expres- 
sioo. Even that feature is not made so much of as it might nave 
been ; for although sufficientljr correct as to mere form and com- 
position, it has s tame and MUiritless look. 

The Baptist Chapel, whicn comes in immediately between the 
two other buildings, is by far the most ambitious and conspicuous 
of the three. It is that which announces itself must distinctly as 
a church — in fact, much more as a church" than as a dissenting 
place of worship, the latter having hitherto generally eschewed 
iottesd of at all affecting, the eccleaiaatical orthodoxy of towers, 
tod spires; while here we have not only tower and spire, hut a 
pair of them. And here they produce a most agreeable diversity 
of outline, not only as regards the structure to which they belong, 
hot the general grrnip of all the three ; more eapecially as the as* 
pect of their fronts ia an eaat one, — wherefore they arc invariably 
ID shadow, except early in the morning. Standing nut in bold 
relief against the sky, and catching the light on one of their other 
iidea, the towers serve to produce some play of light and shade, aa 
well aa form and outline. They tell very strikingly in the view 
from New Oxford-street,— perhaps more to just now than they 
»U1 do some time hence, for at present they occasion something 
like surprise also, they seeming to have started into existence all 
at once, as the building was begun only last autumn. Owing to a 
wngularly happy accident — to mere accident, and nothing more- 
one of the towers displays itself very picluresouely from Hart- | 
street — near by 6t. Geori^'a, Bloomsbury, — at tne end of a vista, 
funned by a cross-street that runs obliquely from New Oxford- 
street, into Rloomsbury-fltreet. 

The style of this Baptist Chapel ie of exotic character to 
English eyes, it being mediwai ]t.<lian or Lombardic; but whe- 
iber selected on account of its being unlike our own Anglo-eccle- 
nastical style of the same period, we cannot say ; but. we must oh- 
•me, the addition of eainpatiili partakes very much more of 
E^ish Gothic tlian of Lomnardic physiognomy and misle of com- 
position. As our engraving explains the design itself much more 
Intelligibly than the moat accurate descriution could possibly do, 
ae need not even attempt any ; accordingly, we shall coniine our- 
■elres to a few remarks. M’hile we readify cimfess that the ar- 
chitect (Mr. John Gibson, whose name was quite unknown to us 
befure) has shown competent knowledge of the style generally, 
ve also desiderate mure regard to the spirit of it in some of 
details. The uppermost story of the towers, and the large cir- 
cular window, are satisfactory enough ; not so, however, the door- 
vapa, which mir;ht very properly have been made far mure im- 
portant features,— important, we mean, nut as regards rise, but 
«ith regard to design and execution. Such parts of a building being 
those wTiich are most clearly of all seen, — in fact, those which sub- 
ject themselve* to the closest inspection, they naturally demand 
more elaborate ornamentation and finish than others which can l>e 
leen from, comparatively, only a distance. Such at least seems to 
have been the principle generally observed by mediieval architects, 
shose doorways and {Hirtals were frequently most prufusely 
adorned, even when all the rest of a facade was either featureless 
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or left quite plain. The bestowing particular attention upon them 
is indispensablv requisite fur anv adequate characteriiation of the 
Lombardic style ; more especially aa, unlike the Gothic, it affords 
very few resources of design for windows (circular ones alone ex- 
cepted), which were seldom more than mere small single openings, 
without any of that variety and richnesa which arise irom malHons 
and intersecting tracery. If not richer in their gener^ design, the 
doorways of this chapel might very well have been conri^rably 
bolder ill their details and execution. Were they more deeply 
recessed, and their mouldings in greater relief, they would make 
a far better appearance. 

The building ia of white brick, with ornamental dressings of 
C«n stone. The spires arc constructed of timber, and are covered 
with ornamental tiles. The width of frontage ia 70 feet, and the 
height to the top of the spires 1 15 feet. 

The interior affords accommodation on the ground floor fur about 
460 persons in pews, with b vestibule and two v'estry rooms. In 
the towers are staircases leading to the basement and gallery floors, 
the whole extent of the funner being set apart for two schools, fur 
biiys and for girls. The galleries occupy three sides of the chapel, 
with an organ galley on the fourth — tnese will accommodate 470 
persons in pews with a separate gallery for 950 children ; total 
accommodation, 1,180. 

The span of the roof, clear of supports, it 65 feet. The height 
from the floor to the ceiling is 39 feet. The whole building is 
nearly a square, and covers a superficial area of 5,150 feet. 



GOTHIC WINDOM*. 




Si.— I> urinK the .iitimin of IMS, in which I rtared nome week. 
«t ISvppart, on the Rhine, I met with, in m oM church at that 
pl«re, a (inthic window, of which I made memoranda. From 
the», a friend haa been enabled to wnd me the incloeed. I now 
forward it to you, in cane you may think it worthy of insertion in 
your very UMlful publication. 

1 am, yours, &c., 

Athat/ram Club., PaU MaU^ ^“'*^**^* 

J/arcA 16, 1848. 
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r AND! DUS' ft NOTE. ROOK, 

FAS( ICULUft LXXXI. 

" I burr ilbfriy 
W'llhtl, «i lar^r^ a ckarter a* tb« 

To Mw on nbom 1 

i. y\’e *re never, it would to have nmre than one view of 
the new Palare of Westminster ; fi*r thoujfh many representations 
of it — or what tali theinselvea aueh — have Ixh'ii published tn va> 
riou« shape}*, they are nu*rely copies either of the first one, or t»f 
each other; all of them showiiifc onlv the river front, as taken 
from the south-enst. AVhat sort of hJelity and taste stamps such 
liarefacedly piratical marmfiwture, may be more re^uiily imafrined 
than decently — at least ternpcnittdy expressed. Nothing leas thati 
nerves of iron^ — or else a (horou;(h caUusity of mind that i« hardly 
conceivahlc in «uch an artist, ran eimhle Mr. Harry to endure 
some of the abuminuhle lilnds so iiiHicted U|Ktn him, ftchinkel, 
Kleure, flilrtner. and other foreign architectJS have been similarly 
U1 h‘ 1U‘(1, and perhaps more irrievously still ; but then there are 
their own authentic representations of (hem, aa well as their build- 
ing themselves, to sliow to thiate who have no other means of 
jud((in^ of them, what the latter really are ; whereas, without such 
incontn>vertihle evidence to the contrary, some of them miglit be 
siippised to be the most barhamus and nnserahle thinifs ever 
erected, — at leiiat, such would he the case were it not that the very 
vilenesa of the representnti«»n ctimforta u» with the AMurance that 
(he stnirtures themselves cannot, hyany possibility, 1 m> mi hideous. 

II. That pltnldin^ adherence to precedent, which is now made a 
in design by thirse wnose influence and Authority — 
m»»re especially in matters of church-building' — amount to dictation 
toarchitecta, has n tendenry to operate injuriously to art, in various 
ways. For art — in the worthy meaning of the term — is substituted 
what is or quickly will btK'<»me mere rtmtine, sufficiently dexterous, 
tterhnpa, amt clever, but still routine. As Alt as design is concerned, 
all, it may be said, that is now required of archittH'ts is, that they 
shall he skilful mimics, ftuch talent will stand them in stead of 
imacinatinn, invention, artistic feelinj;, crintrivunce, and much else 
iiesides. The architert ia in fact deermted from his position as 
artiat, the exercise of the faculties which such character implies 
bein^ interdicted him, and all that is expected of him beiiifr that 
be shall scrunulously adhere t« express patterns for the particular 
style he is called upon to imitate. Daily experience ciuivincea — at 
least mi^ht convince ua that, w.imohow or iither, the spirit of the 
onirinals is nut truiisrused into the copies, or oNc the peculiar 
MUitiment and AfwociAtiona c<mnerted with the fi»rmer evaporate 
altogether in the latter. Moreover, the example of medievalism 
itself i«, so far from Affording any prrt’riimt for, rather opiiosed to 
that system of torpid imitation which in now repardeil ny many 
AS the most salutary and effirncious for art. During the middle 
a;;es, there was continual chnn^v ami innovation in architecture, 
by means of which transithm was made fnim one marked ^auieral 
inode or style to another. S> far was precedent fmm beinjif re^ardeil, 
that not even uniformity of desi|m ami style was attended to in edi- 
fices which were carriwf on by successive ^cneratituis of builders ; 
and some of which exhibit in themselves, no( only different, but the 
two extreme phases of the INuiitcd style, including, perhaps, por- 
tions in an anterior style. I'he architects of those days did not 
suffer themselves to he trammelled hy precedent — to he tied down 
to repetition and copyini;, even where tney would have contributed 
to unity of etumthir. Tlien, instead of that tttanti~«tm in art, which 
we seem to consider essential to the maintaining it in its inteirrity, 
all was iiiiiovation. pro^^ess, prmluctiveness. The art was pro- 
ductive, because artists wrouf^ht out of their own minds; conse- 
quently, infused mind, intelligence, spirit, and spontaneity 
into their productions. They did not then reject new ideas merely 
because they were new, nor the xuirtrt*stions of ima^nution out of 
(he timid apprehension of bciiii; censured as inci»rrect. if not ab- 
solutely heretical in tante, Tliey did not, as we now do, abide by 
ready-aiade,and renily cut-and-slried patterns, but desisted all their 
details freely, for they employed what wnxtothem their vernacular 
laniruafre — their own mother tuiii^e in art, whoM* chara*rter ami 
idioiiiH they helped to frame, and in which they expressed them- 
selves instinctively. To us at the present dav, llie style they ujw*d 
has Injcorae a dead laiipunpe ; one in which, hy dint of study, we 
may attain to considerable proficiency ; but which we do not think 
in, and which does not supply words and expressions for modern 
th'.ncs and modern ideas. He miiy indeed so call it, but medie- 
val Enjflish architecture is no lon^irer our National style, if by 



“ National’* we are to understand the prevalent style of huiMinsr 
^nerally employwl by us for all purposes and occasions alike. We 
may he mediaeval in our churches, just as we may be Uiceroniari in 
Latin orations at rolleffes and Hi-hiads. Rut we ourMrlves are all 
the while ^cttiiiK further and further off fn»m mediievaliMn every 
day. Free Uoiistilutions. Republics, and ( hartism, do not indicate 
any i;reat attachment to the spirit of mediivvalism. 

III. \\'e are now, it seems, likely to have, for the very first time, 
a wiirk that shall fairly answer to the character of a* Dictionary 
of ArchiliH-ture, wliich those which have hitherto appeared under 
such tide liave lieen very far indeed from dom>r. l^oy have, al- 
nu>*‘t w ilhout an exception, been little better than mere tradini: 
HpeculalioiiN“-thiii|fH manufactured for the market; and some of 
them have been such arrant scis^urs-aiid-puste work, that hardly 
any market could be found for them. TJie epithet, *• .\rchitcctural.'* 
applied to Nicholson's, ia Utile less than an arrant misnomer; 
tlierefore, 1 am not at all surprised at the present proprietor of the 
copyrijfht having been told, as I hapjicn to know, by one whom 
he was solicitous to eri^uq;e to hriii^ out a new edition of it, that 
in order to he rendered at. all what it would now require t<i bt». it 
must be entirely re-wntten from he^innin^ to end, and amplified 
to almost double the quantity of letter-press. As the Dictionary 
now promiHcd us is to be the undertakiiiif of a society, there is 
reason for expei'tiiiK that it will be uniformly welf-execute<l 
thruui;hout. \ ery ifreat room fur improvement u|>on evervtbin^ 
there is at prcM.*nt of the kind either in our own or any* other 
laiiffuaKe there certainly is. if only because materials liave so 
greatly accumulated, and so many matters and subjects have 
come up that ought to be not merely noticed, but treated of pretty 
fully. At the present day it would, for iiiNtance, be unpardonable 
to omit such term-, ami the information cijnnected with them, as 
Uinque-eento, Renaiiosunce. Rococo, and numerous others either of 
a similar or different class. 

IV. If the Dictionary in petfo^ here alluded to, is to contain 
articles of aichitet'tiiral crittciMii and ir^thetirs, it will have to 
supply a very great deal indeed merely in that single department of 
it. Infac'l, theartistic pbiioMipy of architecture has scarcely tieen 
merely touched upon at the bc«t, and that very vaguelv, luowlv, 
and drily, — whcreiis it requires to be fully elucidated by actua! 
instances and cxaiiqdes. C haracter, ( urn posit inn. C'ontrast, Effect. 
Hrandiose, Hrotesijue, Heaviness, Picturesque, Purity, Richness. 
Simplicity, and many t»lher terms, might be made to furnish exc^d- 
ingly intending and instructive articles— such aa would tasist 
very much in popularising the study of architecture. 'That it 
CTcatly needs to be }K>pularised can hardly lie disputed. Of ver)- 
little use is it for its professional followers to call architecture the 
queen of the fine arts — or rnlher their so calling it partakes of the 
ridiculous, while the public are for the most part utterly indiffer- 
ent to it as a fine art ; and that such is the ease the exhibitions at 
the Royal Academy strongly testify, where the picture of a *• posv- 
faced" girl, or of a damsel painted ^ in buff," will attract crowds 
of spectators, w hile the archilecturui room is a desert, or used only 
as H thoroughfare. The pictures, in fact, possess so much HtrongeV 
attraction for the many, that the architectural drawings are com- 
paratively quite disregarded, or if looked at, are looked at rather 

pictures than as designs, and judged of not so much according U* 
the architectural merits and ideas which they display, than acconl- 
ing to ability of execution, and the pictorial qualities put into 
tliem ; which last species of artistic recommendation is quite dis- 
tinct from architectural value, and U wlmt may be imparted by a 
skilful pencil to very p*H»r, or even wretchedly bad designs. 

V. If the notices bestuweil upon the Fine .\rts by the newspaper 
ore# may !«• taken as a fair criterion by which to judge of the 
favour in w hich they are respectively held by the public. Architec- 
ture sail be scarcely above zero according to such thermometer of 
popularity. Although the class of publications just mentioned 
profesM's l4i he au J'uU on every subject, architecture is ignored hr 
it ; and why? — because it can be done with impunity. Is it to bV 
suppoMHi that such a jourtud ms the TimfJt could not, if it thought 
it worth while to do so, command as able as»iKtance in the de- 
partment of the Fine Arts generally, and architecture among 
them, as iii any other? .Most uiidoulitedly it could; and would 
do wj, were there, on the part of the public, any demand for such 
information and instruction. H'e may therefore fairly roncinde 
that there is none. This seems discouraging enough, but U said 
not for the pur]H»se of discouraging, but, t»nthe contrary, of stimu- 
lating architects, and inducing them to make an effort to create 
greater general interiwt in behalf of their art. Their vaunting it 
to each other is UNeless, and little better than so much idle vapour- 
ing. It is the public, not they themselves, who require to be con- 
vinced of its imjHirtance and excellence. Yet, what baa the 
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** Institute** done towArds promoting and dis!><3fninatinjr architee- 
tiiiul taiite amnn^ the public ^ The answer nuirt be— jurt nothin? 
kt all. The mere idea of anythin? of the kind dnex not npi>e<'ir to 
hare even w> much a* occurred to them. Nay. the I institute'’ mi?ht 
be e\tin?uifched to-m»>rniw, and neither the art. nur the prufe**ion, 
nor the public would mi«4 it. Althou?h 1 do not pretend to be a 
]iarticuUr admirer of the ** IiiMtitute.” I am. in one sen^e, ittt 
warme«t well-wislier, since most earnestly do 1 aish that it would 
«hrnalize itsidf. by doiii|r, i>r attempting to do. some real service to 
architecture, asabranch of Fine Art. At present, that body is not 
only eiceedin?!)’ drowsy itself, but iu torpidity has a bemimbin? 
effect whirii ortends Wyond its own immediate sphere. Still. I a.m 
n<4 A»r bavin? tlie “ Institute" alKiliohed ; but I do wish that it were 
entirely re-i-onstrueted. If I cut it up, it i* only for the purpose of 
its heiu? thrown into Medea’s cauldron, to be resuscitated in a 
1‘ctter form, and come f«»rth apiin vigorous and energetic. Or if 
a fresh and more ?tuiial spirit — if (ireater activity, ami ?Tenter 
i>«'m|uithy with Fine Art. cun he infused into it, without resorttn? to 
the proceaa of re-construction, the sooner it he done the better. 
M'ere I less devoted than I am to architecture, the ** Institute" 
would not l>e thus reproached bv me ; and if to be >«» entlmsiBS- 
ticallv devoted to that art, as to be ipiite re?ardlesi> whom 1 please 
«rr oHend while udvucatin? ita interests should subiert me to re- 
proach in return, I can endure it with far more of pride than of 
shame. 

VI. The natural death of Ludwi? the First of Ravaria would 
have Wen many de?n^ leM distrewsin? than is htw moral and 
political one, by which he Kan terminated his cJireer that forms an 
epii>cb in the history of art. ua an infatuated <dd dotanl. Scarcely 
ever Itefore has ao much been done by an individual prince for the 
eiDbelUsliment of bis capital, as has been urromplisbed by Lmlwi? 
fur Munich; whu«e name has in consequence l>ec«ime n familiar 
huutiehold word in the mouths of artists throughout all Eiirojie. 
What other princes have done for art has been in a ?reat measure 
out of either ostentation or policy; but the ex-kin? <»f Havaria 
icems to have been all aJon? warmly attached to art for it« own sake. 
It was himself personally that uri?inated the idea of, and i>edu]ou'iiy 
wslcbed thn>u?h their nro?ress. monumental stnicturi^ some of 
which would of themselveH highly sufficed for recordinu architec- 
turally an entire reign. No very exri'ssive h>'perbole is it to sav, 
that the reign of Ludwig has been equivalent tii the lengthened rule 
•if a dynasty, when we compare Munich with what it was some thirty 
rears ago and now hr. And ntur !~why now. tlie tears sherl irver 
lii« coffin would have been far less painful than the sigh which we 
give to his fully and his fate. 

VII. There is a vast deal of prate and palaver alHmt Fropor- 
tions, as if all beauty in architecture were refemble to tuem 
Alone, independently of all <»ther qualities that go to make up 
beauty, and independently of all circumstances. It ia so conveni- 
ent to have what liN»ks like irrefrngihle and authoritative d<K*trine, 
and a theory so compact that it may be put into nnutshell. or 
carried on the tip of one’s tongue, ready to dart out the magic w urd 
— Frop<*rtimis. Vet. so fur from being on th.^t account a simple 
one, such theoiy ia an exceedingly complicated and abslrust’ tuie. 
If we ask what are beautiful Proportions, we shall be told •‘just" 
••new ; when, if not satisHed with such elucidation, we rettirn to 
the charge and inquire what are just Projiortions, we shall, {lerhaps, 
tw further enlightened by being asaiired that they are those which 
are hannoiiious and conduce to Ireauty. For the human hgure ami 
»ther animal fi»rms. there are siamiartU of normal l*n»(H»rtious, 
lixed by nature herself. Hut in architecture, there is no imiiiut- 
aSle standard of Proportion fur any one style, much less one ap- 
plicable to all styles alike. In the Greek orders, we find the very 
extremes <«f pru^iortion — such as could not be exceeded either wav 
without fulling into deformity and disproportion — in the Piestiim 
Ihiric. and the slender, comparatively too slender, ('orinthian. 
Vet, utterly dissimilar as they are. all the onlers may be said to 
be admirably proportioned in themselves; which, however, instead 
•»f at all simplifying the matter, only renders the subject of Pro- 
p'lrtioD the more abstruse and perplexing. 'Fhe very bi*st Propor- 
tions are only relatively good, for differently applied they might 
lie far from pleasing, or even he absurd ;-^t the utmost, only 
average proportions, suitable for genenil guidnncearid fui ordinary 
cases ; and so far from being abided by, such average m«v freijueutly 
be greatly exceeded with the h.-ippiest effect. Whnt, for iiHtaiice, 
IS loftiness hut uii unusual degree of height in comparison with 
breadtli, or height exceeding the usual relative proportion which it 
l>ears to width ? To attempt to fix invariable Proportions by rule 
is worse than nugaton', NiiireitispositivelymischievuuK,anddetmrts 
from the privileges of art ; rendering thut a merely mechanical i>ro- 
ce«s whicii ought to he determine*! very differently, .\fter ull, it 



Is the eye which judges of Proportions ; therefore, surely the eye 
of the architect — supposing him to he at all worthy of such name 
—ought to be able to dwide what are plea>>in? IVtporlioijs quite 
as well a* that of other jieoplr. And w» that they he pleasing, it 
matters not at all how much they deviate from onlinnry routine 
and its rules. Uiuliie stress is laid upon Proporti«m, beriiuae it is 
generally siMiken of us if it were all-sutncient in Itself alone, ami ca- 
pable of ensuring excellence ; whereas, it is only ««iie element of 
lienuty in design. Resides which, the term itself is usually under- 
stfHjd in only a ven'limite*! meaning — namely, with reference to th;*t 
mechanical specie* of it which *'oncern« itsidf with merely part* 
and individual members or features without that higher artintir 
one lw‘ing included in the idea of it, which regulating the whole 
of a comjuwitinn, stamps it to the eye at *mce as a captivating 
roaernWr, all whose parts are in perfect keeping. That kind of 
Proportion is *juite beyond the reach *»f rules. 'I'hose who cannot 
find «iut for themselves how to produce it. must dispense with it, 
trusting that it will never be misseil by those who are content with 
Proportion in pieces and bits, — by hairbre.idt}i measurers of 
columns and mouldings. 

Odious an the U’iridow-tax mav be as a tax, t cannot at all 
agn'e with those w ho consider it, or talk as if they did coinider it, 
to ojierate injuriously upon architeclural design. So far is np- 
peaniiice from being at all benefitted by a multiplicity or frequency 
of winilows. that the fewer the windows the more satisfactory is 
external appearance; for unless sparingly intnaluced, such r>pVn- 
lugs sadly interfere with breadth and repose. M'e certainly d<>not 
find that in designs produced as wpecimeiis of their author’s taste, 
consequently comiMJsiHl without the slightest regard to the U'ind*iw. 
tax, they are at all prodigal of w indows. If the ^\*indnw-tax lie felt 
a petmliarly onerous and mipressive one, let it by all means be got 
rid of ; but in the name of comm<m-sense, don’t let its effect u|mui 
A rchitectural design he urged m u reason for its removal, bec{lu^e 
if taste is to have any voire in the matter, it might finil a very 
strong plea for the obnoxious tax being doubled, *ir eiun trebled. 
U’itli regard to the purjMh«e for which windows are riece'wiarv at 
ail. riMims may have too much light, or too much wimlow-surfare, 
as well as too little. The cheprfuliuo>s of u room *loe« not depend 
so much upon the quantity of light admitted into it, <is upon manv 
other circumstances ; and forenio^ among them is the air of com- 
Ibrt, «ir of both riimbined, which it exhihits it'elf. .Much also de- 
peiols it|Min situiition ; for the latter imiv be such as to render the 
mininiutn of exposure to our view of it desirable. .Again. thes*irt 
of cheerfulness derived fr«»m w imlow-lighl is entirely dependent 
upfin the wc.ither: if that be gbrnniy and cheerless , — trhie and 
dull. In distmd weather — no very great rarity, by the by, in 
this climate.— a Maxing fire is far more cxhilamtiiig than the mere 
daylight. Of tjnantum of winilow or aperture for light in n room, 
there may be excess just as well os deficiency. A’ot, because light 
is indisperisjdde, it ia thought that there c'mnot pmuiibly be to<i 
much of it, 

1,\. 'V'hile some of the studies nn*l qu.’ilific.xticms enumerated 
as reipiisite for the architect are very remotely connei’ted with 
either the practice or theory of his art, even if they can 1 h» said 
to Ik* romiectiNl with it all, *ithers there are which are overliKiked— 
at least passeil over in silence. It is difficult to repress a smile 
when we find Ilistorj- and Riogriiphy incluiled among the studies 
which an architect ought to lie conversant with — for why not tleo- 
gT.-ijihy also — more espi*cially 7Wwj^ni/>Ay» o** descripti*>jis of cities 
and theirpublic monuments. The ijunnlnm of History, h*»wcver, is 
so far from being formidable, that it dw'imlli** tlowii into a mere 
hoiiueopathic do<e, — no more of it twiiig iiiHistcil upon than wh.xt 
relates to architerture. Just the same U it with iJiography ; for 
architectural biography is exceedingly scanty indeed, ami does nut 
at all tend to encumber biographical dii'lioiiaries. .\lr. Donaldson 
p*uiits only to one source for it — to .Milixi.i alone, w itboiit so much as 
mentioning 'remaiua, Quittremcre de (Quincy, ami ( Van-llemmdez. 
Of biography in general, it may safely l»e preiiicuted that it ii* “a 
must attractive branch of history* ;** but the siitiie cannot possibly 
lie averre*! **f architeclural bi»»gr:»pby as a particular species of it, 
berati!***, as it hjia hitherto been treated, it is particularlv dry ; a 
fault that might be forgiven, were it not alsti particularly jejuHt. 
Hiograpby, aays .Mr. DonaldMin, when speaking of its importance 
to the architect, teaches us the Ciiurwe by which great men have 
attained to eminence yet that cannot he wiid of the species of it 
which he must he supposed to have ha*l exclusively in view. On 
the citntrary, it leaves us wholly ignorant of tile stuiiies and 
mental impulse'* to which the “ eminent" in the profession have 
been indebted for their ability, and their distinction in the art. 
Nay, we very mi ely learn what were the external matter-of-fact 
circumstances that shaped out and attended their pnifessional 
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career. Bicv^apbieal notices of architects we most undeniablf 
have, vet scju'cely anything really de«ervioj< the name of architec- 
tural bio|craphy, — nothini^ written in eximso and fully developed. 
Paiaiti^ over other studies which are stranirely claimed fur the ar- 
chitect, I will point out what,althou^ overlooked, 1 myself conceive 
to be very esaentialqualibcationa— 1 say essential, nut indispensable, 
— because daily experience convinces us that dispensed with they 
are. Now I should say that talent for Invention and Contrivance 
stands almost foremost amonit the qualifications for nn architect. 
Without it, he can be little more than a barren copier, — the crea- 
ture of eomme-U--/aut routine ; a very respectable automaton, but 
not an artist. If we care only for mechanical skill and excellence, 
let us boldly say so at once, and desist from that maudlin, namby- 
pamby prating about architecture as art,— except it be just that 
brevet grade of the latter, by virtue of which tailoring and 
cookery claim to be enrolled among the so-called arts, tor the 
display of other talent and merits, the opportunities are compara- 
tively few ; but those for the exerciae of Contrivance are con- 
tinually presenting themselves. It is what to far from requiring 
favourable circumstancea, is most of all called into operation by 
disadvantageous ones, and by difliculties and untoward circum- 
stances which, by a little exercise of it, might be overcome, not 
only sufficiently well, but even happily, and so as to be productive 
of both conveniences and beauties that would not nave bMii 
thou^t of but for the obstacles which prevent compliant with 
usual matter-of-course proceeding. A taste for and aconaintance 
with art generally, as well as his own particular branch of it, is also 
highly desirable, if not indispensable, for the architect — a taste not 
so much, perhaps, expressly for painting and sculpture themselves, 
as for pictorial and sculpturesque decoration ; and as regards an 
eye for colour, effect, ana various oombinatioas of form. 



ON THE STABILITY OF ARCHES. 

On the StabiUtv o/Arehe*^ with jfraeikai method* for deirrminin^y 
aeeording to the Preteuree to tehich they wiU be subjected^ the beet form of 
Section, or oanahte de/dh <f Fotueoiry fur any given Jntrado* or Extra- 
do*. By Gnoaos Smem., Assoc. Inst. C.£.-^From a paper read at 
the Institution of Civil Engineers.) 

The first section of this paper treats of the general conditions of 
stability in structures composed of many blocks of materials, as 
walls, arches, &c. The second and third sections discuss the con- 
ditions of stability of an arch, the form of which and the pressures 
sustained by it, as regards position, direction, and amount, are 
similar on either side of the crown of the arch ; such ns an arch 
sustaining its own weight only, or that of a ft)mmetrical super- 
structure. In the second section the arch is supposed to be formed 

blocks of an incomprewible material ; but m the third section 
the limited strength of materials is taken into consideration. The 
fourth section discusses the conditions of stability of an arch, acted 
upon by forces of any amount, applied in any position and direction 
in the plane of the section, or of an arch whose form is not similar 
on botn sides of the crown. 

The effect of the adhesion of the cement is not taken in any case 
into consideration. 

Section 1. 

Aut/ 1.— a structure built of blocks of stone or other material, 
as A B'C D, diagram 1, may yield under the pressure to wlilch it is 
subjected ; first, by the slipping of certain of its surfaces of contact 




LMst 

the vielding of the materials of which the structure is composed, 
as diagram 4. For the first effect to take place, it is nereswir)’ 
that the resultant P«, of the pressure P,, on one of the blocks .\, 
and weight of A, should act in a direction inclined to a perpendi- 
cular drawn from the surfaces of contact, at an angle greater than 
L A H, the ** limiting angle of rcsistam-e" of those surfaces. For 
example, if the materials are calcareous oolite, this angle, LA R, 
is 36’’ 30 ' ; and if, as in diagram S, the direction of the resultant is 
more inclined from the perpendicular than this angle, failure will 
take place, from the one block slipping on the other. 

For the second effect to take place, the resultant pressure mail 
act in a direction which paaws without the joint, aa in diagram 3. 

The third effect depends, first, on the strength of the material ; 
secondly, on the amount of the resultant pressure ; and thirdly, on 
the position and direction of that pressure. Thus the material 
may be capable of sustaining the pressure, if it acts through the 
axis of the stone ' the pressure In that case being equally distri- 
buted over the whole surface of contact ; but if the direction of 
the pressure approaches very closely to one of the edges, so that 
one portion of the block sustains a muck greater pressure per 
square inch than another, then the material may yiela and failure 
ensue, as in diigram 4. 

If, nowever, none of the reeultant pressures P, P, P, P«, dia- 
gram 5, fulfil any of the above conditions, that is, if none are in- 
clined mm a pemendicular to the surface of contact at an angle 
greater than tne limiting angle of resistance of those surfaoea, nor 
fall without the joint, nor approach so near to the edge as to cause 
the material to yield, then tne structure will withstand the pres- 
sure P,. Also, if instead of the pressure P„ the structure be acted 
on by a pressure and the resultants pp p, S 4 do none of them 
fulfil any of the conditions of failure, it will withstand this prew^ 
sure. In like manner, an endless variety of prenures, or systems 
of preMures, may be sustained by the structure, each giving a dif- 
ferent series of resultants on the euccessive joints. 

Abt. 9. — If any other joints are made in the structure, the poei- 
tion and direction of the resultant preseures on them, also, must be 
drawn and examined, before the stoDility of the arch is determined ; 
if, however, a curve such as that in diagram 6 could be traced, the 
property of which curve ahould be, that at any point in it the 
tangent should represent the position and direction of the resultant 
pressure, aa the arrows P, r, P 4 P„ which are tangents to the 
curve, and which also show the position and direction of the re- 
sultants ; then if no part of this curve passed without the structure, 
or so near to the edges of it, aa to cause the materia] to yield, the 
structure would be stable, however numerous, or in whatever di- 
rection the joints might be. provided that the perpendicular from 
the joint were inclined to the tangent to the curve, at an angle less 
than the limiting on^le of resistance. This curve is known ns the 
**line of resistance,^ and its properties were discusaed for the 
first time by Professor Moseley, in essays published in the “ Cam- 
bridge Philosophical Transactions it can be traced by applica- 
tion of difficult mathematical analysis, as shown in the fourth part 
of the Mechanical Principles of Civil Engineering and Architec- 
ture," p. 403. If, however, the resultant pressures are determined 
for a series of joints, the line of resistance can be traced with suffi- 
cient accuracy from Joint to joint, by means of a bent whalebone, 
or a metal spring, or by hand as in diagram 5. 

Ait. S. Probt^ 1.— To find the position, direction, and amount 
of the resultant pressure ou every joint of a structure, the result- 
ant pressure on one of the blocks being given in position, direc- 
tion, and amount, and the specific gravity of the material mraing 
the structure being also knuwn- 

Diagram 6 represents a structure of eeven blocks of stone, or 
other material, tne pressure on the first block being HO cwt., and 
its position and direction represented by the arrow ; it is required 
to determine the position, aireetioo, and amount of Uie resulteot 
pressures on all the other blocks. 

Construct a scale of equal parta, each put to represent one cwt., 
or one pound, tke^ as may be convenient. In this figure each 
equal part represents one cwt. Calculate the weight of each atone 
(in lAis exampie, f the fixet bhdt weigh* 15 cwt., the wei^ qf the 
other* are a* f^red on them in the diagram). 

Find the centres of gravity of the blocKs : (<Aey ore indicated in 
thi* and thefoUowing diagram* by thi* mark e ). 

Then the pressures on the second block are, first, the weight of 
the first blo» = 15 cwt.. which may be represented by a pressure 
of 15 cwt. acting vertically downwuds through the centre of grw- 
vitT of the block; draw the line W . representing the position 
and direction of this pressure : eeoonaly, ^e pressure on the first 
block, which acts in the direction ana position indicated by the 
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arrow ; cootinae thif direction till the line interwct* the vertical, 
throcirb the centre of ftravity ; from the point of interMction of 
three two lines measure oif, on the vertical line, a distance equal 
to li ]>arta of the scale, making the side W, of the parallelof^m ; 
and on the line in the direction of the pressure on uie block, m ea> 
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nreof ■ dlitanoe equal to 80 parti of the scale, making the second 
tide P, of the paraOelomm ; draw the other two sides ; and the 
disconal R, W , P„ will represent the direction of the resultant 
of uese pressures ; its Icngtn, equal to 81^ parts of the scale, will 
pve the amount of its pressure, 8 lA cwt,, and the line, continued 
till it intersects the joint No. 1 , will represent the point of applica- 
tion sf this resultant pressure on the second block ; that is to say, 
that point will be the centre of pressure of all the pressurea, com- 
municated throughout the surfaces of contact, from the first block 
to the second, and the amount of the resultant, 81^ cwt., will be 
the iggr^pite of these pressures. 

If the hue W,, representing the weight of the block, is drawn 
frwB the point of intersection, in the direction in which it^acts, 
that is, vertically downwards, then the line I*., representing the 
pTMsure on the block, must be drawn in the direction In which it 
•cte, thst is, from right to left. If, however, as in the present 
it is more convenient, the lines may be drawn each in the 
direction opposite to that in which the pressures act, that ia, the 
vright represented by a line vertically upwarda, and the pressure 
by a line n‘om left to right, in which case the resultant pressure 
*ill set in the direction of the disgonal, hut towards the point of 
intersection of the two lines, that is, from right to left in the pre- 
Mt uample. 

The resultant pressure on the third block ia determined in a 
m s ntte r precisely similar to that described above, with regard to 
the second ; a vertical line is drawn through the centre oi gravity 
of the second block, and the direction of the resultant pressure on 
the ttme, is continued till the lines intersect ; 81^ parts mea- 
•Died from Imis intersection on the Utter line, form one side of the 
porallclogram, and l& parts measured on the vertical line from the 
^*^her. for the amount of the resultant pressure on the second block 
k 8 li cwt., and the weight of the second block is 15 ewU: the 
pnllelt^ram being completed, the diamnal produced determines 
tbs potitioa and oirection of the resultant pressure on the third 
block, and its length, measured by the scale, determines the amount 
pressure to be 86 cwt. in like manner, the preraure on the 
fotirth block is 100 curt., and its position and direction are shown 
^ the arrow P 4 ; also P^ P, P„ show the position and direction 
^ the resultant pressures on the fifth, sixth, and seventh blocks, 
their respective amounts are determined by the length of the 
<liSsoasls of the fourth, fifth, and rixth uarallelograms, a^ if any 
sf the blocks were removed, and replaced by a prop, in the position 
^ direction shown by the arrow : as for example, if the seventh 
were removed, and replaced by the prop there shown, then 
Sm ths remaining portion of the structure would be balan<^ on 
poiot of the prop. Each of these arrows are tangents to the 
luic of resistance, which can be drawn from point to point by the 
T*) or by means of a piece of whalebone, or a metal spring. 



If, instead of (he pressure on the first block, the premnre on 
any other hloi'k be priven, the resultant pressure on all the others 
may be found in a similar manner. Tims, if the pressure on the 
fourth block is known, the pressure on the fifth, sixth, and seventh 
will be found in precisely the same manner as above described . 
Then with regard to the third block, it will be acted on by its own 
weight, and tlie pressure from the second block, and ibe griveii 
pressure on the f<)urth block, is the resultant of these two pres- 
sures ; if, therefore, a vertical line is drawn through the centre of 
gravity of the third block, and another line is drawn in the direc- 
tion of the iriven presaiire on the fourth block, and from the point 
of intersection of these two lines there is measured off on the ver- 
tical, as many parts of the scale as there are cwta. in the weight 
of the block, and on the other line, as many parts as there are 
cwts. in the given pressure on the fourth bloclc ; then there have 
been measured the side W of the parallelogram and the diagimal 
Rf P., and these two anes determine the parallelogram, the 
second aide of which, from the point of intersection, represents 
the pressuie on the third block. This pressure on the third bl{>rk 
being determined, that on the second and that on the first bliK'k 
mayl>e found in the same manner, the lines drawn being the same 
as those in the example. 

Aar. 4. — In nearly all cases of arched structorea, the pressure on 
any one of the voussoirs is unknown, and this constitutes the diffi- 
culty of the subject : the point of application, the direction, and 
the amount of the resultant pressure on any of the voussoirs being 
determined, the conditions of stability of the whole structure are 
found by the application of the foregoing problem. To determine 
the stability of tnearch with regard to the nrst condition of failure, 
diagram 2 , that is, supposing failure to take place, ^ the slipping 
of one vouissoir on another, the direction only 01 the resultant 
pressurea is required ; but to determine whether the arch will fiiil 
(as in diagrams 3 or 4), by the voussoin turning on their edges, ur 
by the material failing, not only the direction, but the points of 
Mplication and the amount of tne pressures must be determined. 
The theories of the sreh. which preceded that of Professor Mose- 
ley, take into cootideratiun only the first condition of failure (Art. 
I, diagram 8 ), it being suppos^ that if the arch failed it would 
be by one of the voussoirs slipping on another. The experiments 
of Rennie, Morin, and others, naa not then been made, and the 
resistance of tlie friction of one stone on another was much under- 
rated, so thst it wsa considered necessary for stability, that tlie 
direction of the pressures should always be perpendicuar to the 
joints ; of course this could only be the case for one particular 
system of pressures, and if the weights on the voussoirs and other 
pressures were so arranged, that the resultant pressure on each 
joint acted in a direction perpendicular to it, then if any weight 
were added to the system, or any taken away, the positions and . 
directions of the resultant pressures would, of coutm, vary also, 
and their directions be no longer perpendicular to the joint. It 
seems to have been the practice of bridx^-bnilders, to take the 
weight of the arch-stones and backing for the fixed system of 
pressures ; and this weight being very great in proportion to that 
of the wagons, carrieges, and people passing over, ^e effect of the 
latter was not an important consideration, and the old problemti 
sufficiently answered tne purpose. In the case, however, of alight 
railway bridge, traversed by a heavy train, which, coming upon it 
suddenly, has twice the effect of a ■tationary pressure of the seme 
weight, the effect of such traffic roust out be omitted from the cal- 
culation ; but if the arch is desired and the weights on the vous- 
soirs arranged, so that the resultant pressures shall be perpendi- 
cular to the joints when the train is on the brid^ then, when the 
train has moved off, all the resultant pressures will have taken new 
positions and directions, no longer perpendicular to the joints; so 
that, according to the theories themselves, the arch would fail. 
These theories are also quite useless in determining the stability 
of vaults on high walls ; there is not, perhaps, a single vaulted roof 
now sUndiM, that does not prove their fallMy. 

Aar. 6 . — Without taking into consideration the adhesion of the 
cement In the joints, the limiting angle of resistance for the sur- 
faces of all materials used in arches, is so large, that it would be 
difficult to design an arch and loading, in which the first oonditiou 
of failure would be fulfilled ; in the pier or abutment, however, 
such failure is likely to occur, and must be carefully gusrded 
against. 

The second condition of failure, diagram 3, is, strictly speaking, 
impossible, for no block will turn on its edge upon another, with- 
out some abrasion, or elastic yielding, of the surfaces, in which 
case it becomes that shown in diagram 4. or the third condition of 
failure ; however, as the failure takes place from the tendency of 
the pressures to turn the blocks on their edges, it seems that Ut« 
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Kubjpct in best diwuft^ed by first «uppo«infr that the materials are 
iiicotn|iretisible, and tracing the cimditHms i»f stability on this hypo- 
the>i«, ami then by examining In what re«p«rt tho«e romlitiumi are 
miKltfied by the limited Htrenirth of the materiala. 

Akt.6. — Iriapplyin^fthe fidlowirigmetiaMls to analyse the stren^h 
of any given atrurture. the first (pieKtion to be Hi>iv-ed ia : Is the 
structure, when arted on by the given pressure, on the balance l»e- 
tween standing and falling? The problenw determine if this i* 
the rase, and if not, if the tendency is towards stahility or insta- 
bility. If the structure be on the balance between standing and 
falling, then the slightest alteration in the pressures may cause it 
to fail, and it would therefore be ctmdemncd as umuife. If the 
tendency be towards instability, unquestionitbly the arch will not 
Ktami. If, on the other hand, the terulencv be towards stability, 
then another questiim arise* : How great a tlegrec of strength does 
the structure pusse**? When it is de«'ided in what terms this 
strength is to he measured, the prohiems in the following pages 
can be applied to answer the question. Thus, the strength may be 
measiireti by the weight in dilferent position* and directiims, that 
will he requiretl to produce the state of uTistahle equilibrom, or the 
haiance Ivetween Ktaiidiiig and falling. (Ir, again, the *trength t»f 
the material may lie hypotheti<‘ally diminished, until this unstable 
<*quilibrum is produced, and thus a measure of strength is obtained ; 
as for instance. If the hypothetically diminished strength of the 
material i* one-tenth the m'tual strength of the material used, 
then the structure is ten time* stronger than U theoretically ne- 
cessary. 

Skction II. 

Art. 7. — On theronditi<»nsof stability of anarch whoae vouasoirs 
are incompressible ; the form of which, and the pressure* *iiHtaine<i 
by it, a* regards position, direction, and amount, being similar on 
either side of the crown of the arch. 

In such an arch, the condition* of failure are, a* before stated, 
the first and aerond ; that la, the vou»ioir* may >dip on one another, 
or turn over on their edges: the lattcrr condition will first be dis- 
cuiwed. 

It need not be proved, that if in one part of an arch the vous- 
soira turn over <m their edge* at the extrados, causing the joint to 
(»pen at the intmdo*. then at »«>me other position*, other vmisaidra 
must turn over on their edge* at the intradus and the joint* open 
at the extrado*. Also It need hardly be proved, that if the arch is 
similar in form and similarly loadetl on either side of the crown, 
that if failure takes place, m the manner above descriWd, one of 
the points of rupture will l>e at the crown of the arch: this is 
nearly *elf-evident, and may bo proved by ex|>erimenU on any 
mmlel of an arch ; it is, however, proved geometriraliy by applica- 
tion of the problem in Section 4. If the arch fails at tlie crown, 
bv the voussoirs turning on their eilge* A,, at the extradoa, a* in 
diagram 7, then at some point in the haunches, the vousMiir* will 
at tiie same time be turning on their edge* A„ at the intrado*, in 
which case the crown will sink and the haunches will spread. 

If the arch fails at the crown, by the voussoirs turning on their 
^ge* at the intrados. as in diagram H, then at some point in the 
naunche*, the vousauirs will, at the same time, he turning on their 
edge* Af, at the extrado*. in which case the haunches will sink 
and the crown of the arch will rise. 

.Akt. 8. — When the arch is falling, as shown in diagrams 7 and 8, 
then the piunts of application of the resultant pre*suri>s at the 
places of failure are beyond the edge of the vousaoir, a* shown in 




diagram 3. Hut when the arch is in the condition of unstable 
equilibrium, that is, when it is on the balance lietween standing 
and falling, and when the vouasoim are on the point of turning on 
their edges at A„ A„ &c., then the point of application of the re- 



sultant pressure must l>e at the extreme edge of the ruussoir, and 
its direction must also be that of the tangent to the intradoK, or 
extnuloH, at A , A,, &c., because if not, the line of resistance 
passe* without the huundary of the vou*M>irs, either on one or 
other side of the point A. and the structure ha* already fsileiL, by 
the turning over of some other voussoir. Therefure, when the 
arch is in the condition of unstable equilibrium, then, at all the 
p<nntN of rupture, the direction* of the resultant pressure* are tan- 
gent* to the intradoM, (»r extrado*. 

.Vht. 9. Pro/j/f’iu a. — To find the second psiint of rupture, in an 
arch whose voussoirs are incomjiressilde, the form of which and the 
pressure sustained by it, a* regard* jHJsition, direction, and amount, 
Lcing similar on either side of the crown of the arch. 

Als«) to find the amount of pressure at the crown and at the 
second point of rupture. 

Take for example an arch with a hacking, or superstructure, 
diagram 9. It 1* required to find the second point of rupture, that 




la, that point in the haunches, at which the vouaanirs will he about 
to turn on their edgi*>, when the arch is in the condition of un- 
stable equilibrium. 

As the form of the structure leads to the suppiMitum, that, if 
failure take place, it will be by the sinking of trie cniwn and the 
snrending of the haunches, let’ it he first assumed that tlie arch i* 
about to fail in that niaiuier. Then the juunt C. in the extrados, 
at the crown, will be the first point at which the voiissoir* are 
about to turn ; and the horizoiitu] line C E, will represent the 
direction and position of the pressure upon the side of tiie arch 
drawn in the figure, caused by the weight of the opposite and 
similar side : see Art. 8. 

( hfKisc some )ioint H,. in the intrado*, and, for trial, suppose 
that to be the second |K»int of rupture. Then the voussoirs will 
be on tlie point of turning on their e«lges at R,, and the re*ultant 
pressure will oirt through H,, In the direction R, T,, of the tan- 
gent to the lntrad<Mi: nee Art. H. Dniw the joint or normal to the 
intrado* R, N,, and the vertical line N, H,. Kind the centre of 
gravity of the mas* A DU. N, B, ; and draw the vertical line 
G, M',, and produce it till it iiiterM>cts C K, at the point 1,. 
Then the only pressure* acting on the point U,, are the pressure 
of the op|KKiite arch, acting in the direction C K, and the weight 
of the ma**» A D R. N, U,, acting in the direction I, H’, ; and 
since the direction of these two preKsuie* intersect in the jK>int 

1 ., therefore, by the well-kuown law of Statics the direction of 
their resultant also posse* through the point I, ; but when the 
arch la about to fail at the point H,, U, T, i* the direidion of the 
resultant, and this does not, if continued, pas* through the point 

1.. Therefore. K, is nut the second jmint of rupture, and some 
other noint must be tried. If the line K, I, l»e drawn, it will be 
seen that it* direction is less inclined to the vertical than R. T, ; 
and this leads to the supposition that the point of rupture is hiwer 
down, at some point where the tangent to the curve is lea* inclined 
to the vertical. Therefore, chfMJsc some other point K,, ami pur- 
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»ae a precisely similar method to that described for as shovn iu 
the tiuure. 

Then, since the tangent U, T,, priMiuced, dors ni»t pass thnut^rh 
the point of intersection I*«hut is less inclined to the vertical 
than the line I,, the point of rupture is alxive K«. Alsu since 
the line Tg, more nearly coincideH with the line R, Ig, than 
the line R, T,. i*itli the line Ut I,, the point of rupture ij nearer 
to R,, than to R,. 

One nu>re su!ise<)uent trial ^nerally suffices to determine the 
correi't p<iint, which, iu this example, is the point H,. Eur the 
tangent K, Tg. produced, passes throut^h the point I., which ta 
the ptdnt of intersection oi the direction of the weight of the 
mass A D U, N„ ii,, and the pressure of the op|Kniite of the arch. 
Therefore, if the arch fails by the sinking ol the crown, the second 
{Miint of rupture is II,. 

The second cMtie is now to he rimsidered : M'here will be the 
second point of the rupture, if the arch fails by the rising of the 
rrtiwu? Draw the horizontal line D L, which will, in this ram% 
represent the position and direction of the pressure of the oppo- 
site side of the arch. Let the point N , be tried ; then if N , be 
the ]>oint of rujiture, the tangent to the extradoaat N, N, P,, 
will, if produre<f, pass through the ]M>int Q„ which is the point of 
interaectiun of the directions of the pressures of the opptmite side 
nf the arch, represente<l by the line D L. and of the weight of 
the mass A Dll, N, B., represcntiul hy the vertical line W, I,. 
Hut N, P, intersects the line 1) L, far from the point Q,. AImi 
if the iHiint N, be tried, it will be found that the tangent N, P, 
is far oistunt from the point of intersection Q, ; and in like man- 
ner it will be found, that at no other )M>int above N„ will these 
conditions be fultilled, except at the point Therefc»re the arch 
will not fail by the rising of the crown. Therefore the arch will, 
if it fails, fail hy the sinking of the crown and the spreading ol 
the haunches ; and the point R, is the second point of rupture. 

Abt. 10. Thf trcmxd ffurt x’f tht Prvf>irm.-~lt is re<|uirad to 
determine the amount of pressure at the crown, and at the second 
point of rupture. 

Construct a scale nf equal parts, as in Problem I, each division 
representing some unit of pres«<ure, as pounds, hundred-weights 
or tuns. Through the point of their intersection I, , produce the 
hues R, I„ and W, I, ; then on the line M', I„ pionuced, mea- 
gre off the distance, 1, F, containing as runny enual parts of the 
«cale as these units of weight, in the mass ADR,N%B,, ami 
from the point F, dmw' a line pnrallel to C E, intersecting the line 
R, Ig, produced at the point II. Then, by the well-known prin- 
ciple of the parallelogram of presnures the line F H contains as 
many CKjual parts of the scale as there are units in the pressure 
•d the t>ppOHile side of the arch on the crown at C, and the dingo- 
nal of tne parallelogruin II I., ci.mtaina as many equal parts as 
there are units in the pressure ou the point R,. Thus, in Ex- 
ampe 1, if the weight of the mass A D R, Ng Bg, Is 3 tons 3 cwt., 
then the pressure at the crown will be 1 ton 8 cwt., and the pressure 
at the |Hiint K., 3 tons S cwt. 

Aar. II.— 'Thus the resultant pressure on one of the Mocks of 
the structure is determined in (iirection. position, and amount, 
which is the datum required in Problem 1 ; and therefore, that 
problem may be applied and the line of resistance be traced, as in 
the example in Art. 3, through the whole structure, commencing 
cither from the ertiwn, or fmm the second point of rupture ; and 
this line w ill represent the resultant pressures at every part of the 
4ructure, when it is on the balance oetween standing and falling, 
that is, when it is in the condition of unstable equilibrium. 

If the line of resistance, at any (Kunt, passes withtmt the boun- 
dary of the voiissoirH. the structure will unquestionably fail. If it 
tikurhes the extradips, or intrados, at other points, and at the base, 
then the structure ia in the condition of unstable equilibrium. If 
the line of resistance passes through the base of the structure, 
anme distance w ithin the niasa, then the arch baa a certain degree 
•d stability, which niav be tested, as described in Art, 6, by the 
methods given in the following Sections. 

The stability of the structure, with regard to the first condition 
of failure (Art. I, diiigTsm S), has to be considered, and is ut 
*ince determined by inspecting the line of resistance, draw n as 
described in the foregoing examples. If at any part of the struc- 
ture a joint is made, in such a direction, tfiat u perpendicular 
drawn from it shall be inclined from the tangent to the line of re- 
<4»tkDce, at that point, at an angle greater than the limiting angle 
*4 resistance of the surfaces of contact, the structure will fail at 
that place ; if, however, this i« not the case at any position in 
the arch or pier, then the structure will not fail by the slipping of 
the blocks one upon the surface of the other, ana the first condi- 
t;»o of failure will not be fulfilled. 



S£CTin.>t III. 

On the conditions of stability of an an-li, the form of which, 
and the pressures sustained by it, as regards pcisition. direction, 
and amount, are similar, on either side of the crown of the arch ; 
the limited strength of the maleriiils being taken into considera- 
tion. 

Amt. W. — By reference to Art. 6 it will be seen, that it is there 
i proposed, that the conditions of stability in an arch should first 
I be discussed on the supposition that tbe materials were incom- 
I pressihle. and that then it should be examined in what respect 
I those conditions were modified hy the limited strength of the 
materials used in building. The first port of this proposition has 
been considered in Section II. It is the purpose ol this section to 
consider tbe second part. 

I’he arches in the ex^mplt'fi in the last section could nut stand 
if they were built of any material at present known, becnu«>c at 
the points of rupture, the resultant pressures act at the extreme 
edge of the vousMurs, and tlierefore all the pressure has t<> be re- 
sisted by these extreme edges, or by a single line, which cannot be 
the aiKS unlesK the matenal is iiiccirnpressible. So that in all 
practical cases of arches even the condition of unstable rquili- 
Drium cannot he attained, unless the position of the line of resist- 
ance is (MJini* distance within the section of the arch. The ques- 
tion which then arises is, how near to the intradus or extradtts ran 
the line of resistance pass, without cautiing the failure of the ma- 
terials } 

Akt. 13. — Experiments to determine the strength of stones to 
resist compression, have for the rm»sl part been made by the ap- 
plication of pressures on cubes of the stone, in a direction perpen- 
dicular to the face of the cube, as in diagram 10. 1'he resultant 
of this pressure, and the weight of the stone, acts in the direction 

lhafram 10. 





maeran ti. 

of the axis of the cube, its point of application being in the centre 
of the base at p ; mi that if any line be drawn through this {Hiint p. tn 
the edges of the block, na the line A B, the portion p A is equal 
to the portionpB; and as, hy the principle of the equality <»f 
moments, the pressure on the point A, muItipliiM by tJie length 
Ap, is equal to the pressure on the point B, multiplied by the 
length B p ; since the length A p, is ^ual to the length B p, the 
pressure on the point A, is equal the pressure on the H ; and 
similarly the pressure on the whole edge of the stone cA, it equal 
to the pressure on the op|>o«ite edge/g' 

Now let the block of stone, as shown in diagram U, be acted 
upon by a premure whoM direction is inclined to the axis of the 
block, but which is applied in such a position, that the resoltuot 
of it, and the weight of the block, acts through the p. in 
the centre of the base. L>raw any line A B, through the piiint p, 
to the edges a A, and/g, and draw another line through p, in the 
direction of the resultant, and from the pninU A and B, dmw 
lines A m, B I, perpendicular to this line, 'fhen, by tbe principle 
of the equality of moments, tbe pressure on A, multiplied by the 
length A m, is equal to the prewaure on B, multiplied by the length 
hi. But since p B. is equal to p A, the angle A p m, is equal to 
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he anfi:le Bp/, And the A m p, B /p, are right Angles ; there> 

fore, the len^h B /, it equal to the length A m, and therefore, the 
preteure at A, it equal to the pressure at H, and similarly the 
preMure on the «*hole edge e A, it equal to the pressure on the 
whole edge fg. Therefore, in both eatet, diagrama 10 and 11, the 
the pressure will he suiftained in a similar manner, by the bate 
tfg L S 41 that if the resultant presture at p, diagram 10, is equal 
t« one ton per tquare inch of the surface f/gK does not 
crush the particles in that surface, then, if the reitultaut at p, 
diagram II, is equal to one ton pei square inch of the surface 
e/pA, the particles In that surface will not be cru«lied. 

if in eitner of the cases. Diagrams 10 and 11, the portion/i 
be added, it is evident that the pressure on the base ^’fgK will not 
be increased. And therefore, if a stone, as in diagram l^^, be 
acted on by a presaure, the resultant of which, and the weight 




D’afrssi >}. 

of the Slone, passes throu|^ a point p, in the base eikh: Draw a 
line AC, through the point p, to the edges eA, andiAr; then 
measure off, on the line p C, a portion p B, equal to the length p A, 
and draw the line /B g, perpendicular to the line A C. Then, if 
the resultant presaure at the |H>int p, divided by the number of 
square inches in the surface efgA, is not greater than the pressure 
)»er square inch, that fby the experiment in diagram 10) the mate- 
rial was found capable of bearing, then the stone will not fail 
when acted upon by the |^iven pressure. 

It is of course implied, that no natural fault, or laminated 
structure, of the stone, should cause it to yield, it being evident 
that the judgment of the enn^neer must be called into requaition, 
to guard against such a catastrophe. 

Aar. 14. — Tlie method here proposed, for the determination of 
the proper section, &c., of arches, or for discussing the stability of 
arches already designed, the limited strength of the material being 
taken into consideration, is founded on the above-mentiooed prin- 
ciple. 

SecTioM IV. 

On the conditions of stability of an arch, acted upon by forces 
of any amount, applied in any position and direction in the plane 
of the section ; or of an arch, whose form is not similar on both 
sides of the crown. 

Aar. 15.->In au arch under the conditions stated at the head of 
this sectiof^ the first point of nipture is not necessarily at the 
rmwn, and it is this which constitutes the difficulty of the ques- 
tion. It may here he remarked, that when the terms first, second, 
and third points of nipture are used, it is not meant that the 
failure of an arch commences at the first point, and then spreads 
to the second point of rupture, and so on ; for theoretically speak- 
ing, the structure will fail at all those points at the same time ; 
but by the first point of rupture is merely meant the point of rup- 
ture first determined, anu by the second point of rupture, tne 
point of rupture secondly determined, as by the process detailed 
in the preceding sections, one point of rupture being already 
known. 

Abt. 16. Prcblem 3.— To find the first point of rupture in an 
arch acted upon bv any given pressures, in anv given position, 
and the arch itself being of any given shape, 'flie method pro- 
posed to solve this problem will, it is thouglit, be more easily 
shown, by reference to the example of the arched vault in the 
previous sections, than by a general diagram and demonstration, 

— Let the ar^ed vault shown in diagram IS, of 80 feet 
span, and whose depth of voossoir at the crown is equal to one- 
ninth of the radius, be acted on by a pressure, equal to the weight 
of a portion of the arch of length of intrados, and one foot in 
length of transverse section, and applied vertically to the extrados, 
at a distance of SO'* from the crown. Required the first point of 
rupture, under these conditions ; the materials being incompressi- 
ble. First, suppose for trial, some point K, in the extrados, to be 
the first point of rupture, say Sfi** from the crown, as in diagram 13. 



Draw a tan^^nt T, R, T„ to the extrsdos at R.. Then if R„ 
be the first point of rupture, R, T,, and R, T*, represent the di- 
rection of the pressure of one portion of the arch on the other 

Plasmn IS- 




when the erch i. about to fail at that point ; for then the line ol 
reai.tance touchee the eitraiioa at R,. Alao R, being the firit 
point of rupture, and the arch being about to fail, the prenure of 
the lower portion of the arch, in the direction T, R', muit be 
equal to the preeeure of the upper portion, in the direction T, R, ; 
for the preasurea muat be in equilibrium about the point R„ and if 
one i. preponderating, then the arch haa already failed wnnewhere 
else, and the vouasoira, if about to turn on their edgea at the point 
R„ are moving in the direction of the preponderating preaaure. 
On the suppoaition that R ia the finit point of rupture, find the 
second points of rupture, R„ on the right and left hand aidea of 
the arch, in the same manner aa described in Section 1 1. I'roblem ». 

In this cose, the second point of rupture on the right hand side, 
is at the intrados, at 51“ degreea from the crown ; for the vertical 
line, drawn through the centre of gravity of the mats H, N, R, 
interaecta the tangent to the eatradoa, at the crown R. T„ at the 
point O, and the tangent to the intradoa at R„ also passes through 
the same point. Also the socoud point of rupture, on the left 
hand side, is at the intradot 6«° dUtant from the crown ; for the 
direction of the resultant of the weight of the musa R, N, R,N„ 
and the force impressed on the arch, intenwcU the tangent to the 
extrados at R|, and the tangent to the intrados at R„ at the same 
point O. 

Neat, construct the parallelograms of pressure, as shown in 
diagram 13 ; in that for the left side, the vertical line marked 
R W I, repreaents the resultant of the weight of the mam, 36® 
and the impressed forces equal to the weight of 20® of tlie arch ; 
and these being pressures in the same direction. Ibis resultant’ 
equals the weight of i6® of the arch, and the side of the panillelu- 
gram R W I, ia equal to 56 parts of tlie scale. The directions of 
the other two pressures arc suIRcient to determine the parallelo- 
gram, by which it appears that the pressure of the lower portion 
of tlie arch on the i>oint R„ iu the direction T, R„ is equal to the 
weight of -to® of the arch. 

In the same manner it will be found that the presaure of the 
upper portion of the arcli on the point R„ in the direction T, R 
ia equal to the weight of 50" of the arch. But the pressure in the 
direction T, R, is equal to the weight of 40° of the arch, therefore 
the pressure at the point B„ cf the upper portion of the arch, 
upon the lower, ia greater than that of the lower portion and iU 
impressed force, on the upper. Therefore R, is not the first point 
of rupture. ^ 

Tate therefore, for trial, some other point nearer the crown of 
the arch, for the point of rupture; for it i» evident, that a» the 
point of rupture approaches towards the crown, the pressure on it 
from the left side, wiUbeifTeAter; and that fromtheri/fhliidebe lees 
Let this second trial point be U* from the crown ; repeat with rw- 
gard to this point, a process similar to that above describ^ and aa 
shown in the diagram ; and it wUl be found, that the preesure from 
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left l« rifrht U equal to the weight of of the arch, and that 
fmra right to left, equal to the weight of 44® ; ao that the prw- 
sum are very nearly In eqiiillhrium ; therefore, the first mnnl of 
rupture ia very near this trial point ; and the pr^aure of tne right 
ride of the arch preponderates; therefore, taka for the next trial, 
• point a few degrees nearer the rrown. 

Thus the firvt point of rupture will tuion be arrived at, which, in 
this caiie, 19 at Itie extrados, 10® from the crown, for when the 
voaaauirB are abmit to turn on their edges, at this point, the pre»> 
sure from the left equals the pressure from the rignt ; each Ming 
equal to the weight of 41® of the arch. 

7*he aecond point of rupture on the right side, ie at the intrados, 
54® from the crown, and the pressure there U equal to the weight 
of 71* of the arch ; then Pronlem 1 can he applied, to trace the 
line of resistance through the rest of this siae of the structure, 
and it will he found, that for the arch to be in the condition of 
unstable enuilibriiim, alHuit the springing, it is necessary that the 
voussoiru should be deepened about W inches, at 86® 40' from the 
frown. 

The second point of rupture on the left side, is at the intrados 
from the crown, and tne pressure there is equal to the weight 
of 90* of the arch, and Problem I being applied to trace the line 
of resistance thn>ugh the rest of the structure, it will !»e found, 
that for it to l»e in the condition of unstable equilibrium, at the 
si>ringing. the votissoir must be notched at the extrados, to the 
depth of abotit 6 inches. 

Arr. 17.— “Theprinctplesiind themethod described in Section III. 
may be applied to the arch sustaining pressures, as detu’ribed in the 
beailing of this section, and of unsymmetrtcicul form ; as well as 
U> that arch whose pressures and form are similar on both sides of 
the crown, 9H described in Section II 

It is b1m» evident, that the above method will applr to any irre- 
gular form of arch, and that the principles and method described 
in Section III. might also l>e applied. 



ON A GENERAL THEOREM TO CALCI LATE THE AREA 
OF A tHOSS-SECTION OF A RAILWAY UN 
SIDELONG (JUOUND. 

Ilv R. G. Clark. 

The intention of this paper is to investigate a formula, free from 
surds or any approximation, to compute the area of a cross-section, 
without having regard to the aide stakes. We have given (fig. I) 




the breadth of form«ti«m level A B; the depth O F from centre 
stake ; the difference of heights q rf, taken by the spirit-level ; the 
correwponding hypothenusal length qr; and the ratio of the slopes, 
thi relerring t« page 68, present volume, article ** Railway Sections 
in Sidelong Ground, " to formula (.9), which is 

(2 A-b ™ «) ■» + i (^ + «» fl) rin 4 = area ; 

where 6 = ^ formation level ; a =: depth or height from centre 
stake to centre of formation ]e^ el ; x and x' equal the distances 
O D, O II; 4 = angle of inclination of ground; and m base of 
slope to one per|>endiculnr. Also let A = difference of heights by 
level r 4 ; and / = O d, the liy|K>tbenusal length on surface. 

From (1) and (2), page 67, in the article above referred to, put 

T= * . , and T'= ; 

COS I — m sin 4 cos 9 ain 4 

then the above formula becomea, by substituting T and T', 

(a 6 + m o) o + (6 + n. a)’ (T — T ) X = uca (4) 



But(T— T)x 



sin 4 8 m sin 4 ^ sin 4 

2 cos* 4 — sin* 4 2 



m* sin* 4 m tan’ 4 

eosFUTin 3 lin* tan 4** 

Now consider, in the right-angle triangle 7 d r, the height qd .= 
A to be a tangent, the boriiontal distance d r the radius ; therelure. 



tan*4 = 



/* — A* 



Substitute this value in last expression, and then 



in (4) ; we have for the required general formula : 

(S 4 + m a) a + (» + m a)> =: area U A B D (4) 

Let the slope be 1 to 1 ; then m 1 ; . * . 

(* 4 + a) a + =area (a) 

The general formula is more simple than it appears ; when the« 
numbers are large, we shall only require a table of square numbers 
to work out any question. Two examples are subjoined 

1. Given length on slope of ground =: 20 feet ; the difference of 
heights, 6 feet ; slope to W 2 to 1 ; depth of cutting, 20 feet ; and 
breadth of formation level, 30 feet. Find area by the formuU (5). 

Subirtitute the above values in (5) : 

(S3 -F 40) 20 -f- (16*5 -j- 40)* — ^^=250l'7, area required, 
too 1 no 

2. Given the length 20 feet on descent of ground ; difference of 
heights by level, 6 feet ; intended slopes, I to 1 ; depth of cutting, 
45 feet; and breadth of formation level, 33 feet. Find the area. 
(iVre fig. 1 ; and for embankment, see fig. 2.) 

By substituting the above values in (u); 

(33 -F 45 ) 45 -F area required. 



B F A 




From the above it may he observed, that when a centre line of 
railway is ranged and staked out, and the depths known on in- 
clined ground, we can always find most expe<litiousIv the area of 
anv vertical cross-section, by means of the spirit-level, without re- 
quiring the distances of the side stakes from the centre. By way 
of coniparison, I have to refer to an article for a similar purpose, 
page 263, vol. VII. of this JmrtiaL 



SOCIETY FOR THE PUBLICATION OF ARCHITEC- 
TURAL KNOWLEDGE. 

From what has been said of it, the main purpose of this Society 
— which, perba^ra. may not mean to call itself exactly by the title 
fur the present assigned to it — seems to be to bring out what shall 
be a complete l>irtionar)* or Encyclopardia of Architecture — a very 
meritorious undertaking, and one which, as the want of such a 
work is felt, might have reasonably enough been expected on the 
part of the Institute. That the present Dictionaries which we haw 
of the kind are all more or less defective and unsatisfactory, even 
considered with referenc.e to the time when they were pn^uced, 
is universally admitted. Even had they no other deficiencies, the? 
have one ana all lagged very much b^ind the actual time when 
they made their appearance, whereas every work of the kind 
oii{^t to bring down Its informatitm to the latest possible moment. 
Let us hope this important point will be attended to in the one 
now promised, and that it will duly notice all those improvementa, 
both in matters of construction and those of embellishment, which 
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have come up of late years, and to which every year add« some- 
tbiajr. As tne Society in question of course lo«iks to uftcfulnewt 
and reputation, rather than to anything; in the shape of pecuniary 
profit, we may fairly anticipate from it M>methinic i^eatly superior 
to everything else of the kind. .Vuch will depend iip4m their 
most cnrefully maturinit the whole of their plan beforehand, -~a 
work of no small labour in itself, but which would save them in> 
numerable difficulties and perplexities. Let n<ithinft be overlooked : 
let them not have to say, when midway in their task, we did not 
think of this, or of that, and it is too ute to think of it now. Be- 
yond ibis we cannot attempt to give any sort of special advice, 
because if anticipated by themselves it inig:ht be construed into 
downriKht impertinence. We can only say that we shall gladly 
open our columns to any mure correct and fuller information as to 
its objects which the Society may deem proper to communicate. 



REVIEWS. 

GEOMETRY FOR THE MILLION. 

Principkt of MfntunUion^ Trigonomttr^^ Land Sur- 

ecyinjj, and Lerdling. By Tiioaias Tate. London : Longman 
and Co., 1848. 

We have read this work with sincere regret : for in every point 
of view it is calculated to be injurious. It will be injurious to 
those who take it as a guide for the study of geometry ; and it 
will materially injure the character which Mr. late had fairly es- 
tablished by his previous writing», both as a mathematician and an 
instructor. We could, indeed, scarcely believe, whilst turning 
over the pages, that we had not taken up the wrong work ; and 
we once actually (under the impression that it could not have 
been written by ^Ir. Tate) turned bu<’k to the title-page to verify 
•mr unbelief! 

()f Mr. Tate’s other works, without exception, we think very 
highly. His treatise on Factorials’* besiieaks considerable ana- 
lytical power; and though rejected bv the Royal ^»ciety (which 
we deem to be no criterion of the merit of the work), it contains 
muck that is new, and the whole system is develupeil with perspi- 
cuity and elegance. His “Arithmetic,” again, isjust wliat a treatise 
on arithmetic shuuld l>e: — the rules are given clearly, and such 
reasons or approximations to reasons as could be comprehended 
by the minds of young students, are attached to the rules. The 
efficient demonstration of the rules of arithmetic constitutes the 
basis of algebra ; fur we hold that algebra is fundamrutaiitf only a 
•‘talement of the rules for arithmetic.^ operation, obtained by in- 
duction from the particular instances supplied in actual computa- 
tion. ^Ve have no faith (because we have no proof) in the doc- 
trine of “the permanence of equivalent forma,” as a fundamental 
principle, apart from the evidence of induction, and of the verifi- 
cation afforded by dnluctions from it. Again, in the “ Exercises 
on Mechanics and Natural i’liilos<»phy,” Mr. Tate has manifested 
consummate skill, by exhibiting very simply and very clearly, the 
primary laws of mechanical action ; and the exercises are admi- 
rably chosen from amongst the most familiar combinations of ma- 
chinery, and the phenomena of daily observation, which tend to 
elucidate the principles verv hi^pily. 

<>ur readers (and even 3i)r. Tate himself) must, then, be con- 
vinced that we are actuated by no hostile or unkind feelings to- 
wards that gentleman, when we express our olijectiuns, and very 
grave objections too, to his “ Principles of Geometry.” For no 
other reason, indeed, should we have said so much by way of 
proem. 

Our objection then is — that Mr. Tate has either muconccity^ or 
mirrfpreoenttd the fumlamuutalcharaoter ofgpom(*tricalevideiice and 
of geometrical reasoning. Either of these charges seems almost 
alike improbable ; — the former in c^onsideration of his intellect, 
bis reputation, and his clevernesa ; the latter, in cotisideratiun of 
hi* schohurtic position and his high character for probity. We 
have no alternative to the one hypothesis but the other ; and we 
have DO hesitation in isaying that mijiconreption is’ the real cause of 
the objet*tionable priociples of this work. We will state our 
reasons for tJiiaking so. 

Mr. Tate, like nearly all our “analysta." appears to have 
never acquired a clear view of the esaentiai principles ut geo- 
metrical evidence. Analysis (employing the word as synonymous 
with algebra, after the dictum of D'Alembert) is a system of in- 
ductions only — at least, a« far as operations aind what ore called 



“principle*” are concerned. Its most general theorems are 
wholly dependent up<»n induction for tlieir evidence — a* much 
so as the parallelogram of forces, or the law of gravitation. 
In ge^imetry, on the contrar)', the only prinripie employed is the 
syllogism ; and the only appeaiji to fsprrienrt are the few axioms 
rt^|>erting the visual and tangible praperties of figures which are 
]iut down at the opening of Euclid's first book, together with those 
fundamental cuuceptions respecting multiples which are prefixed 
t4) the fifth book. The fact is, that Afr. Tate ho* not discrimioatetl 
between the essential characters of geometry and of algebra ; and 
he has thereby been led to import into the discussion of the 
former mibject, the methmU which are not only legitimately 
available in the Latter, but in a great degree essential to its de- 
velopment. 

Tnere may be an additional reason, dependent on Mr. Tate's pro- 
fessional position, for his vagueneM of conception on this head. 
The Battersea Training Institution was formed, we believe, for 
the purpose, not so much of education itself, as for training the 
humbler order of schoolmasters in the art of teaehing. Most cer- 
tainly the object was a noble one : for probably no one of our 
social clanses stood rclstively so low in respect to mUI in their par- 
ticular duties as the general maos of schoolmasters. A good 
teacher, or even a moderate scholar, was the exception to the rule 
rather than the rule itself. This has been sufficiently established by 
the reports of the “ (jovernment Inspectors of E^iucatiun*'— even 
after all allowance has been made for the over-colouring* to those 
Rc|Hirts, which hi some case* cannot be denied to have been made. 
The formation of suitable scboulmasters, especially for the rural 
districts, required them to be trained to a ready and popular ex- 
position of the ordinary ohenomena of nature and of mechanism, 
as well M of mere methoas of computation. Popular rather than 
technical language is often found to be convenient ; and, below a cer- 
tain grade of mental development, it U esaeiitial in *uch a caoe. I n 
the devising of such popular mudes of exposition, Mr. Tate haa 
been for many years employed ; and, as is alwa)*s the case, his 
daily routine of duties may he supinnuMl, without any diminution 
of our respect for his talents, to have destroyed that vividness uf 
pcrceptiuu and rigorous spirit of reasoning, which mathematical 
science naturally produces in respect to the force of evidence. 

We look, of course, to tlie preface uf a work to ascertain the ob- 
jects for which that work U written, and the principles on which 
the author composed it. A reference to Mr. Tate’s preface, with 
one or two specimens of hi* method of proceeding, will, we are 
sure, convince every reader that we have not formed our un- 
favourable opinion uf his work without adequate reason. 

Mr Tate considers that “it will be instructive to trace the 
origin of our ideas in geometry, with the view of suggesting to us 
the means ttherrltg first nothns on the subject should be conreyed to the 
mind of the learner.’' Now, the ambiguity involved in the word“our* 
— which leaves it uncertain whotherhe referred to the conceptions of 
the first geometrical sueculists of our race, or to those who in our 
time have been trained in the terminology and popular traditions 
of geometry — is very objectionable. The former would appear, 
from his subsequent remark* to he hi* view : hut it is not at all clear. 
Under either aspect, however, his maxim is very questionable ; and 
certainly by writers of the highest scientific and philosophicAtl au- 
thority, it is always rejei'ted. In truth, the actual order of dis- 
covery is almost invariably found to be the most inconvenient for 
the systematic exhibition and development of scientific truth. 
The universal ki*tury uf science is at variance with this conun- 
drum of .Mr. Tate's. 

The author's delineation of that creature of his brain, the 

C rimeval geometer, is a sufficiently ludicrous pin’e of seriousness: 
ut his talk al>out the vast amount uf facts accumulated Inde- 
pendentty of the formality of definitions., or the tedious verbiage tf a 
rigorous demonstration, ” really startles us. It Is more like the 
raving uf an illiterate person than the language of an accom- 
plished geometer. Neither can this he called a stray passage acci- 
dentally expressed in an offensive form ; fur the tinimus is the 
same throughout the wt»rk. For instance, he say.* a little further 
on (p. vi.): “In the demonstrations contained in the following 
treatise, coiicisene** and simplicity have Wen preferred to the artt- 
^lieiai verbiage of o technicai logic and he has created hi* primeval 
and philositphicml geometer, “without any prei:i*e views relative to 
the origin of ulmM, or the f/rmuhe of a te^nical logic, [with whom] 
demonstration would consist in a simple appeal to common^nee, or 
in such un exposition as might be sufficient to cnrrp roneic/Hm to the 
mind.” This primeval geitmeter is created, too, as Uie Battervea- 
pattern for the funnatiun of Engliahmen of science ; and Mr. 
Tate baa falsified Euclid’s assertion as respects “ a royal road to 
geometry 1” 
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We irUh, however, to ask Mr. Tate a quertion or two on the^e 
Mibjecta. What doen he mean hy ** cummon^aeoae** in (*onnection 

• ilh the arquUition of arience? We often hear the pliraae u«ed. 
It is true, hy men who call themnelvea ‘^prartiral:** hut as fur as our 
memory gtkes, »e have never heard it uwil hy a scientific i^erwm 
III the way it is here u«e«l by .Mr. Tate. thc»u(fh very often ao hy per- 
Kons destitute of all science. In ifeometry we ran attach no other 
notion to it than that it is intended to express the inference which 
we may draw from visual es idence, or Imni instrumental evidence 
at the least — in slu»rt.the evidence of experiment performer! with the 
ruleraod citmpHMea. or jierhapK with a tuimewhat sensible balance, 
>ur|i aa those nuule by Hate, of the Poultry. Be U io— but do not 
degrade science hy calling this “treometry.” 

A^ain, what does Mr. I'ate consider to he ^*«ucli an exposition 
as mi^ht be sufficient to carry convi<*tiofi to the mind** of a learner? 
Jodicious teachers, we have often lieard. lament the imbecile facility 
with which conviction is carried to the minds of the most slothful 
pupils : they are most readily “convinced*' by the hare words of the 
enunciation, prtivided they .vreexcusetl tlie trouble of uriderstandintr 
it, and still more readily if they enn be excused the trouble of prt*v- 
it. C'ummon*sense people, and pei»ple without any sensp at all 
rii-ept the five physical out's, are alike adroit learnera under the«e 
londitiuns ; and it would st'em that the founders of the Battersea 
N»irmal isrhotd knew pretty well what they were alxuit, when they 
conceived that extratirdinary scheme. ()ur own wonder ia. n««l 
hat Messrs. Sbuttleworth and Tuifnell should have founded at 
collejfe for such purposes;— it is, that Mr. Tate shtmld not only 
have ministered to this extraordinary system of training schiH>j- 
oiasters. hut that he should ha^’e pushed hituself forward into such 
anenviahle notoriety ffor a M'ientific man) ax the ( orjphwus of a 
nm-pirucy for the alKuition of pure >.»eonietry in Kiit^land. 

Let nut the import of our remarks he miHunderstiNul. We take 
no frhjertiun, hut directly the reverse, to the composition of works 
tin practical geometry', a|Nirt from the demonstrations of the pn>- 

• ewies. The EJements of Euclid were ne>er intended as a wt»rk 
to serve the wants of the artisan or draughtsman in his u|>eratioiis ; 
and it is very certain, that infinitely better constructions pror. 
tu:td f/urpoMr* of the few problems };iven in tlie ** Elements" mi)(ht 
he easily frameil. Their pntu/t, hitwever, must depend on proper- 
ties not laid ilown by Euclid. Vet it shows the paucity of re- 
M/urre which our “ cotnmon-sense" f^eometers poss<'s*s when we 
remark that nearly all these writers follow in the wake of Euclid in 
the moht servile manner, and aihtpt not only hia cmistructions, hut 
eien their very order, and almost his lan^uufre. Let us have a gtsid 
work on practical geometry by all means; let the constructions 
be accompanied bv demonstrations or not, as may lie deemed ad- 
visable hy the autfior ; but atill, let us not be beiruiled into a Wlief 
that our constnictions are true, by a few ruinblintr, inconclusive, 
or utterly irrelevant shum-demon»tratiuns,>—alike discreditable to 
him wliu offers them as evidence as to him who so receives them. 
Give j»erfect demonst rations, or none. 'I'ake water, if you please, 
i;entle reader, from the fountains of science; hut do not pollute, 
or allow others to pollute, the pure streams with such adulterations 
as thiMe which we shall presently quote fmni the work before us. 

Mr. Tate does, indeed, pay some rather infiated compliments to 
the ffeometry of Euclid,— some “ veiy fine writing," no doubt : hut 
the very form in which they are expresseti is obviously iiitpmled 
for disadvaiito^eouH ciuitrast with his own system of primeval 
geometry. The onlv Inxik, in the author's view, belter than 
Euclid’a is Tate's ! In our view, the only hm>k worse than .^Ir. 
Tale's is Mr. Andrew Bell's, in “ (’hambers's Educational Course" 
— not even Euclid's Elements' excepted. After his euloj^y of 
Euclid, he proceeds: — 

“ Howetcr, K must be conceded, that whatever may he in exeelleneea 
as a froed: of rf/*renct to /Ae ma/Aema/irian. Ut Hf/ottt, 0$ aa taftia/ory 
feat tff ^fomrtry. art too apportnt to admit q/ eren aa afotogy. A preat 
honk is, in many res|ieru, a evil ; the very clrtnents coiiiiilutinit its 

ireatnesa, — its refinement and cnniprehensivencas, — tend to throw over it an 
air of myttery and dignity, which diitracts and overawes the uninigated 
itodeat, io the place of giving bira that encoungemnil and synipaihy, which 
be reriainly requires, in bit first feeble efforti in the |iuriuit of abttrict 
knowledge. The gromelry of Euclid it a AipA/p arti/fdal tyiffm, trAicA earn 
on/y Ae read, tAoroagAJy, bjf a prrnm vho it alrrody a mothtmatici^n, and 
irAo can ca/rr into i/s Metapkf$ieal fuA/if/re«, ond braut^uJ ye/ Of*rrb*t de- 
monitrationM. The principle of malion gives a limplicity and cleaineii to 
many geoojrtrical conceptions, but from an imagined inconviitenry in the 
use of luch a mcthoil, Euclid eioptoyt it, neither for the purpose of demon- 
stration nor illuslraiion. The method $nperpotition, which, in reality, lies 
at the very basia of geonietrical demoiittration, and, in many cases, yiret a 
vrapAic intereat to an mret/iyo/ion, U coiployed in the fourth pro|iositiun Of 
his first book, and then, as (f aahamed qf the /osr/y origin qf yeome/ry, 
scarcely uu it allarwarda. Stony of hit problems are solved by method^ 



which are never used in practice, for example, when • giren portion it to he 
cut oflf froDj a straight line, instead of supposing the given portion to he 
simply transferred to, or placed upon the straight line, Ac., which wo really 
do in practice, Euchd must deacribo circle after circle, in order to aecumpUah 
the problem. The doctrine of similar truinglea is, unquestionably, one of 
the most hnptn-iant yri'o^iosi/iotu in the whole range of geometry, yet the 
student is out peimiUed to understand this proposition, until he has goiie 
through the fifth l«ook, whtcli, tu a large clats nf students, must for ever re- 
main a sealed book. It is devirahle ihst pracursi men should comprehemi 
the leadiug propositions io solid geometry ; but k'Hclid'a method of treating 
thia auhjmt, i$ *0 operoaa and rejined, aa to place it beyond IKe reach qfper. 
sons tchoae time Jof atudy ta limited^ or trAote mathematical taifnta art not 
qf a ss^enor order.” 

Now the of all this appeatK to be, that Euclid’s Elements 
may do well ennuirh u** st ** book of reference for |irofeaaiunal mathe- 
maticians," hut thiit it is preuohteruiu. to talk ot it as a Inuik suited 
to I'iiucatioiial purperw*?*, either for the muMicx, or for intelligent 
)H>r>4ui'« in geiierHl. It is repm^nterl as a great Ixiok, remarkulde 
only fur its metaphysical sii ht illy and uperose demoiiKtrationa— for its 
refiiiement and comprehensiveness — and for the oifectation of niys- 
tery and dignity uhieh overawes and distracts the student. It is 
hard to conceive that such m dm-riptiun of the “ Elemeiita” could 
hnve nriH-eeded from any man who haa rrud and underatood thut 
reinarkiihle prodiictiim. 

M e deny in toto, the statement that the |/eometr)' <if Euclid is 
“a highly artificial system." in the ordinary sense of the word'-, 
“that can <uil^ he read thorouglily by u nersoli who is already a 
mathematician. If the order in which truths are capable of being 

successively deduced lie a criterion of natural order, then the de- 
signation of artificial system as applied to the “Elements" becomes 
most signally inappropriate ; and as to the structure of the syllo- 
gism (or ratlierenthymeme) in which Euclid delivers his reasoning, 
it will surely hear comparison, even for real aimplici/ff, with the 
vague, unmeaning, slip-sliiMl sentences which Mr. Tate has sub-^ti- 
tuted in its jilace. 

Euclid, it seems, was “ashamed of the lowly origin of his geo- 
metry"— vi». the method of superposition. Mr. Tate considers 
that it “gives a graphic interest to an investigation." Now.it 
surpasses oui power to conceive what sort of interest a “ graphic 
interest" is: hut we suppose the author to mean that the mind is 
interi'sted in having its ow n reasoning functions performed for it 
by the eye and hand conjointly. Even then we cannot understand on 
what ground mere sunerpositiun can he sup{H>sed to give gm;Air 
r^iilt«. Dill s{Mice allow, we could easily explain the cause 4»f 
Euclid '« sparing use of the principle, without siilTusiiig the cheek 
or blanching the lip of the geometrical patriach with “ shame." 

As to the employment of the principle of mo/ran, we have nimply 
to ask, what advantages Mr. Tate thinks he can confer upon ami- 
rate ffromrtriral rmaoninff hy the introduction of it into geometf)'? 
Nay, more, will he tell us Amr it irvuA/ aid dernonafration ¥ MTiat 
organic definition would he give of a straight line? What could 
he get from the organic definition of the circle, which is more or 
. leiM than Euclid's definition? Can he have forgotten that the 
cone, sphere, aiid cylinder are actually defined by their geneses ? 

I Can lie have forgotten that the favourite method of superposition 
( is not disi'nrded from the sulweqiient ]iarts of Euclid’s Elements, 

' where the principle could l»e made to facilitate the objects aimed 
nt? We are sorr)' to come to the conclusion, but we can scarcelr 
avoid the inference, that Mr. Tate b.ui never “read and inwardly 
digested" the work which is the object of his animadversions — and 
we ran have no scruple in concluding that he bus never uiiderstiKMl 
its objects, seized its import, or fully otmprehended the system of 
philosophy of which it is one of the mirst enduring specimens. , 

.^Ir. Tate says that **many of his [Eiirlid's| problems are solved 
by niethtuls which are never used in practice;* and he instances a 
aihy/eoNr. Can he instance another T ^Ve can with tolerable con- 
fidence answer for him ; — that with this single exception, there is 
not a construction given in the whole range of the “ Elements.” of a 
problem which m'curs in practical geuiiictry, which we could not 
point out aa lieing copiiMi into recent, or comparatively rt'cenl 
works intended for the use of iiractical men. It is a perversion of 
the fact, and an abuse of the confidence placed in him by his 
readers, to make such unfoundeii assertions. 'Fhat better praciicat 
constructions than many of them may be given, we have already 
said ; but that does not aifcct the present case. 

'fhe ohjei'tiori that the doctrine of siinilar triangles is deferred 
so lung, simply ainoiiiits to this : that pnuiortiun is made the fifth 
hook instead of the first— which it might nave boi>n, and may, ac- 
cording to Euclid's treatment of the suhjix't, he made to follow the 
third pro(Hi-iti«in of the first bixik. M'ouicl Mr. Tate obtain the 
doctrine of similar triangles without all cuusiderutiuii of propor« 
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tion ? On npferrinfr to hts nwii iray of treating the mibject (p. 43), 
we find an iUui^cal attempt to explain the idea of proportion, and 
to demonstrate the propertiea of proportionala. It is at best illus- 
trative. If we must have similar trianitles at an earlier stapre of 
our geometrical career, it may be easily accomplished in a much 
better manner than this; for instance, as Legendre has done, — by 
assuming tbo dt»rtrine of uropurtion as one already known and de- 
monstrated by means of algebra. do not ourselves recommend 
the method ; but it has this merit, that it is all fair and open, and 
does not conceal the difficulty bv a series of demonstrative evasions, 
which merely delude the jmpil into a t»elief that the doctrine is 
proved, when no real proof has been given. 

In the last place, Mr. Tate nffirnisthat ^^Ruclid’s method of 
treating the solid geometry is ia> operose and rehnnl as to place it 
beyond the reach of persons whose time is limited, and whose ma- 
thematical talenU are not of a superior order.” It is known to 
everv one who is acquainted with the 1 1th and 13th books of 
Euclid, and the manner in which they are used in this country, 
that the first twenty-four or five propositions are as simple in their 
reasoning as the first book of the Elements and that all the pro- 
perties of solids which relate to volume or surface, form no paK of 
our systems of academical reading. Mr. Tate must know this as 
well as we do; and we cannot consider it ingenuous to represent 
the difficulties which are inherent in the parts which are 
from our usual systems of education, as attaching to those which | 
are retained. Let us look to Mr. Tate's own work as regards these 
tilings. We find that with respect to the line and plane, he has 
nearly followed Euclid's views, leaving out however some Mwnfiu/ 
sfeps of the demonstrations, and modifying some others after Le- 
gendre. Then, with respect to the others, which have in modern 
limes been turned over to the cal<*ulus in sumo of its forms, Mr. 
Tate settles the question very suinniarily, hy the aid of, we sup- 
pose, his common-sense,'* or his “graphic interest.” He settles 
It, in short, as “ common-sense” usually does settle these things, hy 
a gross mutilation of “ the arithmetic of infinites.” There is, in- 
deed, no novelty in this : the only novelty is in seeing it dune by 
any man who had previously ac<;uired the title of a mathematician 
— and in our own nay too ! 

We promised a specimen of Mr. Tate's tutorial scheme. Here 
it is 

“ Nrirly all tbs ireometfietl knowled|e contiiaed 
conveyed to the popit in thit tiisnner. 

TVscAcc. Whst i« the line a a ctUed f 
Pu/ii/. It it called s itrai^ht line, 
r. Of the two ttr&ight linet a n 
and D c, which is the greeter ? ^ 

P. The lioe a a it the fresier. 

T. How should you ucerUin tbit with ctrtiisty.^ 

P By laying the line o c upnn a o. 

T. What sort of line it a r a ? 
p. It it a crooked line. 




7*. True ; bat it It eho called ■ esrred line. Whether la the curved line 
A r s or the ttrsiieht line a b the thurter.’ 

P. The itraiftht line a n. 

'/*. If you wanted to gu irora Batteriea ichool to the church, in what line 
should you walk f 

P. In a ttra<ght line. (Why?) Uecaute a straight line it the shortett 
di»t<nce hetMcen tt»« tchnol and the church. 

7*. What lia>e you to say rcUuve to tiie two ttraight tinea a 
A B and CD? c ■ ■ -u 

/’. They appear to he of the tame length; and moreover they appear to 
hr even with each other. 

T. In other words you might say. c d<«a B ; and alto c D it y>craf/cf to 
A !i. It c D now ptralkl to a b ? a ■ ■ — t 

P. No; for c v would meet a b on the left tide. 

T. On which tide would they iiuw uiret ? a— — ■ 

P. On the right hand tide. c “o 

T. What U therefore the peculiar property or definition of parallel linei ? 

P. lhat if they l>« carried out ever to far, ou either tide, they will iierer 

mrei. 

A surface it eallecl a pUme, or flat even aurfice, when the line Iretween any 
iwu puintt upon it it itraiglit. 'Ihut the surface of the lahte if a plane if a 
straight-edge exactly fits it when applied in eviTv direction. To aicertain 
wKra a siir/are » a plane, bring your eye on a hrvel with it, and if yuu find 
that every point iti the lurface can be teen at the same iioit, it will show 
that the surface u a plane. Our figuiea are auppuKd tu Oe diavin on 
plauea.'” 



Such IB the Bubstitute propounded hv Mr. Tate for the artificial 
ccr6ttfpe of a “ technical logic,” and “the tedioua verbiage of a rigo- 
roiiB demonstration,” such as geometers give us t It is very po«ti- 
ble that some readers may cunwider the Bulmtitute to be little elao 
than the vulgar auid illiterate verbiage^ worthy only of the scientific 
charlatan, rather than of Mr. Tate and the Battersea Training 
C’ollege. 

Were this book merely thrown on the market for those who mav 
wish to purchase it, our concern would be lens than it u about nucii 
a work : hut we have heard that all the schools in England which 
are under the control of the Government Board of Education, are 
likely tu have it forced upon them, as the condition of their re- 
ceiving any part of the sums voted by the House of Commons in 
aid of those schools. The dedication of the work to Dr. Kay 
Shutticworth is ominous; and tlie rumours which have reached us 
since we sat down to write, appear in nerfect consistency with such 
a suspicion. Yet we can scarcely credit the rumour ; and we be- 
lieve that such an ado|)tion of it would create a degree of dissatis- 
faction with that decimon of that Board amongst scientific men and 
the friends of real education, which would be very disagreeable to 
the Government, and which might endanger its possession of the 
patronage which it is the policy of the Government to extend in all 
directions. 

Oh, no! despite the misrepreBentations and perversions with 
I which the Elements” is asaaile^ let us keep to the good old 
Euclid of our earlier days — unmutiUted, and in his own venerable 
costume. The true eoirit of geometry will be lost in England us it 
is elsewhere, if Euclid shall cease to be our text-book for the 
Elements of Geometry. 



A Treaiiee on PrortUai Surreging^ as partU'ularIg apfJicubie to AVir 
I Zealand and other Cfdonie*^ containing an account of the /nstrumeitts 
most useful to the Colonial Surtepor atui Engineer, S;e, By AsTHi'a 
WHiTKHCAn, late Civil Engineer to the New ^aland Company. 
London; Longman, 1B4H. Hvo. pp. 196, with plates. 

The title of this work sufficiently explains its object. The 
author, acquainted bv experience with tne particular difficulties 
and exigencies of colonial surveying, has here recorded a Urge 
amount of useful knowledge, which hu probably been acquired 
amid many toils and hardships. To the English surveyor, acriiFi- 
tunied to uy'U-clearrd eouiitry*, the task of mapping-out the un- 
trodden wiliU of New i^ealniid must be a new and fimnidable un- 
dertaking. The greatest difficulties of surveying at home, sink 
into insignificance in the colonies. Here we liave open country', 
and the use of the instruments is little irnpedetl by olwtructioiis 
to vision — there the thick forest closes in on everv side, impene- 
trable to the eye and alrnmt to foot of man. Here there are welU 
known way-marks and iMumdaries, of which every particular is 
already accurately ascertained and delineated — there everything is 
new and uncertain; the endless, unvarii'd scene presents nothing 
but intertangled thicket, without mark or vestige bevond the rare 
and fading tracee of the hatchet of the savage. Here we have 
high-ways and bye-ways for rliariots and horsemen — there the 

f iiuneer forces his way through a fence which is as thick as it U 
ong. Or else his journey lies over the treacherous morass. Or 
he must swim the unbridged, unfordahle torrent. Or his path 
mounts up the steep hill-side, with some 1 10’’ of Fahrenheit, ano 4.S^ 
of angular acclivity against him. No rliecrful hostel for him where 
he may turn in to tarry for the night, lie mii«t not ask. with 
FalKtHlf, “ May I not take mine enfte in mine inn T llis inn tH 
his blanket, llis kitchen and larder are the basket which necom- 
pariies him at every step. To hap on a place where ftHsl might be 
obtained hy barter, woubl he as Kiirprising to him as to meet a |h»- 
liceman or postman, lie pioneem without n road, and thinks him- 
self fortunate if his cour>w‘ he along the mazes and rapids tbe 
rucks and shoals, of a mountain stream. 

It requires no ordiiiarv energy to face such difficultii*!». And wc 
may congratulate ourselves that the spirit of our nation renders 
Englishmen especially fit for occupations so arduous. T'he tuatiia 
for enterprise which renders the English tourist the wonder or 
nrmoyance of the untnivciled German or Italiim, is turiuMl to use- 
ful ftccount when the wilds of the antipudi^ are to he marked out 
and plotted into farms and tnwui.hi{K. U'ithout this sjiirit there 
could he no sufficient inducement to begin this first attack ujmu 
nature. For these cohmial surveyors are not civilizers, hut the 
pioiietTs of civilization. They lead the forlorn hope. VV'hen they 
iiave made the breach practuuible, others enter in luid gather the 
spoil. 

The first chapter of the work before us gives descriptions and 
accounts of the methods of adjubtiiig the iiistrumeuU chiefly etu- 
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in colonuii Burvejriof^. For infltrumentii uoed in the bu«h, 
porUbility iflof coune rather more important than it would be on the 
StMez Downs. There are various risks from rough usage to be 
fttarded against or remedied in the former situation which are com- 
paratively Immaterial in the latter; and on all these points our author 
gives minute izkstruction. Chapters 1 1, and 111. detail the methods 
of laying out town and country lands,and the particular objects which 
demand the attention of the explorer are carefully explained. The 
fuorth chapter (on practical astronomy) di»es not from its nature 
admit much that U new, but appears to be a useful compendium. 
There are two other chapters, on marine surveving and colonial 
roads, and some tables of mean refractiim, corrections for the sun’s 
declination, &c. On the whole, we are inclined to think that when 
the Erwlish surveyor packs up for the ctdunies, he ought to put 
ilr. whitehead's treatise in a accessible ooraer of bis portmanteau. 



l.MPROVED MODE OF W ORKING EXPANSIVE STEAM 
VALVES. 

Cnmmummtf4 to tAe Mining Joumat^ bg Mr. Tjiomas CasDOora, 
s/ Birmingham. 

Fur. 1 is an end elevation ; and hg. S a side elevation. In this 
dfsigu, one eccentric, wlilch is shown at 4, 4, 4, is made to give mo- 
lion to both the steam and expansive valves. The time at which it is 



Kif. l. pi, j. 

He»ir«iln open and close the expansive valve, in relation tothe stroke 
the pixton, will he umler«tofMl fn»m the following dt^cription of 
the part*! : — a a is the clip and eccentric n»d, which rommunicates 
motion friun the eccentric 4, 4, 4, tti the expRii**ive valve w, through 
ihe riglil angular lever fc and rf, which moven up<m the pin r, which 
u attached to the small pn>jei*ting {larts ss. which projeii fnmt 
the lever //—the lever drf, terminating in a forked end, shich 
tiikei! int<» the groove of the circulnr ring rr, which ring is moied 
Intuntudinally hy the action of the eccentric through the (ifore*uiid 
lever A and <(; J is amdher right-angular lever, which commurii- 
C4tes motion to the expanrive valve ri, through the valve-nsl /i’. 
The part represented at f I, receives Us support from the founda- 
tion. or other hxed [»art. to which the main }ihafl of the engine is 
attached, nnd has n projecting socket, on which the lever ./I and 
ring e work — that these parts have no direi’t coinmunicatiou 
with the main shaft. The ring does not rev<dve, hut only partskes 
«f the lururitudinsi inotiioi imparted fn*m the eccentric, and from 
ihenee through the levers i and n‘, to the expansive vjUve. 'Hie 
arc of the part marked i i, Nupportn the Ie%er7— it lM»iug also gra- 
duated, inoicati^ the point at which the sti'sm is cut oif ; as it 
wilihe that, hy moving the Ic»cr /;thc whole of the part*, 
sc, 6,d. A. and cs, are carriefl nmnd with it to anv desired angle in 
relation to the main crank of the engine, whereKy the aame thing 
i« effected as if the eccentric 4, 4. 4, Itself were moveil round, 
which governs the time of opening and closing the expansive valve. 
The part marked A A, is attached to the lever/ and server the 



purpose of fteadvlDg the eccentric clip, and also embrarea the arc 
t, BO as to keep the lever / hrmly attached thereto. At <f is seen a 
small lever, acted upon by a Bpriug, having at the opposite end a 

f un, which, on passing through the lever/ and arc t, holds the 
ever/hmily in the desired position; whereas, on pressing the 
smaller lever with the hand, the lever /is liberated and moveable : 
3, S, is the eocenCrk; clip, which is supjiused to work the stcuu 
valve. 



LLANDAFF CATHEDRAL. 

• 

nt# ///Wory, Prtfm/ Com/$/icm, md fropc0Hi Jtet/cra/ion o/ Utndof 
Cc/Wrsi. Ur Air. T. H. Wtatt. — (Uesd at the Royal la»titute o( Brui»a 
Architects, March 20.) 

UpoQ the history of the cathedral. I shall not detain yoa at any grrst 
length. Tl>e Arit hUbop ia stated lo have beea Duhriiius, who diriJ ta 
622, OD an island off the Caernarvorubire roast, aad whose bones were in 
U20 translated to Llaadaff by Bishop Urban, the founder of the |»reseiii 
cBibedral. 

Urhan was consecrated the thirtieth bishop of Usadaff In 1108; and t<i 
him all concede the hoirour of having founded the present cathedral. At 
his first coning, be found hia bishopric in a very poor and miserable condi. 
tion.— the church rated almost to the ground ( and coippiaining ibercul t« 
the King and the Pope in 11 1 9, be procured Irtiera and gathered large sums 
together t he pulled down the old church, which waa hat 28 feet lung. 16 
feel broad, and 20 feet high ; and In 1 120. accordmg to Lelaad and Godwin, 
—or in 1 129, ai aiated by Dugdale,— be commenced tbe fnhne dedicated to 
St. Peter and St. PaoU Oiahop Godwin (who wrote in 1601) de»aihes this 
building as ** a very elegant one, 300 feet long, 80 feet broad, and adornnl 
at the west end with two stately towers of great height, and a neat cltapH 
of our Ladyer a work traly magnificent, and to he remembered with honour 
by posterity." Urban died in 1133, whilst travelling towards Rome. From 
this period to tbe begioniog of the last ccotary there is no farthrr record l4 
any kind that 1 can And relating to tbe cathedral, and here conjecture awu 
commence. 

If bishop Godwin be correct in rapporing tbe church eomnienced by 
Urban lo have been completed by him with two towers and a Ladye chapel, 
and to have been 300 feet long, it must have ditappeared between tbe periiHl 
of hit death (1133), and 1 IHO or 1 190, which will. 1 think, ha eoncedeil as 
the aariiesi dele at which tbe preaent Early English structure could have 
been commenced. Tbe extreme length of the preemi boilding is only 2titl 
feet, and its breadth 76 feet. Of pure Noronn work, each as we may be- 
lieve Urban to have eieented in the beginning of the twelfth emtury, we 
only have tbe large arch between the presbytery and Ladye chapel ; the re- 
mainiog portion of a window on the south side of the presbytery, so curiuusly 
stopped up at a later period ; portions of a Norman string. course, with a 
fret omament, running round the walla of tbe presbytery (being tbe string- 
course of tbe Norman clerestory)} a variety of Norman fragmenia wall^ 
into the preshyiery; and the two doori at tbe west end of tbe north and 
south allies, which, though later hi their detail and finish than the large 
arch, may fairly be eonsi^ed as of Urban’s tiac. pnrticularly if he coiu* 
meoced at tbe east end and worked westward toward these doors. 

The sixe of the chancel arch, and the importance end decorition of the aisle 
doors, clearly prove that they could have formed no portion of tbe early siid 
Insignificant church knooked about by the Normans, and evcutoslly demo- 
lished by UrlMui; for although tbe preservation of doorwiys and chaiucl 
arches of Norman cburchea, rebuilt in the thirteenth and lourtccnih cen- 
tqriea, is of frequent occurrence, yet in this insisuce 1 think they must ha%c 
originated with Urban and not have been removed or perpeuiatcd hy huu. 

1 be character end finish of the large arch at tbe east cud of the picsbytery, 
elesily proves that U must have opened into a chancel or Ladye clupci i and 
thus we may believe Urhan so far to have realised Godwin’s dcs«.riptiou us 
lit have cuniplcttd. **aeeat cbapel of our Ladye." Aud tiie exiitcuce oi 
pure Norman wuik, so far westward as the twu aisle doors, masr be tsken as 
presumptive evidence that Urban completed ** a work truly luagnificent, siid 
to be remembered with honour by posterMy," even if his wesiern towers 
were fB^ulous. C>rtainly these doorways are of rich and besuiilul design, 
and tbe general character of all tbe Nt>rman work remaining is of a pure 
and good period, corresponding with Urban's prelacy. \Uist hefcl tins 
Norman church, or how it rould hate Wen so compleiUy destroyed in il>e 
sliori period between Urben’s death and 1180 or 1190, as to have lendeud 
orccssary the almost entire rebuilding of the church in a u«w and distinct 
ityW, rruisint a mystery. Here ere no traces of that gradual Slid clearly- 
marked tianiitien from Noriosn to Early English, which we tiud so eiiuemiy 
and so iDstiQciivcIy displayed at Canteibury. Norwici*, Giuucestrr, hu 
David's, and Uuildnai Abbey. With the single exce|i(ioo of the wcsieru 
doorway (ia which the circular arch is retained, though the dcisd uf Die 
shafts and mouldings tre Early English), the new work wav tommenced frea 
from any Uint or prejudice of a |KSst style, aud aiauds forth at puie and 
Wautifel an example of Early Engl;sh cumpotiuon and detail as any with 
which 1 am acquaioted. Au able writer lo the fccfesmkyriar thus ipeaks 
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of H " Tbi* czquiiite Garlir EaflUh vnrk of Ibis part nf ibt cborrh il 
troir not the Iratt idea ia obtained bjr the wretched drawing 

gireo in * Wmkle'a Catbedrali.' To atand opposite the weatero front — itaelf 
once • oiarael of art^and view through the now vacant and hainoua windowa 
the paganized nave beyond it, with ita flat pedimental roof, ita ridiculous 
vaiea and umi, its stuccoed walls, ia inevitably to feel the noat forcible con* 
traki Iwtween the apeakiog graces of the Cbriatiaa aod the burlesque ab> 
surdities of the revived psgao style.” 

Alibotigh from the affinity of England to Wales, where oor ancestors 
sr<;'>urned. if not as absolute conquerors, yet as authorised visitors, we may 
iairiy believe architecture to have been almost on a level in point of date, 
we can liave no reason for imaginirg that the Welch were some 70 or iiO 
years in advaoee of the English in the periods of their architecitire, or that 
the change from the circular to the pointed arch, by us called Early Eng. 
lish,” should more properly havo been called ** Early Welch.” If Ibis is 
allowed, t am unable to believe that any antiquary ran assign an earlier date 
than UHO or 1190 to the west front and nave of this cathedral; for though 
it is pcrfetlly iropoMiblc to hs with peremptory certainly the esact dale 
when one particular stage or style of art ended and another eommeneed, yet 
WT find (bat from the period when the pointed arch first made its appearance 
and became blended with the Norman semicircle, years elapsed before (be 
newer style or form had shaken off the influence of its predecessor. 

We find in numerous iDstancee, as at Gloocester, Canterbury, the Temple 
Church, and St. Daiid’s Catltedral, that this transitional feeling esisted in 
full force— nay, that the Norman preponderated— although the prtrtioni I 
allude to are well known to date a^nt the end of the twelfth century. You 
Will, I think, share my disbelief in (he theory that the pure and poitited 
work at LlandafT could have l>cen comrnenecd silty or seventy yean before 
the Norman arch bad elsewhere eeued to prevail. In Ruiidwas Abbey, 
which is one of the eerliest transition works I know (the date of which is 
stated to be about 1135), the indication of Early English form or feeling it 
very slight, in the section of one of the bays of the nive of St. David’s 
Caihedral. built in 1 ISO, you find tire only Early English work consists of a 
soiall arcade, between two series of clearly^defincd Norman arches!— eer- 
taioly nut a very convincing proof that Early Eaglish work was in existence 
in the sister csihedral of South Wales sixty years before this work was com* 
tuenred. 

Henry (prior of Abergavenny) was consecrated hisbopof TJandaff in 1191, 
and died in 121B. He may, with at least as much prohahiliiy as belongs to 
some antiquarian assertions, be supposed, if not actually to have recom* 
meored the erection of hii cathedral in the rrew style of hit day, at least to 
have promoted works, the character and period of which are lo evidently 
rorval with bis twenty.seven years of power. 

The lower portions of the north tower, and all the remaining part of the 
south lower, tbe nave, and clerestory remaining, are all of the tame pure 
Early English character. In the coIuridi and arches of tbe nave and 
choir a slight variety of arrangement occurs witlioul deviating from the 
iiyiet somewhat more ornament is introduced, and by the limethey reached 
the Ladye chapel, tbe gradation of style becomes apparent; and with a 
view to give inereased rkhaesi to ibis more sacred portion of the building, 
or from tbe more “ decorated” fashion of (he day, when they arrived thus 
far eut,vaalUbg is introduced, molliooi and circlet are executed in the side 
windows, and la the easicrnniost viindow tracery becomes apparent, until it 
almost askuioes the character of a “ decorated*' window.* 

In the two hays nf the presbytery a fault (as |tolo|ists might leno It) 
occurs, which il is difficult to account for. These arches are evidently of a 
Istrr and more depressed form than those in the nave and choir, aod from 
their form and detail are of a later date than the Ladye chapel. Whether 
this portion of Urban's work msy have remained uein)ured and uodislnrbed 
until after the completion of the I^dye chapel, whea they msy have thought 
it necessary U> assimilate tbe Norman piers and arches more closely to thetr 
pointed neighbours, or whether some injury took place to this part of tbe 
cathedral, which rendered rebuilding necessary at a later period, 1 have no 
means of determining, but it is curious that in this portion of tbe building 
we find more Normeo remains than elsewheir. There still exists the Nor* 
man string.eourse iu its original bed, with a sort of “enhatlled fret” carved 
upon it, running round the three aides of (be presbytery : we And plinths 
end portions of cylindrical shifts, which msy have formed (as at Norwich) 
tbe arch between the cbeir and presbytery : there ia tbe large Norman nrch 
over tbe screen; tbe curious remains of a Norman window, so uoccremo* 
niouily blocked up by (he Early English architect who built against it ; and 
in the rough masonry of tbe wells of this part we find walled.up nuiueroos 
fragments of Norman mouldings and ornameuta. One might almost suppose 
ihie portion of Urben’s original cathedral to have escaped the early destrur* 
lion 1 attribute to the rest of his building, and to have been preserved intact 
by (he Early English arcbitecis who rebuilt il. At some later period, for 
fashion’s sake, or from decay, we can imsgirve these arches to btve been re* 
constructed or remodelled, lesving, ss 1 believe they did, tbe Normsn cleres* 
lory undisturbed, live slriDg*course even now remsins ; end in the view 
given of the north front by (iodwin, in 1713 (when it was almost perfect), 
It will be ohservn) tbst s semirircular and apparently Ncrman line ot win* 
dows is shown in the clerestory of this pert, as disliagutvbrd from tbe Early 
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English in the nave. Of the hiatory of this altentioa or portion of tbe 
work, 1 c*n find no tmec. 

The ‘'decorated” alur*iercen is staled, in Browne Willis's, and all the 
other histories of tbe cathedral, to have been erected by e Bisliop Marshall, 
who waa conacerated in 1478; but as tbe detail is pore “decorated,” it 
most have been completed, in all probability, 100 years l*efore this time. I 
have little donbt but that the piers and arches of the presbytery aod this serfen 
were erected at the same time, or by the tame architect — an opinion whtcb 
is confirmed hy the fact of tbe base moulding on the south side being ratted 
considerably above the opposite pier on the north side, and eorrespouding 
exactly with the level of the base of screen end tbe base of the sedile which 
it imn^iately adjoins. Tbe decoration aod enrichment of this screen, attri- 
buted (o Bishop Marshal), have, no doubt, reference to the painting and 
gilding upon iu “There ire eleven niches in tbe principal level, painted 
with roses and hyacinths interchangeably.” Tbe centres of the rosea and 
flowers of tbe hyacinths are gilt. Tbe roses are white (which qnite identi. 
fies (he decoration with Bishop Marshal)),— the white rose being the dev>r« 
of (he home of York, used for decoration only in (he reign of Edward IV, 
and Richard 111. Bishop Marshall having been preferred to this diocese by 
Edveatd IV., the adoption of bis badge was a ttatural aod proper eomplimeni. 
“ Under these eleven niches is a row of eight niches, painted in fresco, ex- 
actly like tbe former. At each end of these are three real Bicbea painted 
in the ume manner; within tbtae are two little ones, with ■ pilaater be- 
tween; tbe ground-work throughout is iolcrebangeahly blue and red. and 
the ornaments over all the niches are giU. At each end is a door leading 
into a vestry.” Thus far I can confirm, from tbe remains of this sereeo, the 
description given by Browne Willis. He then proceeds to say—" Above tbe 
sitar-piece are two rows of large niches, in which formerly there have been 
fig nret. In both rows the roMldlemost niche is larger than tha rcat ; and nn 
each side are two lesser ones. The two largest niches probably contamr<l 
the irosgei of our l,ord and (he Metsed Virgin, and the other twelve were 
for tbe twelve Apostles. Under the two large niches are tbe ten oommsnd- 
Rients, written with gold letters, within a frame, and over all is a handsome 
freestone window.” Unfortunately, ihe destruction of thia npper portion of 
the screen lisa been complete (dotihiless tbe work of puritan or polilirsi 
fanaticism). Nothing remains alrovc this line, hut we have found walled 
into (be various portions of the siruciure fragmeota of corbels, cn do pies, ai-d 
buttresses, which evidently, from their site and form of moulding, belonged 
to this screen. 

From tbe period when Godwin described Urban 's church to have been 
complete, of certain diroeniinni, and a work truly ruagnificent,” (here is n« 
notice of the cathedral until 1719. when Browne Willis, an antiquary of that 
day, as he says, “ collected together various records and matter, and gave 
With his work certaio draughts of tbe said church, in order to illustrate tbe 
descriptions thereof.” These draughts, as you may imagine, are not very 
clear in their distinctions of style, or in tbe best possible perspective, but 
they are most valuable as helping the description, as being tbe only record* 
we have of what tbe old cathedral waa (before lightning, storms, and Wood 
of Bath played tuch havoc with it); and, consequently, as being our prir^ci* 
pal guide and authority in the restoration. It wm then felling into a >i«ie 
of deplorable decay, though perfect in its internal arrangements. There 
was a Urge building in front of tbe south Norman doorway, which hr call* 
the “Consistory Court;" and a porch oppusite the “decorated” south 
door. Bulb these excrescences have disapt^eaied, and I should much doubt 
if they formed any portion of the original design. 

Soon after Browne Willis's survey, destruction bid foil ivray. On the 
20tb of November, 1720, tbe remaining iNiuUmenls and pinttavies of iiie 
north tower (which had escaped the storm of 1 703) were blown down, and 
drstroyed a considcreble portion of tbe north aisle. On the fiih of Febroai* , 
1722, the “ roof and floor of (be south tower fell in, and deslroyed a g««'d 
deal of the church.” Tbe complete ruin of this old structure must have fol- 
lowed very rapidly on WtlUs’i visit ; and in 1724 we And the Archbishop of 
Canterbury interesting himself in its pro|>o*ed rebuilding (I cannot say re- 
storation). lie obtained 1,000/. from George I., and, like our bishop of the 
present day, tried in vain to get anything from the Frinee of Wales. Sufi'* 
rieiit funds were, however, eventually raised to erect (he frightful sbcil 
which now encases the original pters and archea. 

About 1735, Wood of Balb, commenced tbe deaecration of thia find old 
work, and of lira own prior fame: for most auuredly a more barberous <>r 
(sitcless grafting of uncongenial modemism upon an ancient stem was i»e*rr 
per;ve(rated ; aod never was (be sarcasm of tbe hiilorian Whitaker more 
justly deserved than in this instance. He says — “ The cloven foot will ap- 
pear! for roodem architects have an Incurable propeniity to mix their own 
absurd and unauthorixed fancies with the genuine models of antiquity ! They 
want alike taste to invent, or modesty to copy.” All that can be aaid ia 
rxicnuaiion is that the corrupt taste of that day gave a fnahion to (hia work, 
the power of which Wood may Irave been onaMe to resist ; 1 vrisb it was ia 
evidence that he bad tried lu do so. That this fashion approved such bar- 
barism may be inferred from tbe accompanying letter, which 1 find copied in 
the "Cole's klSS.'* in the British Museum. It is written by a Krv. Thot. 
Davies to Browne WilUs, who appears still to have taken much interest in 
the old wreck ' 

"23rd Nov. 1736. — Tbe church on tbe inside, as far as 'Ut ceiled aod 
plailerrd, which is somethiog beyund the west eitif of choir, looks cxcectling 
fine, and is a very stately and beautiful room. The area of the whole churrti 
is lo be cODsiderabty rused, so that when finished it will (in tbe jodgaeot of 
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RWMi people who hen mo H) be e very oeet end eleireot chorch, unlett, 
indeed, the eJUr>pioe«, which looke like e hoge portico, epoil the whole 
effect.’* 

Mr. Cole illoetrelee hie enoibg MS.hjr elefetioae of the wcit end eoath 
fronts, end e view of the alter portico, which it wee feared (end not without 
eome raneon) might mer the whole clTect. 

We flm} DO traces of the portico at the west end. eor can 1 ieera that the 
ptgeoa-boota cupola was erer carried into effeeL The altar wet remotod 
tome few yean ago. 

The bithop'a throac, the pulpit, end ttelU eootitt of eo Ionic colonoede. 
with niehee at the b^k ; they itill eiiit lo their prittioe propriety and 
heaaty, aad 1 can eontdeotiouily recotnrarnd them to any architect about to 
baild estite conrti; the pulpit end throne would form admirable jadge'e 
•eatt, end tbe ttelli a mo«t dignified row of teett for tbe megittrecy. 

1 do not imegioe that much wee dooe to Mr. Wood'* structure until 1840, 
when tbe plaster ceiliog and lead over the nare being In a rery bad and UO' 
weatbertigbt eonditioa. a coniidcrable sum was espeoded In repairiiig aod 
making good as it then exiited. 

So mech for tbe hiatorf of the cathedral. A very few words will describe 
iu eoodttion when the present rettorationi were commeoeed. 
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PRESERVING AND COLOURING WOOD. 

PRANtmt AuorsTi?* Rknaud, of 40, Rue du Rocher, Pari*, mer- 
chant, for “ /m/»mrcmr«/^ in prrjirrving an<i eolouring tcooef."— 
Granted Au^TUKt 19, 1847 ^ Enrulled Fehnury 19, IH48. 

This invention cunt>ietH in a miMir of comitructing Apparatuit in 
which a vacuum can he priMiiicpd, after the name has been applied 
to one end of n lo^ of wu<td ; ho that a preHervIn^; ur rolourinir 
liquid, contained in a suitnhle vesHel or recepUcle at the other 
end, will be caused, liv ntmo>^plieric urcHSiire, to pa-i.4 thrmij^h the 
log in the longitudinal direction of tne hhrt's. 

The annexed engraving I* a side elevation of the apparatus em- 
ployed. A is a metal cylinder, provided with a lop-pu-ce n. fr«»m 
which in Huxpeuded u rotl, with a piece of perforated metal or wire 




gauze attached to its lower end. c is a metal disc, fixed to the 
cylinder a, having an opening at its centre, communicating with 
the interior of tlte cylinder ; and between this disc aii<l the end i»f 
the log of wood n, a narrow leather waalier k, is interposed, so that 
them will be a nmall space left l»etween the log and tne disc. The 
position of the log uy>on the frame u is to be adjusted by the chaijt 
and the screw a ; r is a collar,placod around the log of wood, hav- 
ing a chain attached to it, and hv which the wfwd may he mr»viMl 
to and fro, as required, upon the frame u by meant of the Mcrew « : 
in turning tbe screw, by means of the lever, the chain will act upon 
the collar r, either to bring the block nearer or remove it farther 
away, as may be required. The other end of the log is enclosed 
in a bag ii, of im]>enneAhle mAteriAl. which is connected to the 
cock of A vessel i, containing the preserving ur ctdouring liquid. 
Now if a vacuum he prmluced in the cylinder a. the pressure of the 
atmosphere upon the surface of the li<|uid in the vessel i, will force 
it through the log. The vacuum may be obtained hy any con- 
venient method; hut the patentee prefers to produce it hy dipping 
tbe wire game, carried by the rtnl of the top-piece b, into s4>mc in- 
fiammahle matter f such as alcohol), and intnHluriiig it in an ignited 
state into the cylinder a ; the air will then escape through the 
rock V, which is to be left open for that purpose, and is to he closed 
as soon as the required vacuum is obtained, as indicated by a smali 
barometer m, connected by a tube with the interior of the cylinder 
A. When the moisture of the wood, ur the preserving or colouring 
liquid, haa been forced by the pressure of the atmosphere into the 

2 |rlinder a, the vacuum will be destroyed, as will be indicated bv 
le barometer m ; the cock & being then opened, the liquid will 
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run into a vessel w, beneath ; after which, a vacuum U to be pro- 
duced in the cylinder a, as before. 

The passage of the lupiid through the log may he accelerated 
hy a force-pump or other suitable means. Althuu(^ the log if 
shown in a h(»riz4mta) position, yet it may l»e tiperated upon iu a 
similar manner when in a vertical {HMition, by substituting for the 
hag H, and vessel i, a vessel with a Hiiitahie opening in the iHittom 
of it to receive the end of the log. When the li>g or piece of woihI 
is square, then, instead of the bag ii, and vessel i, a trough is used 
to contain the preserving or colouring liquid, and the whole of the 
log is immersed therein, excepting the end to which the metal disc 
U applied. 



REFINING SILVER AND LEAD. 

AnTiira HaRav Johnson, of (Jresham street. City, assayer, for 
“ ImprurrmmtM in rt^iiing Jtilrer and hg rjfrcting a in nur 

of Ih*^ materinU — Granted September 1H47 ; Ennilleil 

.March 1H4H. 

The improvemenU consist in restoring afler use, and rendering 
again available, the pbiMphate of lime or bune-ash, wliereof tfie 
cupel or test umnI bv refiners of silver lead is composed, and in the 
priu'ess saturated with lead, and a portion of ailver. For extract- 
ing this lead and silver, the course usually adopted is to return the 
Used cupel to the furnace, by which means the whole of the Mito- 
rated hone-asli is destroyed ; while iKirtiuna uf the lead and silver, 
combining with the phosphoric acid of the bone, pass off, and are 
lost, liy t)ie improvetl method, little or no waste occurs uf either 
the Imne-asli, silver, or lead. 

To carrv out the invention, a solvent of the oxide of lend is used 
in the foflowing manner :—>First reduce (he used cupel to a fine 
powder; then add a Kufficient quantity of pyroligneous or acetic 
acid, varying from 1*009 to 1*048 sppi’ifir gravity, according to the 
per-centage of lead contained, to render it of a thin coiisistencA*, 
that it may be thoroughly stirred in a dolly-tuh, or some mucJi con- 
venient machine, or by allowing the acid to percolate through the 
powdered test. .\Rer allowing the jioHdered cupel and acid to 
remain together for twti days (during which time occasionally stir 
them well together), the bulk of tbe lead hecotiies diMHilved. The 
mixture is next jmt into cloth or flannel filters, or other percola- 
tors, to allow the lead solution to drain off ; this done, remove the 
remaining soluble nalt of lead, by washing it with water and by the 
application uf pressure, prevdous to drying the resulting bone-n>h. 

.After the above process the silver, and some lead, still retninn 
in the bonc-asb, though not sufficient lead to materially interfere 
with its absorbent powers on again using, provided it has Keen 
properly freed from the lead sofutioii. If, however, it be wistird 
to extract the lead more perfectly, add a Hecond inirtion of the 
acid to the filtereil or druineil bone-ash, and again thoroughly stir 
it in this second acid — the washing and nressing, as before describi**], 
following this second operation. To bring tlie lead, contained iu 
the solution, into a marketable form, after due saturation, either 
simply evaporate it in proper pans to make sugar of lead, or hy 
means of the Meveral re*agi‘uts commonly employed, form respe«’- 
tively the carbonate, the sulphate, the sulphuret, ur otfier com- 
pounds of lead that may be di*sired. 

Instead of pyroligneous acid, a solution of caustic potash may he 
lined, or soda, containing about '.20 per cent, uf the pure alk.ili ; 
but this has not been found so useful in practice. 



«;.\S STOVE, 

U'iluam IluorKKimN, uf Devonshire-street. Queen'tMjiinrc. .Aliil- 
dlesex, for ** ftHpmt'ernnntji in heating rrwnw orrtpac7H*c«7s,’''— 4iraiil«*d 
September 9, 1847 ; Eimdled March 9, 1848. 

This invention relates to heating rmims with gas. It consist* 
in HO constructing Htoies or fire-places which are o{K‘ii in front 
that gas may be hurneil therein, and the decomposed air ami pro- 
ducts of combustion ]>ass into chimneys, as fioni open fire-places 
or stoves when burning coal. The stove or fire-place may be con- 
structed US nearly aa may be like those now used with open fire- 
bars, and may have a bottom grate similar to whnt are used for 
buining coal, and they may be made to fit the fire-places as at pre- 
sent constructed, or the stoves and fire-places may lie greatly 
varied in design, so long un the stoves or fire-places are capable of 
consuming ga« in an open fire-pLicecominunicatiiig with a chimney 
ur flue. 

In order to give a gas stove constructed according to this inren- 
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tion, M much aa poaaible the character of the present onen 6re> 
places used for consumlim: coaL they are to be made witii a front 
f^atinfc or bars, against which is to be placed lumps of pumice- 
stone or <ither aubatanees which will allow of being heatea by the 
flame of gaa and yet not consume. The front bars should be made 
nearer to the back of the stove than when for burning coal, and so 
that there shall be but small space between the back of the atove 
and the front bars ; or such suMtances may be placed in a wire or 
other frame suspended near to or amidst the flames of gas where 
the form of the stove or fire>place U not otherwise adapted to re- 
i-eive such substances; and in some cases the front bars of the 
^tove or grate are made hollow, so as to allow gas to pass from a 
supply-pipe into them, and thence to pass out through perforations 
HO as to produce numerous small flames which may be partly in- 
ward towards the pumice-stone, so as to heat the same, and other 
dames may be outwards through betw*een the front bars of the 
stove or grate, and the front bars in place of being simply across 
the fire-place may be made into any fanciful form, such as basket 
work or otherwiiie, to hold the pumice-stone, or otlier substances. 
< >r in place of having the front bars or open grating hollow and 
perforated to proiiuco numerous jets of gas, the jeta of gas miu* ho 
wholly or partially from the bottom or the back or sides of the 
open fire-place or stove. And it should be understood that it is 
essential to this invention Uiat the apparatus should be o|^n 
to view, and also be open to a chimney or due, so that the 
gas in burning may give heat to the room or apartment without 
the decomposed air and products of combustion caused thereby 
coming into the naim or apartment, and at the backs and sides of 
s«ich stoves or fire-places, bright steel, glass, china, or other re- 
flectors, may, with advantage, be placed. It is not essential to this 
iovenliun that the open gas fire-place should have a receptable for 
the pumice-stone or incombustible substances, as the same may be 
dispensed with, but it is preferred to have an arrangement for re- 
ceiving such substances, as thereby the cheerful character of the 
old English fireside is retained. And the inventor believes that 
the most elegant result may be obtained by using jets of gas from 
front bars or grates combined with jets of gas from bars or appa- 
ratus at bottom, so arranged that air may (as is now the case when 
burning coal) pass up between the bottom, the lower bars in such 
case supporting the pumice-stone or other substance, for by such 
means, oy a comparative small consumption of gas, the appearance 
of a large flaming fire may be producecl. 



JENNINGS'S PATENT INDIA-RUBBER TUBE COCKS, j 

This improved cock is made by placing a flexible indiu-riibher ^ 
tube of any required site within one of laetal, as abowo in fig, 1 ; | 




and then by mechanical means to flatten the flexible tube, aa shown 
in fig. S. 

The advantages which the patentee states this eock possewes 
over any at present in use are— 1st- The ease with which it can be 
at all times opened or shut, and the means used for that purpose 
being so simple, it cannot be set fast by corrosion or become in- 
jured by frequent use. ^d. When open it is part of the main or 
jiipe, as shown in fig. 1, and presents the same uninterrujited pas- 



tiue as the pipe itself, and as the means used for cloaing or stop- 
ping the circuJaiion have no communication with the gas or water 
passage, leaka^ is impossible. 3rd. It will be seen by fig. 2, if the 
vulcanised india-rubber tube be properly flattened the eoc k must|be 
sound. 4th. These cooks are capable of standing any pr esaure, as 




Fl». 1. 

the elastic material of which the cock is composed never can be- 
come injured by preiwure, a« long an the metallic casing which sur- 
rounds the flexible tube remaiiiK perfect. 



SEPARATING IRON FROM ORE. 

Aarut’a Wau., of India-roW, East India-road, Middlesex, for 
“ a new or improi?ed apprtraiiu for a method q/* minting oaideo/rofm 
thrir compoundM nnd each ofAcr.**— Granted October 14, 1847 ; En- 
rolled April 14, 1848. 

The apparatus is for separating iri»n from the ores of copper, &c., 
and consists of two hexagonal drums with an endless ciiain pass- 
ing over them, made by connecting with links n number of burae- 
sbue magnets ; on the extremities of each of the magnets a number 
of steel blades are so fixed as to stand out at right angles to the 
magnets. These drums are made to revolve over a trough in such 
a position that while the chain of magnets passes immediately 
above the trough the steel blades roach nearly to the bottom ; the 
bottom of the trough being inclined at each end, so as to corre- 
spond with the direction of the blades. The ore (previously 
roasted and ground) being introduced at one end of this trotijjj^i 
the blades, as they pass through it. will take up all the iron con- 
tained in it and carry it to the other end ; and, indeed, would 
bring it uU back again in the next revolution but for the fullowing 
arrangement. Opposite the p<iint where the blades emerge from 
the trough, a set of magneU are fixed to a frame with their poles 
in the reverse order to those forming the chain, so that when the 
steel blades come opiiosiie these fixed magnets, their magnetism 
b neutralised, and the iron which they had collected in the trough 
falls off, and is collected in another trough placed beneath to re- 
ceive it. The patentee does not confine himself to the perinaiienl 
magnets, but he claims also the use of electro-magnet-s though he 
prefers to use the former aa being more couveuieut. 



Pi.ATE-GLASg.— Patented October 7, 1847, by James Haetlev, 
of Sunderland. The improvements relate to the manufacture of 
rough plato-glasa immouiately prior to the pouring of the melted 
glass or metM upon the table, and rolling. — Instead of lading the 
melted metal into a separate ebtero aa usual, the patentee lades it 
direct from the melting-pot to the pouring-table, where it is im- 
mediately poured and rolled. The patentee employs, fur the pur- 

K ise uf laaing the melted metal, should the quantity required W 
rge, two or more ladles ; and he states, it is notabsoliiteV neces- 
sary that the whole slioiilil be poured at the same moment upon 
the table ; but the second ladle may commence to be poured at 
nearly the termination of the pouring of the first ladle. After the 
manufacture of the rough plates, they are to be piled and annealed 
in the same kind uf furnace and in the same manner aa crown or 
sheet glass, thus dispensing with the more expensive annealing 
furnaces employed for plate-glasa. 
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PORCELAIN KILN. 

ALfUKn VixcEXT Newton, of the Office for Patente, 66, Chan- 
rery-bine, Middleae*, mechanical draughtsman, for “ rm inrenfion 
of an Unprwrd kiln or orr>i, for firing porcelain anti other MimiJar ware." 
(A communication.) — Grant^ July ^9, 1H4T ; Enrolled January 
1646. [Reported in Newton a Tendon Journal,'] 

The inventor, in order to explain more fully the nature nf his 
improvements, has prefaced his specihcatinn uUh the following ob- 
servations, explanatory of the ordinary mode of 6rinK or baking 
bard porcelain, and the difficulties and objections incident thereto. 

The employment of pit-c(»al as a fuel for firing or baking hard 
porcelain nas hitherto been thought impossible, or at least subject 
to almost insuperable difficulties. It w;ia thought that the hard- 
ness and infusibility of the clay (kaolin), and the high degree of 
heat necessary to fuse or melt the glare which is employed to cover 
hard porcelain, were insurmountable obstacles. A long and suffi- 
dentfy large or extensive dame to occupy the whole space of the 
oven or kiln is indispensable for this jetnd of m.*uiufaeturti ; and 
the liability of the matterH composing the hard j>r>rcelain to become 
dismlnureo, rendered this superabundance of flume the more ne- 
cessary, in order that no smoke might be allowed to remain in tbc 
kiln or oven. It is re<|ulsite, therefore, to cause pit-coal todevelope 
such an amount of flame as would h.ave the same effect, and would 
act within a given time in the same manner as w(km1. 

The matters of which hard porcelain is composed, arc divided 
into two classes, — first, the paste or clay, which is a principal ele- 
ment ; and second, the glaring or enamelled covering. The paste 
or clay consists essentially of two elements ; the one U an infusible 
argillaceous mutter, — this is kaolin, either alone nr mixed with 
plastic clar, or with magnesite, — the other, arid and infusible, is 
given by felspar or other stony minerals, such as siliceous sand, 
chalk, or gypsum, either separately or mixed together in different 
nombinations. The enamel or glaze consists of quartzoze felspar, 
sometimes alone and sometimes in combination w*ith 
always without either lead or tin. Hard porcelain must, in fact, 
be considered as hard compact impermeable pottery-ware, u hich is 
essentially tran&lucid, and ought nut to be confounded either with 
stone-ware, delph-ware, pipe-clay, or even with the ordinarj' tender 
English |H»rceIain. The kilns or <»vens for firing or l>aking hard 
porcelain are generally cylindrical, and divided into two chambers 
or laboratories, one placed above the «*ther. The upper laboratory 
is supplied with heat from the flume of the lower laborator}*, and 
lervea to warm or heat the articles, which, when taken fniin thence, 
are dipped into the glazing compoHitiim, and afterwards exposed 
to the great heat in t)ie lower laboratory, w hich may be properly 
said to constitute the kiln. The fusion of the glaze or enamel, as 
n aihtve said, requires a ver)' high temperature ; and it U in the 
laboratory where this oper.*ition is carried on that the temperature 
U rai.sed to the highest degree. In both these lalM»ralori**s the 
articles must be iiicli>sed in fire-clay vessels or seggars, which 
should be carefully closed, in order to prevent the admission of 
deleterious matters. The necessary omount of flame and heat may 
he obtained by increjisin^ the nujnLer of fire-grate-* and opening 
for the flame: thus a kiln or oven, six yards in diameter, which, 
when heute*! with wood, reuuircs six openings, must have ten when 
pit-coal U employed. A kiln or oven, five yards in diameter, would 
require only nve fire-grates for wood, but must he furnished with 
«i^t for coal. A kiln or oven, four yard* in diameter, heated by 
wood, would reciuire four fire-grates and apertures for wood, but 
must have six for ccml. In order to maxe the flame sufficiently 
long and abundant for the reqturements of tl)e manufacture, the 
oomhustion ought to be supplied with n double draft, or additional 
nirrecits of air. Thus, besides the supply furnished between the 
firr-bars from the surrounding atmosphere in the workshop, air 
(<btaiae4l from outside is conducted by horizontal channeU to the 
fire : that is to say, be!*ides the ordinary supply of air, an addition.al 
quantity, obtained from the external atmmphere, is made to act 
with energv' on the fires in the grates. By tnis means, the kiln is 
supplied with a ver}' large and superabundant supply of air, which 
fambihes the fuel with a much greater quantity of gas to decom- 
pose. 

The engravings represent a kiln or oven, constructed according to 
the pres4*nt improvements ; and it should be observed, that it is 
sivays easy to obtain the necessary quantity of air, by taking it 
from the atmc»sphere of the workshop, either by having an aperture 
or grating at the end of the ash-pit, or by maxing openings below 
the fire-bars in the two side walls of the furnace. 

The improved system of firing or baking may be applied to all 
kilns, whatever may be their form or dimensions; and, by means 
<«f a double roof in the upper laboratoiy, hard and tender porcelain 
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may be fired in the same kiln simultaneously : that is to say, hard 
porcelain may he baked or fired in the lower laboratory, at the 
same time that tender porcelain or common earthenware is being 
fired in the upper laboratory. In manufactories where at present 
the baking of biscuit-ware and glazed ware is carried on in separate 
kilns, it will be evident that these kilns may, by the application of 
a double roof, be more advantageously employ!^ in tne following 
manner:— In the biscuit kiln, heretofore employed, delph, or 
earthenware, or unglazed tender porcelain, may be operaten upon 
in the lower iabumtory, w bile bard porcelain may ue dried and 
beatcil in the upper laboratory; and in the other kiln, formerly 
used for glazing, the hard porcelain should, on the contrary, h« 
placed in the lower laboratory, to he baked or fired; and giaieid 
delph, or earthenware, or tender {Mircelnin, may be operated upon 
in the upper laboratory,— the heat in which will be found sufficient 
for this kind of ware. 

The kilns being furnished with the required quantity of fire- 
places, the combustion must be kept up, bv supplying an excess or 
superabundance of air, obtained either I'rom t(ie external atmo- 
sphere or from the workshop, and supplied in some convenieiit and 
suitable manner, depending of course upon the situation of the 
kilns, their peculiar construction, and other circumstancea. The 
fire should l>e gradually supplied with fuel, at first at long inter- 
vals. then at short intervals. The state of the fire-place ahould be 
lo«»ked to carefully, for it is the rapidity of the combustion of the 
cool which indicates the quantity of fuel that U required, and the 
rnomeut when the charges are to be thrown on quickly. The fire- 
places must be well watched, for the purpose of levelling the fuel, 
Ko that the fire-bars may be suitably and evenly covered, and that 
air to support combustion may alw-ays find a projier passage. It is 
also necessary to rake the fire frequently, in order to clear out the 
cinders, and to prevent the fire-bars from getting foul, and to re- 
move clinkers tnerefrom, which would otherwise stop or diminish 
the comhustitm. Holes through the mass of fuel should never he 
allowed to exist, and the flame should alw'.-iys be well watched ; 
and the baking or firing operation always be carried on with a long 
flame. All these precautions are necessary, in order to obtain ver)* 
pure and white porcelain, as the defects nf the firing operation 
arise most frequently from the want of a proper flame. 

Fig. 1 represents a transverse vertical section, taken through 
the centre of a kiln of the improved coustructiou ; and fig. 9 is a 




horizontal section or plan of the same, a is the outer chimney or 
flue of the upper second laboratory ; is an upper chamber, which 
may be used lor drying nr heating; c is a roof (shown by dotted 
lines), which will be required if it is intended to bake or nre both 
tender and hard porcelain in the same kiln ; d is the flue of the 
lower chamlier or laboratory ; e e are passages or openings, of which 
there are the same number as there are fire-places in each kiln; 
these passages should be placed between the nre-placea, and open 
a communication from the lower to the upper laWratory. ff is 
the lower laboratory, where the principal firing or baking operation 
is carried on; ppp, are the nre-places; and A A A, openings, ti> 
allow the flame to pass therefrom into the interior of the kiln. 1 1 , 
aro the fire-bars; Jy, the fire-doors; Ar, the ash-pit; and pas- 
sage* communicatiug with the ash-pit from the external atmo- 
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n|ih«rc. to supply sir to the fire ; this object mev, however, bo 
elferteil by inakinjj «n nwerture in the front wall of the fire-place, 
immediately below the fire-box and fTrate-bara. n n, i« the floor or 
hearth of the kiln, o o, are holes, covered uu in any suitable man- 
ner, hut commtinicatinif with the ash-pit, ami intended to allow of 
the acnria, ciiiderK, and clinkers boinit removed, p p, in fiff. % 
allow another nianner of supiilvin); air to the fire-places by making 
oiHminft" in the side walls of the same, q represents another nunle, 
bv which air is supplied from the atmosphere of the workshop 
tfirou^h a eratin^r ctjmmunicatini? with the ash-pit. The inventor 
remarks that, whatever may l>e the mode adopted for supplying 
the air to the fire, the same plan should be invariably adopted in 
all the fire-places of the same kiln. 

The patentee, in conclusion, states that he is aware of coal hav- 
inft been used lor heating; the kilns in which common earthen or 
delph-wore, and even tewirr Kn^dish {Hircelain is commonly baked 
or hred, — he does not, tlierefore, intend to claim the eiiiploymeiit 
of pit-coal for such purposes as constituting part of the present 
improvements ; but he claims, First, — the application of c<ial for 
heatinifthe kilns or ovens in which hard porcelain is submitted to 
the bakinf or firing operation ; and. Secondly, — the arrangement 
or construction of kilns or ovens, ns herein shown and describcfl, 
or any mere modification thereof, whereby pit-co.ol maybe employed 
as the fuel for heatinK^ such kilns or ovens for firinj^ or baking hard 
porcelain, in the place of wood, wbicli has heretofore been employed 
fur that pur^mse. 



ON GEOLOGICAL CHEMISTRY. 

.\ lecture on “ The Api^mition of Chemicnl Hnncipie$ to the Science 
of GnJoyy.** Hy Frofessor D.u’iik.vv. — IDelivered at the Royal 
Institution, Albcmnrle-street, .NIarch 24th.) 

The Profewuir commenced his lecture with some preliminary ob- 
servations, in which he said, he had for the last tw-elve months de- 
voted hta leisure to the accumulation and study of facts in relation 
to volcanic forces; and having, in this pursuit, travelled a good 
deal along the great boundary lino dividing the two kingdoms of 
geoI(»gy and chemistry, he had obtained glimpaee of truths, which 
neither the pure chemist, nor the pure geologist might have had 
the same opportunities of observing — the result being, his entire 
acquiesence in the opinions of some of the greatest authorities of 
the present day, that geological inquiries ought, in future, to take 
more exclusively a chemiiml direction. The learned professor 
then proceeded to allude to u subject of geological inquir)’, which 
seem^ to him above all others to demand the amistance of the 
cJiemist^namely, the metamorphie action which had taken place 
between certain contiguous but dissimilar rocks — the one of erup- 
tive, the other of sedimentary origin. A large amount of infor- 
mation had been collected hy geologists, in respect to different 
kinds of metamorphie action, and their effects ; but as to the man- 
ner in which these effects were prmluccd, they would look in vain, 
unlpfw the chemist also were ajmealed to. One thing appeared to 
he establislied — namely, that the production of mineral veins was 
connecteil with the intrusion of nlutunic rocks, and with the 
changes bniught about hy them in tiie contiguous strata. 

Few metallic deiwsils occurred in the secondary formations, and 
even these only when there was di^tlocatiim or metamorphie action 
in their neighbourhood ; while, on the other hand, metallic veins 
were never found In modern lavas, or in volcanic products that had 
been erupted in the open air, thougli several geologists had brought 
forward facts to prove a coiiiieclion between metallic matter aud 
hasaltie or trappean dykes. There were various theories to ac^ 
count for the formation of mineral veins*— the first supposed them 
to lie the result of infiltration, the water which percolated the 
substance of the contigiimis nwks carn-ing with it the several 
mineral matters they contained, and afterwards depositing them 
upon the walls of fissures causcMl by the contrartion of the sur- 
rounding parts ; the second supposed the materials of the vein to 
have been held in solution hy water, but deposited in an insoluble 
form, owing to slow electro-chemical action ; the third hyjmtheHis 
assumed, that the contents of the vein, being separated from the 
other materials by sublimation, found their way into fissures, 
existing cither in other narts of it, or in the contiguous forma- 
tions. No diMibt many facts might be allegeil in favour of each 
hypothesis. In the first place, granting that a given rock con- 
tained, disseminated through it. any quantity of an uxidisahle 
metal, such as iron, copper, lead, or tin, and that these were al- 
ready in combmatioD witn sulphur, the action of water and air, by 



generating siiluhuiic acid, would gradually give rise to soluble 
sulphates, whicli might find their w^ay int4) the contlgumi!i fissures, 
where, owing to certain electrical or chemical reacti<uis, the metals 
would he deposited in an itisiiluhlc form. Dcroiup«>Hiti«m could be 
brought about by weak tdeclrical currents ; and thus the second 
hypothesis might he brought in to explain w hat was left unao- 
counted for by the first. Hut both pre-mppo«ed the existence of 
metallic matter in the rock from which the veinstone was derived, 
fur it was evident that these several metals could not be present, 
in the rei|ui»ite quantity, in strat.a de|K»sited from water, <»r all 
our mineral spriugs would contain traces of them, just ns they did 
of the silica ami other substances supplied by the i^ick through 
which they had been percolated. Ho could not, therefore, help 
supposing, that the mineral matters, which had been confined to 
the neighlMturluKHl of plutoiiic rocks, were, in the first instance, 
derivtMl by igneous agency, which constituted the machinent* hy 
means of which the more uncommon metals were brought origi- 
nally from the depths to the surface of the earth. It was re- 
inarKahlc, however, that they were not confine«l to the intrusive 
rock itself, hut, in many instances, were in the metamorphie strata 
contiguous. 'i‘here was, also, evidently a connection between the 
metallic matter in the vein and the character of the enveloping 
rock, seemingly Bhowitig, that the ingreilicnts of the former were 
not sublimed directly from tbe interior of the glotie, but had been 
intnuluced from tbe formation in contact with the vein. Thus 
Fuurriet had stated, that at Andreasburg, in the Hartf, the veins 
became poorer in metal when they passed fnim the cUy-slate for- 
mation into the fiinty-slatc ; and >oltz mentioned a vein in the 
Vosges which, in traversing succewively different varieties of 
gneiss, had its contents mcKlified in each. Thus, in the first va- 
riety, which was charged with mica, the vein was small in its di- 
mensions, and wholly destitute of metal; in the suNrond, which 
had more of the character of clay-slate, it swelled out to a width 
of 18 inches, and c«mtained silver, combined with antimony, 
copper, &c., together with sulphate of barytes; in the third, 
which contained hornblende, tiie former were wanting, but the 
last-mentioned ingredient continued ; while, in the fourth, which 
was wholly destitute of mica, the silver returned for a certain 
distance down, but was afterwards replace<l by selenite, galena, and 
sulphur, in small quantities. Sir H. de la Ueche mentioned 
similar cases in Cornwall ; and the frequency of their appeuraoce 
compelled the admission, that the materials of the vein were, in 
many instances at lea«t, dependent U{Hirt the character of the 
rock which it traversed ; so that, supposing them derive«l origi- 
nally from the same igneous source, a pnicess of segregation had 
sulisequently taken place, by which particular bodies were deter- 
mined to certain kinds of rock, to tbe abandonment of others. 

In order to pave the way to a solution of these and other diffi- 
culties, he Ruomitted two questions — the first, whether igneous 
rocks did not contain, disseminated through their substance, mi- 
nute and. probably, infinitesimal quantities of many of those rarer 
bodies, which were found collected together in mineral veins 
and the second, whether all these substunces might m»t possess a 
certain amount of volatility, at temperatures bemw their freezing 

t ioint, and thus become transported from place to place, at |>eriodi* 
•mg subsequent to that at which they were originally evolved 
from the interior of the earth, iu a state of admixture with other 
more abundant ingredient ? In adopting the affirmative, with re- 
ference to the former of these questions, it was not necewtar}’ to 
go so far as to assume, that every basaltic dyke, or even every 
great volcanic formation, contained, as an integral part, minute 
quantities of ali the metals that existed in nature — for, considering 
how infinitely small was the proportion which thev bore to the en- 
tire hulk of tbe erv'stailine igneous nwks, their al>t«ence could not 
be Ktfely inferred }‘rom tlie met of their nut having been disco- 
vered. The farts which inclined him to suspect that they might 
exist, were the circumstances— first, that the discoverj* of phois- 
phortc acid, in so large a number of volcanic products, led to the 
conclusion, that this body, at least, waa derived from volcanic 
emanation, and, by nnahig)', that metals were also so derived; se- 
condly, the observatitm made hy Henry Ruse, that in every 
crystalline rock trai'cs of copper might he detected by the test of 
sulphuretted hydrogen — thus sujqjesling, that if we had any 
equally delicate test for the other metals, they also might be aa- 
certaineil to be present ; and, thirdly, the fact, that not only iron, 
arsenic, and •cleiiium, existeii amongst the products of Vesuvius, 
hut likewise lead, copper, sine, and titanium, while tinstone 
was ejected by Mount Etna. Now, awuming the existence of 
metals, and other bodies of rare occurrence, amongst the matter* 
evolved from the interior of the earth by igneous processes, the 
second hypothesis stated would enable us to account for the 
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ni>ti of ^uch m.*itter« through the Rubotance of the contiguous strata, 
at vpll as for their local accumulation in fixtures, or veins ; fur it 
»ifi evident, that if these bodies were severally capable of under- 
jTTiiDC volatilisation, at temperatures below that of their fusion, 
tiw heat, which, originating in the intrusive rock, pervaded the 
fonnatiiin't rontigumts for a great distance around, would drive uut 
portinnti of all these sulKtanre<<. causing them to become dissetni- 
Dated throughout the latter, and. where fiMures existed, to enter 
io, and contribute to fill them. For this purp«»H4.\ however, the 
heat must he long continued, as well as of a certain intensity ; and 
bence. whilst nictullic veins were treipient in ctmnMtion with 
rranite. they were entirely absent from suWaeria) lavaa, owing to 
Ue mure rapidly cooling that would take place in the latter, than 
ehere the matter was thrown out under the sen, or at great depths 
beneath the surface. Thu-s, nctuirding t<i this theitrv', the acciimu- 
Utiun of metallic matter in vruus would have arisen, not from the 
Utter having lieen the original recejitacles of whatever was disen- 
c^ed from the interior of the globe — lor he agreed with I’rof. 
KiMrhoff. in considering that the idea of metallic, or iiidetul of any 
ds9cripti<«n of veins, being injected in a state of fusion from below, 
a* trap nn<l granite dykes were aup|M)«,ed to be, wn* encumbered 
*ith insuperable ditficuities^but owing to the subK«K|uent actiem 
uf the heat uihoj the erupted matter, by wliicb the metal might 
hive been slowly volatilised, and thus have found its wav into the 
fi«*nres and caritiow contiguous, when the principle of aillu'sive 
vlfioity. described by Faraday in his Memoir of the Limits 
•f Evaporation, ” would come into plav; and no stHuier was a thin 
larer of metnllic, or other lM)dy, collei'ted along the walls of a 
avitr, than the piirtiona subse<|uent}y sublimated would l»e deter- 
mincal to the same point, until the whole cavity was filled up. 

The learned protesMir oJm* alluded to Tilgman's discovery with 
rrg^rd to the di'coni|Histng inHuem eof steam at high temperatures, 
•bich arcountiul for the decomposition of many rcH'ks, and the for- 
matiiiQ of combinations between the alkalies and fixed acids. 
I wnimjs facts also proved that a certain exaltation i»f temperature 
vutild favour the segregation and new ei>mbin«ttion of minerals, 
timugfa that w.*is not essential. To infitienciui of this kind such 
Ivrauitions as that of nodules of dint in chalk had Ikuui referred, 
^ut he thought it more probable that the deiHH.ition of silica was 
the result t»f the extraction of carbonic acid by the decomp(»sitiun 
of aainml matter. 

He, therefore, suggested the importance of ascertaining by more 
prerijie experiments w hat were the laws which regulated the va- 
porisation of rioliils at temperatures Ih?Iow that at which they were 
nsjhle. Aswuming the truth of this principh*. it threw ronsidera- 
We light upon the alterations which contiguous strata underwent 
from the intrusive rocks — for, the supposing n certain degree of 
nwbility to be produced by heat, without actual fusion, would en- 
»We us to understand these changes. 'The learned lecturer then 
proceeded to discuss the difficult iptestiim of dolomisatlon. which 
far contended might he solved by a reference to the same princi- 
ples, aided by analogous facts known to chemists, with respect to 
carbon and i>lher substance*. The whole i|uestinn, however, ap- 
peared to be open to further inquirv’, both as to the decree of vo- 
latility possesMul by magnesia aim its Mneral combinations, its 

C er of penctratittg the substance of a calcareous rock, and com- 
ng w ith its ingrcflieiits in attunic pr»»porlioio»— neither l«»dy 
bring in a atate of ab^lute fluidity — il« traiuonUsihility to great 
dUtanres through an intervening mass of rock, and the circum- 
stance* which caused it to accumulate in certain sets of l»eds, and 
tft j>a«*» over others. F^xperiments shouhL, likewi»4>, he ma^le ns to 
the changes which augitic rocks sustain under the influence of a 
high temperature, and as to the pinwible disengagement from them 
•J magnesia under the circumstances Ru[tpoHCii; nor was chemical 
rwt^rch less calleil into request, for the pnriioM? of eimhling us to 
wpUiii such phenomena as were j>n»diuH‘<i by igneous causes at 
the present dnv, than for the elucidation of priK'Osse.s of higher 
antiquity. When he reflected upon the assemblage of chemical 
pheniimena which presented themselves during the several phasi's 
of vulcanic RCtion— the enormous ami long-H’untiiiueil evolution of 
<arl>onic acid — the inexhaustible supplies of sulphur, arising fmni 
depirtits, originally caused by the decomposition of sulphuretted 
hydrogen— 'the volumes of steam and muriatic acid disengaged hy 
those volcanoes which were tii a state of activity — the sublimations 
•J common salt, sal-ammoniac, j(cc., which gcnernlly accumpanied 
wi eruption — the nitrogeu gus evolved inces««ritlr for centuries 
fr’wn many thcniiHl springs— a'hen he saw these, ami other resuU.s 
of iaterrittl chemical action, ctimemi prominently int*j view in every 
part of the world where opportunities fur Htudying the uperations 
of internal heal were presented, it did excite his sururi»e that 
pbiluauphers of bigli name should have rested cimteut with a theory' 



which profewied to aacribe everything to the mere protrusion of 
some of the fluid contents of the glul>e through parts of its crust, 
without regarding features so im|>ortaDt, and apparently so esaen- 
tial, as those to which he had alluded. 

lie thought that much was to be learned with respect to vulca- 
noe^v by minute chemical examinations of Ute solid products 
ejected, with a view of comparing their constitutiun one with 
another, and of the gases and vapours evolved before, at the time, 
ami subsequently to, a volcantc crisis. The learned lecturer then 
refcrrccl to Prof. Abich's experiments with regard to fels[Mir and 
to the rei'ent discoveries at ^'csuviua, representing the evulutitmof 
hydrogen from an active crater, and to the results which might he 
expected from furtlier discoveries. In the meantime, even with 
our imperfect knowle<lge of these mysterious workings, we might 
obtain glimpses of a heautifui svidem <tf compensation — of an 
fidaptation of means to an end— wliioh struck the observer all the 
more, when it was displuy'ed, as in thU cose, in the midst ot those 
terrible manifestations of irresistible force, which the workings of 
u vtdeanue, or art earthquake, revealed. This was shown by the 
useful purposes performetl on the surface of the globe by the car- 
bonic acid evolved from its interior, and was also illustrated by the 
occurrence of metals in veins, ami the diffusion of pho>.p]iates in 
miimte quantities so generally through the strata. Had not thix 
been the case, the former would not have become known to us, 
nnd the latter would not have been available for the nutrition of 
plants. 

Such were a few of the facts to which he harl been desirous of 
dirp4‘ting attention, br way of inducement to his auditory t4> pur- 
sue the science of geology' with a frequent reference to chemical 
principles; and he wished to impress upon tlovse just entering 
ujHm t(ie Ktudv more particularly, the great truth, that in all kinds 
ol research, cliemistry was to be n*garded as the grammar to the 
language 4if Nature — the kev to unlock her most secret mysteries ; 
and that those who were amhitioua of following tti the footsteps of 
the great men who had a<lorned, and still adorn, that noble Insti- 
tution, by fathoming the depths of mouio one of thi»se aciences 
which were there cultivated — nay, even those who, with hundder 
aspirations, were content, like himtudf, to snatch a mere superficial 
glance of several — wtmld ever find it imjHHsihie to proceed with- 
out its assistance. His own experience justified him in assuring 
Ilia auditory, th.Ht whether their chief interest might chance to lie 
in phyaioiogy — vegetable or animal ; in acienttfic liusbantlry ; or in 
those cmunical phenomena which presented themselves to the 
explorer of mountainous regions— chemistn' would suggest at 
once the right principles fur intcrytreting tfie facts observed, as 
well as the aoundest practical application that admitted of being 
deduced from them. 



THE TIDES OF THE IRISH AM) ENGLISH CHANNELS. 

Rrport of E-TitTrimrut* mwie (m fhf Tide* in tht Irith St^ ; on 
thr gimilariti/ of the l*he}wmr/ia of thr Irish and Kuglitik CA«/i- 
nrl* ; and on the Imfjttrtauer of ejitewting the. EjcjierimcHte rtmud 
Land’s End ami up the English CAannW. Hy (.'aptuin F. ^V. 
Hekcuky, U.N. — (Read at the Royal Society, March 9 and 16, Ifiis). 

The author commences by stating, that the set of the tides in 
the Irish Sea had always been miauuderstood, owing to the dis- 
position to associate the turn of the streiun with the rise and fall 
of the water on the aliore. This misapprehensioti, in a channel 
varviug so much in its times of high water, could not fail tc» pro- 
duce much mischief ; and to this cause may l>e ascribed, in all pro- 
bability, a large proportion of the wrecks in Carnarvon Ray. The 
present inquiry has dispelled these errors, and furnished science 
with new fac'ts. It has shown that, notwithstanding the variety of 
times of high water, the turn of the stream tliroughout the north 
and south channels occurs at the same hour, and that this time 
happens to coincide with the limes of high and low w ater at More- 
coinne lUy,— « place remarkable as being the spot where the 
streams coming mund the op|>osite extremities of li;;e]and finally 
unite. These experiments, taken in connection with those of the 
Ordnance made at the suggestion of Profe»»or Airv, show that tlicre 
are two spots in the Irish Hca, in one of whic^ the stream runs 
with consjderable rapidity without there being any rise or fall of 
the w ater, and lo the other the water rises and faUitwithimt having 
any perceptible stream ; and the same stream makes high and low- 
water in different parts of the channel at the same time ; and that 
during cerluiu portions of the tide, the stream, opposing the wave, 
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run?* up «n Ascent of one foot in three mile* with a velocity of throe 
iiiileA MU hour. 

The author entera minutely into the course of the atream, shows 
that the point of union of the streams from the opptmite channels 
take^ place on a line drawn fn»m Carlin^ord through Peel in the 
lale of Man on to Murerombe Bav ; and concludes hi« remarks on 
th is part of the suliject hy adverting^ to the ^eat benefit navi^^olion 
will derive from the present imjuirt*. He then notices a chart of 
lines of equal ran^te of tide, which naa been comj»iled partly from 
the ranges published by the Royal Society, and p.irtly from obser- 
vations made on the present occasion ; and has annexed a table by 
the aid of shich the seaman will able to compare his soundinpt 
taken at any time y the tide with the depths marked ui»on the .\d- 
miraJty charts. Next follows the mention of a feature in the mo- 
tion of the tide-w'ave, which Capt. Beei'liey thinks has hitherto 
eacaped observation ; via. that the upper portions of the water fall 
iiuicker than the lower,— or in other woras. that the half-tide level 
does not coincide with the place of the water at the half-tide in- 
ten ol ; that this difference m the BriAtol Channel amounts to as 
much as four feet, and that the law seems to be applicable to all 
the tides of the Irish Sea. 

W’e are next presented with a table exhihitinc the various curves 
HMMimed by the tide-wave, and with the dumtions of the ebb and 
fiiMid at each place. Having explained these observations in the 
Irish the author pniceeds to ajiply to the tides of the Kutflisli 
(flannel tho law which he found to regulate the stream of the 
Irisli Channel* — availing himseli of the observations of Captain M. 
M'hite and others for this purpiise. There was do difficulty in 
adapting (he rule in the upper part of the channel ; but below the 
contraction of the strait, the apparent discordance was so great 
Uiat nothing but a reliam e on the general accuracy of the nbserva- 
tions prevented the inquiry being ahand«>ned. It seemed that the 
streams are operated upon by two great forces, acting in opposition 
to each other ; vlx. that there is a great offing stream setting along 
Uie western side of the British Isles, and dowing in opposition to 
the tides of the channel above the contraction, turning the stream 
with greater or less effect as the site is near to, or removed from, 
the points of induence. By pursuing this idea. It was seen that 
Uie observations in the English Channel respond to it; and then 
applying it to the offing of the Irish Sea, and considering that 
rnamiel to comprise witliin its limits the Bristol Channel, as the 
English Channel does the (iulf of St. Malo, it was found that the 
(d)servations there also fully bear out the idea. So that there was 
afterwards but little difficulty in tracing the course of the water, 
and bringing into order what before appeared to be all confusion. 
The author then traces the great similarity of tidal plienoruena ut 
the two channels, and proceeds to de«cril»e them. For this pur- 
pose he considers the Irish Channel as extending from a line con- 
necting the Land’s End with ('ape Clear to the end of its tidal 
stream, or virtual head of the tide at Feel ; and the English ('lian- 
iiel from a line joining the L'lnd’a End and Ushant, to the end of 
ita tidal stream off Dungenesa. 

^Vith these preliminary lines, he shows that both channels re- 
ceive their tides from the .Vtlantir, and that they each flow up until 
met by counter streams ; that fnim the outer limit of the English 
Channel to the virtual head of its tide the distance is geogra- 
phical miles — and in the Irish ChanneL, from its entrance to the 
virtual head of its tide, it is ^5 miles. In both channels there is 
a contraction about midway; by Cape La Hogue in the one, and 
by St. David's Head in the other, and at nearly the same distance 
from the entrance. In ladh cases this contraction is the commence- 
ment of the regular stream, the time of the movement of w hich is 
regulated by the vertical movement of the water at tho virtual 
head of the' channel ; situated in both cases U3 miles above the 
contraction, and that the actual time of this change, or Vul^r 
Establishment, is the same In both cases. Below the cunlractton 
of the strait, in both cases the stream varies its direction accord- 
ing to the prepondenmeo of force exerteil over it by the offing 
stream. In both cases, between the contraction and tne southern 
horn of the channel there is adptqi estuary fthe Bristol Channel and 
the (lulf of St. Malo) in which the times of high water are nearly the 
same, and where, in both, the stre.ims, meeting in the channel, 
pour their waters into these gulfs, and in both raise the tide to the 
extnit»rdinary elevation of forty-seven feet. From the I-and's End 
to the meeting of these streains in one case U seventy-five miiew, 
and in the other the same. 

In one channel, at Courtown, a little way above the contraction, 
and at tio miles from the entrance, there is little or no rise of tho 
water ; and in the other, about Sw anage, at the same distance from 
the entrance, there U but a small rise of tide also (five fi^et at 
springs). In both cases these spots are the nude or binge of the ’ 



tide* wave, on either side of which the times of high water are re- 
veraed. And again, near the virtual head of the tide, in Litk 
cases, there is an increaseil elevation of the water on the s<mlh-east 
side of the channel of about one-third of the column — the rise at 
Liverpool being thirty-one feet, and at Cayeux thirty-four feet. 

Tlie author traces a further identity in the progress of the tide- 
wave along the sides of both chaaneU op/«Mn7e (o ^AcU node. 

In the first part of the channel the wave in each travels at alsjut 
fifty miles per hour ; in the next, just above the node, this rate is 
brought down to about thirty miles in one, and to sixteen miles in 
the other; it then in both becomes accelerated, and attains to 
about seventy-six miles per hour. Lastly, the author observe* 
that the node or hinge of the tide, plained by Prof. M'hewell (in his 
papers on the tides) in the North ^a, is situated at the same dis- 
tance nearly from the head of the tide off Diingeness, as the node 
near Swanage U on the opposite side of it ; and that in the Irish 
Clhannel, at the same diHtance nearly as the iioile at Courtown is 
from the head of the tide off Peel, there is a siniilar spot of no rise 
recently observed by Capt, Robinson. Capt. Beecher's letter was 
illustrated by charts and diagrams, showing the identity and singu- 
lar phenomena of these two great channeU. 



MR. HAYS THEORY ON SYM.METIUCAL BEAUTY. 

On the ProdHclion tff the Beeuti/ut — <m attempt to prove that tkr 
Theory advocated ia Ike Papera read by Mr. D. (L Hat before the Society, 
/ouaded on the development of the Harmonie Rati\ta, u/adaeiona. By Mr. 
Thomas Pvadie,— (B ead at the Koya) Scottub Society of Art*, March 
13*od 27). 

pAar I. 

Air. PoADii commenced h(i ptper by referring to the opioioni of those 
philosophers of the Soerttie school whose names had beeo u»ed in support 
of the theory under consideratioo. lie endeavoured to show, by qooutiont 
from Lord Jeffrey's '* Essay on Beauty and from Dr. Reid'tworlia.that these 
opinions were huslile to all iheoriea of such a nature. He next adverted to 
Vitruvius, and stated that he propounded a theory of a aimilar character to 
that whose falUcy he had undertakea to prove. One of the diagrams u*ed 
by Vitruvius iu applying b(i principles to practice was esbibited ; the aaae 
diagram being used by the author of this theory in explaiaiag the btnaonie* 
of the Parthenon, lie stated, however, that Vitruvius eould sot be coo- 
aidered as au authority ia regard to the principles on which styles are fouoded. 
bating been led iwsy by his fondness for metaphyiicsl dislioctioa sad re- 
flnenieut, to refer them to source* with which they bad do coDnectioo. This 
•talenieot was supported by quotsUooi from the works of Vitruviaa himself, 
from Lord Aberdeea’s “ Principles of the Beauty of Grecian Architecture,” 
and from the article Architecture in the ” EncyclopKdia Brilaoaica.'* 

As the secoad division of his subject, Mr. Purdie referred to the labours of 
Kepler in proving the harmonies sad analogies be supposed to exist througb- 
out nature— -to piove which, great part of bis ” Mysterium CosmograpbicutD*’ 
and ” llarmonices Mundi” were written. He investigated the reason of the 
Zodiac being divided into 360 degrees. It led him into some sobtle cuo- 
sidrraiions in reUtioo to (be divisions of tbe musical scale. Mr. Hay ioves- 
tigites the properties of the number 360, sod his iovestigitioa seema to lead 
In a cnnclusiou of a similar nature.— (See p. 24 of bia bwk on Symmetrical 
Beauty). A quotation was read from one of Galileo's Dialogues, denouncing 
tbe belief prevalent ia hia time as to the beauty supposed to reside in tbe 
harmonic ratios, that being the principl* oo which tbe preoent theory ia 
foDoded. He quoted a passage from Bacon, tendiog to show that he eon- 
lidcred the ideal beauty of tbe Greeks, and that formiLl by geometrical pro- 
portion, to be antagooisUc. In it Bacon eontrasta Alteit Duror, ** who 
would make a figure by geometrical proportion*,” with Apelles, "who would 
cbooie the best parts out of diverse facet to uiake one exceileot.”— Numerous 
quoiations were given from various authors, a* to tbe uaiveraa) peevaleaec,,ia 
tbe I3tb century, of tbe ” daugcruus ideas of tbe aptitude aod coogrucDce of 
Dumhen,'* aod of the absurdities to which the style of reaaoaiog from 
analogy lead. By this, Prauccaco Sizzi attempted to disprove tbe exiaicnee 
of Jupiter’s satellites. A celebrated musiciau held that God created tb« 
world in six days, and rested tbe seventh, because there are hut seven notes 
in music; and Kepler, by a similar process, explained the music of the 
spheres, ia which Sslura aod Jopiter were proved to take the bass, Mara tbe 
tenor, the Eailb and Venus tbe counter<tenor, aod Mercury the treble. 

As tbe third divisioa of tbe subject, Mr. Turdie gave a short acconnt of 
tbe tbeury advaured by AUsoo, advocated by Lord Jeffrey and others, and 
generally recognised by modern raetaphvsiciani. He did not feel himself 
qualified to enter on the differences eiisting between Alison, Lord JeffVey^ 
Payne Kaight, aod Dugald Stewart. They appeared to be U much of • 
philological as a nielsphyiieai nature, and did not affect hia braoch of the 
subject. He had not had time to make himself arquiintrd with Sir Gtorgo 
U'KeoxJe’a refutation of Aluon, and could out say what effect it might bar* 
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had in nodirfisi: hU opinions oo Ih* sohject. In tb« meantime, altboofih | 
be could not sty this theory accounted •aiUfactorily for etery phenomenon , 
eannected with beauty of form, it teemed to him to aocoont for far more of , 
them than any other he bad yet met with. I 

As the foorib branch of the subject, be stated the nature of the theory 
oeder ooosideration, mod attempted to show the fallacies eonlaloed in it, | 
aod in all others of a similar nature which altribnted beauty to proportioo. 
The irrand priodpie of this theory— -that by which it most stand or fall- 
appeared to be (p. 6<l. Symmetrical Beauty), that thew exisu in the 
boraaa miod *‘an onivcrsal inherent mathematical principle of harmony 
which frirea a raapoase to every developmeiit of its laws, whetlier iu 
sonad, form, or colouri." He devoted some time to the coosideralion of 
diis faculty. His arvnments went to prove, that if such a faculty existed, 

ileonld be oothiog else than what is oommooly called ioitiocL To combat 

this idea, be qooted a motto from Mr. Hay’s publication oo Form, itself a 
qaotatioa from Borke » Wherever the best lasts dilTers from ibe^worst, 

I am convinced that the aadcritaadiiijr operates, and oothing rls?,” He 
argued, if the faculty by which we distinguish the muiicaJ intervals be that 
by which we become sensible of the beauty of form, the result is inevil- 

4 ble, that all animals, soeb as the mocking bird, which can distingoish 

lltrae intervals and follow then, mast be csooscioos of the beauty of form 
also. He staled that the only proof advanoed in favour of this theory w«i 
drawn from analogy, because wc find the harmonic ratios are necessary 
to the primary beauty of a musical chord. These ratios have been ap» 
plied to form, as being necessary to constitute its beauty also. He argued, 
if we are to conclude that these ratios are oecessary to constiiaie the 
beauty of form, simply because we flod they art so to the primary beauty 
of a musical chord, we must, on the same grounds, coeclude they are oeces* 
safe to the objects of the other senses ; but that this would Involve Ibt ab* 
surdity of attempting to account, oo mathematical principles, for the same 
man partaking with equal relish of things sour aod sweet, salt and fresh,— 
naiing pickles to bis animal food one day, and currant jelly the next; for 
an European lady preferring the scent of aromatic vinegar to asaftriida, 
while tome tribM of savages ioBoitely prefer the latter. He spoke at 
some length on what be conceived to be the unpbiloaopbical nature of such 
a mode of establishing a theory. W'bat Is true in regard to a theory 
founded on the science of acoustics, may be, aod is indeed likely to be, 
nlteriy false when applied to aod founded on tbe laws of perspective. 
A soQod always reaches the ear precisely of the same pilch as it left the 
•ooadiog body, while a form makes a differeot inipressioo on the eye with 
every change of positioo. Thus, supposing ibe beauty of the Partbenon 
to depend, as asserted by (he theory under coasideratioo, oo tbe barmuoy 
of the diagonals drawn within the various rectangles whirb can be de- 
scribed within tbe building, it could not in reality be beautiful at all. as 
there ia no point from which all these diagonals could possibly be presented 
to the eye in their true positioo. Even standing immediately In front of 
the buildii g, the diagonals drawn ia (he rectangles between tbe nearest 
columns would necessarily present to the retina a much more acute angle 
with their base line than (hose farther removed. Take one step to tbe 
right band or the left, and the angle of 75 becomes one of 76 or 77, and so 
changing with every step until Ibe columns are seen close together, aod 
every ooe of th^ angles becomes a straight hue. 

Mr. Pordie followed this with some remarks teodiog to prove tbe fallacy 
of all theories which amome proportioo as their basis. How coold any 
■oeh a theory aeeonot for the beauty we discover in a huomo figure and in 
a horse T Yet the principle most be (be same, by our recognising bsaoty 
in styles of architecture so various that some of them seem to be beautiful 
fnHD tbe want of qualities which some of the otben possess— as the Moorish, 
the Grecian, the various kinds of Gothic, and Elisabethaoi none of them 
having a stogie feature in common, either in their proportions or their details. 
That these diiferenccs are not confined to tbe dilfereot orders, but exist in 
various examples of the same order,— a drawing was exhibited of four 
specioeos of Coriothiao : from the Cboragtc monument in Athens — the 
temples of Jupiter Stator and Tonans, io Kome-and of Vesta at Tivoli ; 
all exceedingly beautifnl specimens of lbs order, but without a single 
feature io commoii, either io their proportions or details. He adverted to 
the uoiversal agreement as to the fundamental priociples of baruiooy io 
Basic, aod ths proverbial differences oo tbe most fuodaineDtal points as to 
beauty of form— to our recognising beauty iu the figure aod dress of a mo- 
dero belle, aod our considering it au ouUmge oo taste to transfer tbe same 
costume to marble, aUbougb tbe same form aod face be preserved. The 
vigio of our reeiiogs, he said, is here too obvious to escape oolice. A 
statue lives a thouaaod years, a mao threescore. Our taste fur sculpture 
has beta modelled on that of antiquity, and cannot now change. Our 
dresses last not a lifetime, but must be changed as necessity requires. 
Makers of (hem will exercise their skill aod ingeouity io devising oew 

forms beoce change of fashion; aed hence our ideas also change, and 

alUeh theraselvea to Ibose forms with which we are io tbe habit of aaso> 
ciaiiog all that la graceful aod elegant. A modern atatue, even in a 
okwlero costume, would, io ten years, address us io anUquaied language, 
without bating the respect due to antiquity. Tbe Grecian atatues speak 
la os io a dead language which changes not, aod they speak to us of boar 
aAtinuity— of (he knowledge, the skill, tbe taste, and the cultivation to 
wh ich that wooderfal people bad atUined , aod from whom they are descended 
to ws. 

Mr. Fordie eoncloded his paper by characterising all altempIstocs'aWish 
a theory on such grouods as bis, in the words of Lord Jeffrey, as •* dog- 



matising from a few examples. Instead of defining any general cemprehei,* 
site principle, iti which all beauty may be supposed esieoiially to consist.* 
Ad atteaipt, he continued, as rraMMable, and of precisely ibe same nature, 
as that of a man who, setting out with the premises that every oak tree is 
a vegetable, attempts Ibervfrom to prove that every vegetable must be ao 
oak tree. 

Mr. Furdie Iben lolimsied that he would be prepared, in the secooci 
part uf bis paper, to go somewhat more into detail, and to prove (be fallacy 
of tbe theory from its own inherent defects aod self-conlradiclioas ; fur of 
three he conceived it contained sufficient for the purpose, although be 
might have failed io coavinciog any ooe on the general question. 

Fart II. 

Mr. Pt’ania commenced the second part of his paper by recapitulsting 
shortly the contents of the first. He then proceeded to explain tbe scope of 
the theory he hsd undertsken to refute. It was intended to be appli^ to 
universal oslure. This was sufficiently shown by the universal msthema* 
tical principle of harmony" assumed to Ite "inherent in the mind," for Use 
purpose of giving a response to tbe laws of the theory. It followed that ao 
object could be beautiful in which those principles were not developed. He 
quoted two psjssges from Mr. Hay's book on Symmetrical Beauty as still 
farther explaining this, and showing how these laws are extended to uoiver* 
sal nature. — " In these" (the orgaoic forms of nature) "the fint principles 
of symmetrical beauty are so blended with the picturesque, and opeisle io a 
msuner so exquisitely refined aod subtile, that mankind have as yet been 
unable to systematize them.’’— p. 2. *' In compositions of high art. the 
principles of lymroetrioal beauty are so luiitilely imparted as not to exhibit 
tbemielves.’’— p. 4. To these he requested |>trticulsr attention, this being 
the point at which all such theories fail, L #. in the attempt to aceouut for 
beauty of dissimilar or of oppositt deseriplions, — sneb, for example, as that 
which we discover in a child aod in a fulUgrown man^in a horse, a New. 
foundland dog, or a greyhound ; or a building— Doric, Ionic, Corinthian, 
EUxsbethin, or Gothic. He said this was a mere begging of the question, 
a counterpart of Alexander the Great's mode of uiUootinff tbe Gordian knot. 
It would make Ibe principles of this theory to be lomewbst like tbe mntic 
of the spheres — filling betven and earth with their strains— strains so *• ev- 
fwirife/y rtfintd awf sw4/i/e," as to be altogether imperce|»ti'il« to ronral 
ears. Would not the natural conelnsion rather be—" Iff nom a/tftarmfthi* 
ft turn esu/en/Htu fodem f$t ratio It was arlmitted tliese principles of 
■yrometrical beauty did not show themselves in works of high art. The 
admission was correct. They did not show Iheroselves— only because they 
did not exist. Mr. Pordie next referred to the Parthenon, whose proper* 
tioos it was attempted to show were in accordance with the principles of tbe 
theory. In making the attempt, however, it was admitted that several 
" ducord/’ existed — (be outer ioiercolomnistioni being closer than tlie 
others. It is attempted to get rid of this difficulty by saying that the outer 
intercolumoiatiuns are relieved against the sky, while tbe others are seen 
against the body of the bnUding — that an open s|»ace between two columns, 
seen against the sky, appears wider than when lecu against a background in 
shade { and this assists in barmontiing them. 

Mr. Pordie then showed, from the ground plan of the building, that there 
is visible a space of only two feet through tbe outer intcrcolumnittioo, while 
nearly fonr feetcao be teen through that next It. This, therefore, instead of 
auistiog tbe theory out of its dilemma, only increased tbe difficulty. 
sides, a glance at the ground plan would have showo that tbe same inter* 
columniition was applM to tbe inner row of columns, which were so close 
to tbe building, they could never be seen against tbe sky at all. He then 
explained the reason usually assigned for tbe nature of Ibe intercolumoiatiou 
used in Grecian Doric, which is conoected with tbe arrangement of tha 
triglyphs and metopm. He said, Mr. Hay stated that the line of tbe tym* 
psnuffl formed with its base an angle of I& deg. ; that " as the angles of tlve 
pediment in Pistes 6, 7, and 15 (of Stuart’s Athens) all diBer." he "adopUrl 
that of tbe latter, u being the most likely to be correct, because tbe pedu 
meot is there given by itself.’’— (Symmetrical Beauty, p. 72)- Mr. Purdie 
showed, by reference to the text of Stuart’s Athens, that Plate 15 did not 
refer to Ibe dimensions of the pediment at all. bat was only intended to eon* 
vey an idea of the sculpture, aod was given wiibuut measurements. The 
measurements were correctly given on tbe elevation,— although the elevation 
Itself was not in accordance with them. By a calculation made from theae 
neasurements it would be found to form an angle of 13 deg. 24 mm. There 
was a stiietnent in the text, noticing the inaccuracy of tbe elevation, fbe 
real angle wes there stated to be 14 deg. If the rest of tbe angles given 
bad been iskeu from tbe elevation by means of tbe protractor, as they ap> 
peered to have been, they must be all wrong together, as tha tympanum, as 
there represented, is 18 inches too low. 

This was the second attempt made to set the Psrtbenon to mnsie. Tbe 
first was proved aod acknowledged to be a fsilure. Uf that sttempt tbe 
dthfn^m remarked, June 10, 1643—" It is easy to see that a general oo* 

tioD of this kind is a most insufficient basis even tor a plausible theory. * * 

Mr. Hay is wrong when be asserts that certain proportions are hesutifnl A»- 
couM they are those of the notes which, io all the comhinstlooi of harmony 
and melody of sounds, are most pleasing. Hb proporiiooi as assigned la 
form are moat correct aod roost beautilul. They art not, however, those of 
the beautiful sounds to which be assigns them." 

The Oredan Doric, therefore, was not in accordinee with the principles of 
this theory. Perbsps tbe attempt might be more successful when tried wiih 
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the other order*; hot if it fsiled «ith the Doric, the proportion i of which 
were comporatiTcly ioviriehle. the Ionic tad Corinthian moat be ilill more 
perplexinf. the Utter of which varied in touch that the writer of the article 
Archittcfurt, in the ** Enrrriupcdia llritaonica.** laiil it waa Karcely poaaible 
to give Boy general tleacriptioo of it. If it failed with any of theae, there 
would remaiQ fur it hut a amall chance of lucceaa with the Gothic or the 
Eliza hethao. 

Ur. Parriif laid, it might aave the introduction of morh irrelevant matter, 
if it wrre kept distinctly in recolirction that he wai oot attempting to refute 
aome imaginary theory which might he hroocht forward in the course of the 
diKustion, hut that advocated before the Socirty by Mr. Hay, and contained 
in hia puMiihed works. That theory was founded on the hartuontc ratioa. 
No doqht, order, proportion, and harmony were all ncce«aary to the Inmuly 
nf architecture; hut it was not by the iiariounie ratio* these were to be oh* 
tained. The “Greek arrhiterta allowed Uietnielvea to he fettered in their 
general proportioni only.” Thii theory did not eitahliab general proper* 
tiona at all. In mutic. the application of harmonic ratioa, while they allowed 
all latitude a* to general prop<irtian, limited Ixauty to certain died points or 
coinridenrea, from which when the slightest departure waa made, discord 
euaued. Thus a difTerence of a armitone would make aa disagreeable a di»* 
cord as a full tune, and one quite a* easily recognised. It mattered not 
whether too high or too l»w. The applicstiun of the harmonic ratioa to 
forms was intended to produce* a similar effect. Thus in the case of a well* 
proportioned column, tia Inches addeil to its height would be as easily ob* 
served as IH, and quite aa de<trurti«e of its beauty; and were the height 
diminished hy IK inches instead of Iteing increased, it ought to be no more 
an, the departure from the barimmic ratio in either direction being equally 
discordant. The instant the correct proportions were departed from, de* 
formity would he the result; bullet the alteration be continued a little 
farther in the same direction, the deformity would be got rid of*— a new 
chord struck, and beauty and symmetrical pruporiion agaiu obtained. 

Mr. Ihirdie stated shortly what he conceived to be the source of the beauty 
of art'biteciure and sculpture, and refeiml, as the best soureea of informatioa 
with which be was acquaintc^l, to Lord Aberdeen’s inquiry into the princi- 
ples of Imsuiy in Grecian archtteciure— Gwilt's Preface tu Chambers's Works 
—the Esaay* of Alison and l.ord Jeffrey, and the lives of Christopher Wren 
and Michael Angelo Uunnarutti, published by the Society fur the Uiffuiluo 
of Unefui Knowledge. It wa» not necessary to seek for any mysterious geo- 
Rietrical law. The taste of a nation, and tlieir |K>wer of producing and ap* 
preciating lienuty, depended oo their progress in civilisation, on education, 
■nd the refinement these naturally produce. The beauty and perfection of 
the schoiil of I’hidias accompanied the great moral and intellectual improve- 
ment of the limes, sod art waa moat perfect when .Eschylus, Sophocles, and 
Euripides, produced tlieir tragic poems; and Socrates and Plato, aod the 
great Grecian statesmen, by their wriiitui and eiamjile, improved the moral 
and political stale of mankind.”— (tufe of Micliael Angelo.) Tliat this 
tended to prove the general r«rreclneaa of I^rd JefTrey's definition of taste— 
“That the |»ower or faculty nf taste is nothing more than the habit of trac* 
ing those associations hy which almost all objects may be connected with 
ratcrcsting emotions.” 

Mr. Purdic then took notice of some of the methods given for applying 
the theory to practice, and contended it was equally potent to produce the 
ugly nr the ^autiful. According to the method given by Ur. Hay for 
drawing the human countenance, an oval was first described, and within it a 
triangle, its a|H*t unrlrmnost. At the apex the mouth was placed, and the 
eyea at the two upper angles. But no rule was given for placing the apex 
of the triangle undermost. One might, if be felt so disposed, reverse both 
the triangle end oval ; it might lie some bungling Grecien acolptor who thus 
reversing his triangle, invented the Cyclopean type, with one large eye in the 
centre of the forehead, and a mouth extending from ear to ear at iu base. 

A similar eflcct would take place with the profile, in drawing which an 
oval Is given for the face aod a circle fur the back of the bead. He said 
the profile it not an ova), nor ie lh« fMck uf the head a circle. To render 
the back of the head a circle, a large slice must be taken front ** eetf-eiteem 
aod *' philoprogeoitiveuees” would suffer an amount of reduction which might 
aeriously iulerfrre with the ioerrase of the pupulalioo. The back of the 
bead waa, atricily apeaking, no more a circle than a square; and if it 
were a square, or a rectangle, provided always it were a barreooic one, its 
coniialcncy with the principles of the theory might have been quits ea 
easily roaaifcaled. 

Mr Purdie Uieo proceeded to consider what are styled (p. II, Syo* 
ruetrical Beauty) a teriea of peculiisrly symmetrical reeitngirt, wbicb are 
evolved by using the diagonal of the square aa the base of the first, the 
diagonal of the first aa the base of the second, and so on. Mr. Hay, 
however, did not adopt these aa they naturally arise. They did not accord 
with the harmonic ratios, and were altered to suit. 

Mr. Purdie pointed out on a diagram the amount of the alteration. He 
said Mr. Hay referred to the teiuperainent used in music in itsjualifica* 
tioo. Mr. Purdie explained the nature uf uusicaI temperament, and 
showed there was no analogy between it and Ibe process adopted with 
these rectangles. He elated the teinperament in muaic was a niodero in* 
vention, aod seemed somewhat out uf place to a treatise which claimed 
support as elucidating the principles of the ancient (trecks. M'erc such a 
principle as Ibis tempering aduiiited into aricnce, it would be caey to ob* 
tain aoy rcaulls. Such an arbitrary alleration of a aeries of figures in a 



science claicoiog mathematical accuracy, would have beeo conclusive 
against ii. bed it been in oibrr respects unassailable. 

Mr Purdie next referred to the egg oval, and Mr. Hay's method df 
producing It, which might be new to many of the members, and wax 
(Iraviog out tbe harmonic ratios) the simplest aod best metb«H). He said, 
whatever merit iU application to the drawing of vases might possess, it 
had nut that of novelty to recommend it, bot bad long been fsmiliar to 
everyone wbo bed given any atten lion to the subject. He exhibited tfi 
Nicholson’s*' Architectural Dictionary” several good examples of vases so 
cuiiiiructed, along with a variety of methods of pruducing the figures ou 
which they were based. 

Mr. Purdie explained tb« effect of engrafting Ibe barmofiic ratios oo 
Ihrin, auil exhibited a variety of diagrams to lest whether any one could 
pcNot out the discordant from the harmonic. But Uie method aUupUti in 
forming these ovals was, be contended, altogether subversive of Ibe iheory. 

Pour pins are put in at certain fixed points, and a airing tied round 
them, fur the purpose of obtaining tho form of two harmonic triangle* ; 
hut, before proceeding t» prxaluce the ovel, one of the pm* te pulled out. 
Por this no reasuu could be asaigoed but the will of ibe operator. It did 
away at once with all idea of harmonic relation. A figure so coostructed 
rotild bear no roatbrmatical relation to Uie Irianglra oo which it was baser!. 
EileoiJ tbe radii to infinity, and a circle would be obtained lodepewdent of 
Ibe sba|i« uf tbe triaiigles : reduce tbe string to a aufilcteot leiisioo, aod it 
wouUl become a triangle. A figure so constructed vibrates between the 
circle aod triangle. At no possible point between tbe two could it bear 
aoy harmonic relation 1o tbe triangle ou which it is based. 

In conclusion, Mr. Purdie said, thiil the origin of the fallacies contained 
in ibis theory appeared to be an extravagant fundness for eoalogy, through 
which tbe idea had been conceived of engrafiiog tbe principles of music 
on form ; that, instead of analysiog the phenoinena of mind, and deducing 
tbe principles of a science f^>m the facta so ascertained, tbe mental pbe* 
nomrna bad been left out of virw altogether, and the theory formed oo a 
raaibrreatical basis depending oo the harmonic ratios: and that the rraull 
was a theory utterly at variance with those very phenotneoa on which it 
ought to have been founded. The unly mcibod of inreatigatiog tbe truth 
iu melaphyaical science was liy loduciive philosophy, the slightest atlea* 
liuu lo the principles of which would have saved tbe author of this Iheory 
from tbe manifold blunders into which be l-ad fallen. 

After the reading of the above pa|>er, Mr. Hay made some remarks 
** Oh ike cffccie vj Petiptciite upon Preportion^ Mr qf” a 

MTies^ sk'irf ptpert ttpom the Hdrmonp ttj rvrm.” 

Mr. Hay commenced by apuiogisiug to the members of tbe Socielv 
generally, fur calling their attention to a fact, with which he believed they 
were familiar. But that fact bad been denied at tbe previous meeting, in 
ao attempt to prove a fallacy in hia system of applying the numerical har- 
monic nsiioa lo the pruportiuoiiig of rectangular forms; an<l its denial 
seemed to be well recrivt-d by the younger member*. Mr. H. therefore, 
felt called upon Iu slate the fart, and to demonstrate il. The fact, be 
slated was “that whatever system uf proportion may b« applied in ar* 
ranging tbo parts in the ge<»meiric idevalioo of a building, will also 
optraie npun the effect of lhat building, in wbulever degree uf obliquity it 
may be viewed.” He exhibited five drawings, two uf which fully ex- 
plained his system of applying tbe numerical harmuiiic ratios, and the 
oilier three demonstrated tbe fact which had beeu dented at the previous 
meetiug ; and therefore cooiiuded that the attempt to prove Ih* fallacy of 
the system, by the denial of Ibis fact, bid failed. 

Mr. Hay observed, that mo atlempt bad also been made, at the previous 
meeting, to assimilate his sysirm of the appheatiuo of numbers lo sym* 
metrical Israuty, with the mysiiral application of particular numbers by 
the atchymisls, and some of the phiiosijphrr* of the middle ages ; and of- 
fered to prove that Ibia attempt was also a failure, ioasraueb aa he em- 
ployed numbers in an iiitelligibir, oot a mystical manner. 



PECULIARITIES IN THE CONSTRUCTION OF GREEK 
ARCHITEtTURE, 

Abitnet of a paper " Oh the Gfometrieat fJnet and Optical Correctione 
<if the Greek ArcMecU:' By P. C. I’aNau-.*, Eiq — (Read at tbe Royal 
Institute of British Architects, February 21st.) 

I will observe, that althituah the scrupulous accuracy with which the 
measurements which I shall produce have liecn rrenrded may seem almost 
absurd to aome, It will not appear lo to those who have been so fortunate a* 
to ^ tbo originals, and observe the perfrciton of tbe workmanship with 
which they are put together, and the exceedingly happy preservation of 
many parts from the weather, which enables nteasurefnenis to be taken with 
prccisioD iu these, where in many buildings ihey could only be a matter of 
approximation. 

I use aa my atandard of measurcroenl tbe EngUib foot, and divide it into 
100 parts Which 1 ibatl call cents. 

In the beginning of tbe year 1K46 I was at Athens. I had an introduc- 
tion to M. Riedel, a Bavarian architect, who accompanied me oo my first 
visit to tbe Acropolis, and pointed out to me the peculiarities of construc- 
tion of which I nm about to speak; it was the first lime 1 had any intima- 
tioQ that there waa any* departure from oidmary hoe and rule work in these 
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excepting t nimoar which I hcird from oar comqI et Trieele, 
ih«t there wm lomclbiDg verj curioue recentlj dtieorered ia the encieat 
beilding* tt Athrni. 

Three pecuUeritiea, which were then pointed oat to me, were the coavexity 
of the etylohete on the four eidet of the huildine, end the inclinelion of the 
cnlumoi lowtrdi the centre of the huildtne ; tbit it to uy, on the eitt front 
the uet of the columni incline to a weiterly direction, and thoie of the 
west front eaiterlr. Tboie on the north and louih flank*, aoutb and north 
reapertieely. It follow* that the angle column* ihare the two inclinationi; 
for inttooce, the north-eaat angle column incline* in a direction *o«th-we«t. 

Thi* fact haa been aieertained »otue tinne ; it i* given with coniidrraMe 
aecorary in that part of the aupplement to Slaart which wa« supplied by 
Mr. Jenkia*. Tbe exact amount, owing to the slight dinplaccment* whirh 
the building h4i luffered, i* only to be obUlaed by a ddigent survey of the 
whole building. 

Tht observation of the convexity of tbe Unea of the itrpi is more recent. 

I believe that oaa of our countrymen, kir. John Peonythorne. was the flr»t 
wbo paid any discriminating attention to these lines. I use this phrase as 
they cannot hut have in some measure influenced our earliest investigation, 
ai no one crtuld ever have cast bis eye along any portion of the upper mem- 
bers without being sensible of them. Tbe lower lines of the building were, 
as 1 Ofldentand, quite rnaimbered with rnbbish until tbe excavatious of the 
last few years. Any measures obtained hy boring must have been vitiated, 
aad they have doubtless given many a diligent measurer a vast deal of trou' 
ble, and many have been the dimeiiiioos which have stood at dismal variance 
with tbemaelves, and been cast aside without being really to blame. 

Mr. Pennytaorne was the first to see in these an original intention aad 
nsetning ; be however kept his knowledge to himself, aod the world first 
beard of it throngh the commuairation of MM. llofcr aad Schawbert, German 
architects, to the Itauseitmnff, in the year lB3d. 

1 was very much struck, as all who have seen the Greek baildingi must be, 
by the perfection of the workmanship, and I took such levels and dimcniiona 
as 1 eonid with tbe instruments I had with me, for tbe purpose of ascertaining 
the amount and nature of these adjustments. And 1 arrived at a sufficient 
degree of exactness to assure myself that it wu well worth while to go 
de^r into the matter. I, howercr, (in 1B46), was not able to pursue the 
sebject any further, aod I reiuroed to Eogtand in the aatumo of that year. 
Bed had the pleasure of reading a paper to tbisinitituta on the obscrvaliona. 

They attracted more sensation than 1 had any right to expect, and 1 re* 
ecived a proposal from the Society of Uilettaoti, that if I were willing to go 
out to AI hens, for the purpose of taking more accurate obaervatioot, they 
would assist my operations with a sum of money. This proposal I willingly 
accepted, and provided myself with the necessary implements, and induced 
a young architect (son of kir. E. Wilson, of Lincoln, tbe well-know arcbmo- 
lofist) to accompany me, and we arrived at Athens towards the end of 
Onoter last year. 1 waa also ao fortunate as to fall in company with Mr. 
Merer, associate. 

The first thing which we attempted was the racuorement of tbe bate 
line, oamely, tbe length and breadth of the bnildiog. This waa done with 
steel tubular measures, comparesl at the time of meuorement with the 
ibermometer, from which also long deal nxl* were graduated for the mea- 
surement of tbe heights, and for general purpoaes. Tbe steel rods were 
carefully compared by Mr. Simms, twib before and after my returo, with bis 
standard, and 1 gave the results as delivered st Athena. They are still sub- 
ject to a very minute correction, but not worth troobUog you with at 
preacQt. 

At soon as the weather allowed, aad the requisite permiiiiou obtained 
from the local authoritie*. I proceeded to hoist a scaffolding at the cast*end, 
of which I made ao eotirr circuit, beginning with the three colamos which 
are standiegoa tbe north side, and ending with the south-east angle column. 

In this examination we plumbed every eolumn, measored every stono of 
tbe architrave, tbe capital, and upper and lower atonoa of each column, 
in every direction; took careful measureroenta of all the cracks which have 
ID any way modifi^l (be original form, and obtained levels of all tbe lines of 
the eatahlatnre at fixed points; and finally examined Iho catiiia of five dif- 
farent columns, taking aeveral sections of each. 

We then migrated to tbe west-end, where I contented myself with making 
an exact examination only of tbe two angular columns, which position en- 
abled me to obtain tha level* of tbs upper membera of tbe weatam part. 

I also took all such meaiurementa in the weatem part* as my examination of 
tbe eastern part bad pointed out to me aa necesaary to arrive at the exact 
original etate. I then proceeded to examine the upper members of the 
poaticum, and tbe arrangemeut of tbe tympaonm, which haa some pecn- 
Usritiw worth notio* connected with the aupport of tbe statue*. Then tbe 
roofing, the ceiling, and Uatly, the original paiating, engaged onr attention. 

This work in the upper part of tha building wu naturally very mneh ex* 
poaed to wind, Ac. It often happened that while it was impoasible to do 
sey accurate work on tbe scaffolding, we might be employed profitably 
below. But frequently it sraa altogether out of the queatlon to go up to the 
Acropolia at alL The pavement was of course levelled in every part aed 
several time* over, until t be whole ayatem worked perfectly togetb^, aad I 
enald aetiafy myielf that 1 had got the exact curve ie every Inataace. or et i 
laest within oee or tvro tbonaeodths. We aleo look such meavnrea ae lof- 
flood for the accurate poeitien and proportion* of the eella, with the tr* 
ranganent of colnD&i within It. Thii sums up our prooe^oga at tbe 
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I Parthenon, which ncenpied nearly five months. The Prop) Isa 0 *cupiru a 
coiisiderahle sbari* of auentioo. and I aearched the temple of Thesejs to liud 
bow far it was analogous to the Parthenon. 

Last, hat not least, we ascended tbe temple of Jupiter Olympus, from 
which we obtaiurd various measurements and drawings. 

The measurenieota of the breadth of the temple on the upper step, at tbe 
east and west ends, I found lo be respectisely tUI’341 and IUl'361, — 
north and south, 228‘ltl and 22B‘154 respectively. This eicecdingly 
small difference in meaiuri-s which were certaialy intended to he equal, 
point* out the limit of error, which can be atirihuied solely to intcctiracy 
of measurement in other dimensions, namely, about 1 in b.OfKl. I may 
just observe that I found my wooden measures, notwithstanding they b«iJ 
been previously saturated in oil, subject lo a fiuciuatiou in various stair* of 
the atmosphere rather greater than this amount. So that, had the eailcrn 
front nf the Panlvenon been set out with deal rods on a dry day, ami the 
western on a moiit day, «e should have bad as great a difference between 
them as actually exists. 

It follows that all quantities which tend to proportionality must be looked 
at with great suipicion, in which varieties eiist sensibly greater than tbit 
small admiisible error. 

Tbe breadth of the temple of Theseus it 45’0ll, and ita length is 104*23. 
Tbe former is almost exactly in proportion of Jibs of the breadth of the 
Parthenon: this, I think, was intend^. 

But a difficulty occurs if we attempt to proportion the front with the 
flank on the upper step. It has been suggested to try the equilateral 
triangle. That, however, notwithstanding ita being near enough the mark 
to suggest the trial, leaves tbe quacitity « *2B2 uoaccdunted for at tbe end ; 
and. iiesidet, I do not find that in the Parthenon there are any afCuitirs 
whatever to that figure. 

1 very much prefer to descend from the upper step, and try the propor- 
tions on the second. By this addition, the flank becomes 106*63, and the 
front 47*41. 

We BOW obtain a proportion 9 to 4, differing from exactitude by so small 
a quantity as to be fairly admissible. 

It ia somewhat remarkable that the quantity 1*066 la found frequently in 
tbe measnres of tbe Brectheuro. 

The proportion of solids to voids is 4322 to 1000, nearly as 9 to 2. 

1 have now stated the principal larger proportious : 1 will sute a few 
others, which are tbe more irai>ortaut secondary ones. A very happy 
artifice is the walls of tbe prooaos and posticuu being thicker than the 
cella walls. 

The height of the columns of tbe Parthenon is exactly ^ length of 
temple on upper step, the breadth of the ahacua of six of the eastern 
columns is exactly A breadth of temple ; they are not all equal, but 1 have 
given the dimensions of those at tbe eastern end, which always gives the 
key to tbe main proportions. 

In the temple of Theseus, the column is exactly of length of temple 
on the lower step, and tlio abacus of tbe breadth on the upper step. 
In both, this member appears to be the uoit of measure for all tbe details. 

Tbe whole building is most accurately proportioned in every part, and I 
think it not nnlikely that it will be possible to find a standard which shall 
express every dimension without any incommaosurable fractions. 

1 now proceed to that part of the subject which is more particularly tbe 
object of tbe present paper, namely, the optical corrections. I shall first 
state the case as 1 found it, and lastly, say a few words on tbe probable 
origin and inlentiun of these subtleties, which prevail, more or less, in 
almost all the Greek teroplea~-in all, indeed, that I have examined, with the 
exception of the temple of Bassae, on tbe borders of Arcadia, where 1 
could not find utiifactory indication of either convexity of pevement, or 
inclination of tbe column*, or even entasis. 

The pavement of the Parthenon is bounded by four curved lines, viz., 
the edges of tha upper step on the four sides of the building. The four 
angles of this curved surface are not preeiaely level, tbe aouth-weat angle ia 
about ‘16 above the north-east and south-east angles. 1 think that this is 
I simply owing to the lines of tbe earlier temple, which were also curved, being 
j made use of aa far as they would go, and by being produced in one direction 
I only, and remaining fixed at the south-west angle. The line so produced 
I wo aid natoraliy fall below the fixed point. This is the case on Che west 
I front, sooth nnd north side*. Tbe extreme points of tbe upper step of tbe 
east front are eseecdingly near IcveL The result of a number of obaerva- 
tioni gives only a difference of ‘002, or feet, a quantity which we need 
not stop to disease. 

If these two points be joined by a straight line, the curve which forms 
the edge of the itep will be found under tbe middle columns to rise to a 
: height of ‘214 above it. If tbe uniform curve had been preserved, it would 
' have been '218 in tbe middle, which ia abont ,L breadth of front ; and tbe 
rarvatura ia so regular on the northern half oi this front, where the step* 
riae immediately from the solid unbroken rock, and cooseqaently no settle- 
meat can have taken place, that of four points measured at tbe centres of 
each column, three agree exactly with a circular arc : tbe fourth differs only 
by ’003. The eurvsture is so very slight that it might he any regular con- 
tinuous curve ; for initanee, in so sn^l nn arc no appreciable difference 
could be shown between tbe are of a ctrda or that of ao cUipae or parabola, 
and 1 think that tbe work waa act oat by means of the latter figure, which 
might be done very easily ; whereas, I need scarcely point out the difflcuUy, 
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or rither impotiibilitv, of uitag Ibe circle, which would require « diemetcr 
oi eboQt 2| tnilei. 

Let it be required to eonitruet t circoler or other trc of uoiform curre* 
lure, whole leettb ii 100 feet, end the nie et the centre ii to be '25, or enf 
other itDall toeeiure wiitcb mo*t a<>t much exeeod one foot. CoeitnKt 
with enjr eiU e peraboU, aod ael off from the rertes A B « the propoted 
hae. and dra* L M at right anglea with A B. Now, LM will reprcaent the 
100 feet horiZ‘>Dtan^, and nnlmatei drawn to the corre perpeadiculet to 
L M will determtoe the exact nae at ea maoj pointa at ou;- be reqoired, fall 
aite. 

The eurre on the upper atep north aide of the Partheaoa, also approxi« 
malea to a regular curve verjr cloiel^ ; ita entire riae in the centre above the 
line joining i(a extreme parta, la '356. which ii verr aearlv in the proportion 
of { of the riae in the ea«t front: it ia exactly length of (he building. 
The curve on the aouth aide aeema to have l>Mii identical with the north 
aide, but it baa aaffered more from the concuuiona which the building haa 
undergone, eipecially aa there la a great depth required on thia aide of arti. 
filial foiiadatioo. On the ourth aide the atepa rite alrooat iramediatelv from 
the aolid rock. The curve oa the weat front ta not quite lo aymTnetrical aa 
on the other aidea. It haa, I beheve. been affected by the liuea of the old 
buildiag. The riae la exactly tbe aame aa the eait end. 

The upper membera on all fuur lidea follow tbe atepa. and are nearly 
parallel, but there ia a little more curvature given to the atepa ; the entire 
riae of architrave ia *173 on caat front, *175 on weat. Tbe levela of tboae 
poitiona of tbe enlablaturei which remain on the north and aouth aidet 
point out the directiona which th(»»e linea had originally, and they were aa 
nearly aa poaaible parallel to the line of the atep, excepting that jual at the 
angle columnt tbe atep haa a little the more decleoaion. Tlie frieze aod 
cornice are exactly parallel with the architrave. In tbe temple of Tbeaeui, 
alio, iheae curvea prevail | on the fronti the rite la part of ita length, on 
the flank, The liaei in the architrave are exactly parallel to tbe atep. 

There ia one rellnement which the temple of TUeteut poateaaea, which the 
Partheuon ia without. In addition to the cornice being raiaed, the inclined 
Itfiet of the pediment have a very alight convexity, between '02 and *03. I 
was unable to fix more preciaely the amount. I imagine that it was owing 
to aome degree of haste io which the Parthenon waa finiahed, of which 
there are aereral indications in the upper toembera, which prevented this 
final adjastroent bring made to ita pediments *, tbe state of the political 
borizon at that time making tbe completion of the tong walls of more im« 
mediate importance than the optical eorrectioni of the Parthenon. On a 
former occasion, I stated my impresaion that tbe cauac which led to the 
adoption of thia convexity of the borizoutal line, exiated in tbe contrast of 
the incline<l linea of tint pediment. 

Ur. Ferguion hu kindly favoured me with an Uluatration, which 1 will 
read to you. from a description of the construction of an iron foundry at 
Kaaipur, near Calcutta, built in the year 183^. The foundry is covered by a 
single roof, with principal rafters, tie-rods, and suspension bar from the 
centre. The riae ii 6 feet ami the ipan 50 feet, which is exactly the same 
pitch as tbe Parthenon and PropyUea. Tbe paa&age is extracted fiom vol. 
if. of the journal of the Asiatic Society of Bengal, p. 1 16 i ** Before closing 
our short account of the Kaaipur roof, we moit notice a curioas optical de- 
ception, for which we are lomewbat at a loaa for a correct explanation. On 
entering the room and looking up at the roof, it itrikea every beholder that 
the roof has lomewhat sunk, aod the horizontal u..rod is about 5 or 6 inches 
lower in the centre than near the walls. \S’e were not convinced that 
it was a deception unlit Klajor Hutchinson, at our request, cauied an 
actual moaaurement to be mede by a perpendicular wooden batten from 
an accurately adjusted level on tbe stone floor. It was then proved 
that there did not exiat a difference of level even to the tenth of an 
inch.” Tbe eoncluaion U obvious that a straight tie-rod appeared to 
be deflected; and 1 have no beaitation whatever in ascribing the cause to 
Che contrasting lines of tbe principal rafters. I do not think that it ia ne> 
eesaary to have our eyes reflned by a aouibem climate for tbe appreciation 
of these effects. 1 suppose that there are very few gentlemen here who have 
not felt tbe same disagreeable effect of a flat open roof with horixootal tie- 
beams, unless, indeed, the latter be very moch cambered. Thai thia waa 
the view the aocienta took of the matter 1 am couvinoed by tbeae two 
facts — 

That tbe great temple at Pmstom hu the convexity only in ita fronts, and 
not on ita flank* ; and io the Propylma at Athena, although tbe bue on which 
tbe columoi of the two pediments ataod is perfectly straight and level, 
tbe lioe of the architrave wu curved. For enough remaiosto determine this 
in tbe eastern portico — tbe central ootumni are actually aboat*12blgber than 
those at tbe aoglet. Tbe ba*e ia thia building ii cm in two by tbe ascend- 
ing roadway, so that there could have bean Utile or eo advaotege io a con- 
vex base line. 

It Will be well to remember tbat ibe temples at Athens were the result 
of tbe experience of several centuries in which iheae refiacroeots were gradu- 
ally brought to perfection. The flrit proceu waa probably to ralM tbe 
cornice under the pediraenta and entablature, by making tbe middle colunna 
a little bigber than those towards tbe angles, as 1 have mentioned io tbe 
case of tbe Propylma. Still it is likely that to a fastidious eye tbe straight 
line of the stylobate would appear weak. Tise aecond oelbod would be 
tbat found in tbe great temple at Pa»tam, in which tbe fronts have tbe con- 
vexity io their steps, as well as tbeir entablatures, tbe flanks being compoaed 
with horizontal lines. Perhaps • reaaooable maa should be ooBteat with 



this. I must willingly admit tbat I was perfectly oonteot with tbe temple et 
Paestum; still aolhing abort of perfection could aatiafy the refiaemeot of 
vision with which tbe Greeki alone, among tbe people of all time, eeem to 
have been endued ; and perhaps by looking at a temple coaitmeted aa 
above-meutioned. anglewise, and contrasting tbe convexity of tba corona of 
the fronts with the straight line of that on the flanks, or more likely the 
oomparisoQ of tbe two different forms of line on the stylobate, suggested 
tbe possibility of improvement; at any rate aa early as the time of Puie- 
tratui, the Athenians had begun to demand from tbeir architecta tbe per- 
fected cooatniction, as tbe foundations of the temple of Jupiter Olympae 
testify, which we know were laid during his reign. 

I alio refer to bis time, tbe earlier temple of Mioerva, which eoeupied 
the site of the Parthenon at the time of the Persian iavasion, io which also 
we find that the lines on the four sides of tbe buildiag were convex. 1 cna 
benr witness nlso to convexity oa nil tbe four sides of the temple at Nemm^ 
in ihe Peloponnesus, and Segeite, io Sicily. 1 could find no trace of con- 
vexity et Corinth, Bgine, Rhamnus,or Basse. 

Tbe next snbject is the iociination of the eoluinos end tbe upright faeea 
of tbe building. 1st. Tbe face of tbe steps incUnes about -008. 2nd. 
The columns incline, backward, ■ quantity, of which 1 obtaioed tbe follow, 
ing results. From tbe average of tbe measurementa of all the lower dnims, 
(scensiffw tusperet, as Vitruvius calls them) *222. From plumbing tbe aa- 
gular columns of the east froot, taking into oonsideratioa all tbe crackt and 
movements which bnve modified its original poaition, 1 obtain two resalta of 
■230 and -232. 

In the plumbing, 1 obeerved every precaution to easare eorrcctaeea, 
using a very heavy weight aod also witching for calm intervale of«weather, 
which are rare at Athens. I am disposed to tbiok tbat *228, or one tboo- 
stodth pert of the length of the building waa tbe amount originally intended. 
Those gcDllemen who rememher tbe perfection of tbe joints with which tba 
Parthenon is constructed, will allow tbat tbe openings between them, which 
at present exist, are the extet records of all the tettlements which tbe 
building hu undergone, aod that by a careful examination of theie, tba 
original amounts may be exactly recovered, which would be bopeleu to a 
building which bad Imn of less higbly-finished constructiou. 

Vitruvius directs tbat the columns of the proaaos and postkum should 
be set perpendicular, and those of tbe peristyle should incline towards tbe 
cella. In Cicero ad Verrem. we have an amusing passage, in which Cicero 
relates one of bis rasralities; thnt having under bit charge, aa Roman 
governor, a young Syracusan nobleman, wboae property was subject to the 
condition of repairing the temple of Castor in tbat city, Verres waa ex- 
ceedingly noxious to make a job of this ; ao be goes to examine the temple, 
but was much disappuinted on finding it in perfect repair, when one of bia 
companions casually observed, there ia nothiog here to be done, unless you 
order the columns to be set perpendicular. Verres was evidently surprised 
at this observation, for he knew nothing of architecture, and to his eye the 
columns appeered angular ; but it was meotiooed to him by those who 
were aronnd him, and no doubt familiar with the practice of Ihe ancienla, 
/ere nullam etee eolumnam ad perpendieutum e$ee eoari/— nemcly, 
tbat io a temple there was scarcely any column, which by the practice of the 
Greeks, could be perpendicular. Verres was delighted at finding sometbiag 
to set bis young friend about, aod said, Oh, by all means let him set tbe 
columns pierpendicular aud no doubt he took care himself to luperiotead 
the payment. 

The object of this adjustment is to correct an appeariaca of faubke 
spreading from tbe baie outward, which takes place in columna which are all 
perpendicular. It may be owing to this cause tbat, io conseqoence of tbe 
diminution of the columns, the spaces betweeo them on tbe architrave are 
greater than those on the ground (for the eye quite makes allowance for the 
counterspresd of tbe capital*). Again, owing to the greater depth of 
inadow behind them, tbe upper part of tbe columns will have apparently 
more strength of light, and consequently appear graatei. Tbe effe^ altog^ 
iber produced will cause the architrave, if equal, to appear longer tbaa tbe 
base, and consequently tbe angle columna will appear to lean euiwarda : thu 
is rectified by making the said angle colamos lean a little towards tbe centre 
of tbe building. It is a proof ol tbe wonderful judgment with which thie 
quantity wu chosen, that so many diligent nnd accurate observers have 
studied and drawn these temples without being aware of the fact. When 
my attention wu first called to it, 1 could not at all perceive it } and I 
greatly amused • French architect, who bad been for some time at Athens, 
by uking him which wsy they leaned i after some days the eye began to 
l^e cognisance of it, aod I could perceive which way it went. 

The impression of strength and beauty resulting therefrom isby ao ncaea 
confined to those who are cognizant of ibe fact ; and I doubt not that taaay 
of our earlier investigators have been astonished tbst the level-and-plunb 
Imitadons of Greek architecture which we have io this country so little re- 
called to their minds the consummate beauties of tlie Hartbenoo and other 
Greek buildings. No doubt our climate is nnsuiled to tbe pure Greek, bus 
this is not enough to account for Ibe falling off ; it is not so in our Ho maa 
aod Palladian buildings. 

One peculiarity which I noticed is that the ante lean forwards to meet 
tbe columns of tbe pronaos. This seems to have resulted from the ineiina- 
tlon inwards of the columns of the peristyle; those of Ibe pronaos and 
postieura beiog perpendicular, the effect would have been lo prodoeo a 
strong contrast between their different positions, end the artifice must have 
been detected: by the influence of tbe cuotiguous face of tbe aBtm,tbe 
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calm (b«ra dnwn from tho poatieonj, vhicb ti ratllj perpendirvltr, !• i 
mit to appotr to Itao digbUy in tba aase directtoo aa the outer eolnsu. 

I biTi oboarved that a parpaadicolar pnaater, whee brooght ?ery aear to ' 
ifolBaaifl aportieo or doorway, bu tba dfeet of making tb« oolamn appear 
t* lean forward. The iocUoatios of tbo antm ii not itself visible, except to a 
ipseutor ia the osrrow space between the laBtr row of colemas aad the wall ; 
md when the eye is brooght very near to a line, so that it caaaot take it in 
tU at Otoe, it la scarcely possible to jadge of perpeodicalarity. 

The last pecoliarities I shall mentioa are the diifcreDcet of the abacos. 
These oa t^ east front are of the largest class, the north-east and sootb.east 
hanag the largest ia the whole temple ; they are 6*858 ; the ethers in the 
salt front are 6-755 ; on the south side they are 6 580, and so are they on 
Ike west front. The north-west angle is the same as the ordinary sLie of 
Ike east front, 6- 755 ; the south-west angle is somewhat less ; on the north 
ade they are 6*750 ia the middle, and regularly decrease towards the 
uflet. 

The entasia of the columns is the most wonderful and heauiiful of all the 
eures. It ia to delicate, that its rxiiteoce was for some time doubled t snd 
yet I fooad by careful measurements, in a manner which wu suggested to 
ae by Profs snor Willis, which 1 will here describe. A fine harp wire was 
Urained from the top to the bottom, as tight as it would bear, close to the 
edge of toeh flutes as preserved a suflieient number of points, with the 
engiaal marface, and by means of a rule similar to the one 1 here prodoce, 
•kich ia aoppliH srith a vernier, 1 was enabled to meuore from the flute to 
the wire with the greatest aceurtcy to about half foot. 1 took such 
neasnrea in several columna of the Partheaon, which I found to be woo- 
derfhlly troe and identical. I measured also the entasis of columns from 
the Brectbenm, Propyliea (both orders), temple of Theseus, end Jupiter 
Olympoa. Ia those of the Parthenon, Erectheura, and Propylsea, 1 And the 
correspondence with hyperbolic eres. which I have calculated so exact, that 
tba mesa of from 14 to 20 roeasureasents in each column differs from the 
alcnlated curve less than ^ foot, and none of them, where the surface 
«u to be depended upon, dmers by ao much u jL* entasis of Jupiter 
Olyopos gives also a very true hypeibolic arc. The columns of Thetcos 
ait so mncb worn in their outer edges that 1 was obliged to content myself 
with meaaures within the flutes, which never give such regular carves as the 
iUeta, although the flutes are worked with a nicety far exceeding that found 
ia any other atyle of architecture. SUlt, a mean from four different sectioaa 
wHbio the flutes gives a very accurate hyperbolic arc, although uo one it a 
perfectly regular curve. These hyperbolas are all chosen with their axes, 
■ultiplet, or aliquot parts of the attic foot. The Creek erchltecta acted 
with great jadgmeot and knowledge of the uature of the curve they were 
essployiag, as it ia the only one of the conic sections which can p^oee 
wiety in aoch delicate curvature aa they have ebosea for their entasis. 

1 must now advert to some of their moaldinp, which ere wotked with 
the same perfection, aad, aa far u 1 bare examined, ere all different forms of 
the conic sectioot. 

The echinus of the eapitala of all the T>oric columns agrees with various 
forms of the hyperbola. The sofBt of pediment, Parthenon, and Propylma, 
and I think of Theacua also, shows n hyperbolic arc. This is a magnifleeat 
Booldiof, and irorked with the utmost pcifection. That of the Erectheum 
ia an e^odly true parabola. The eymatium of the Partheaon is the only 
eertein dreolar form which I know, except the toms of base, Ereetbaom, 
and Ionic order Propyliea. The flutes, also, are all parts of circles, wboee 
centres are proportioned to the width of the flutes. In this they showed 
their jndgaeot. aa it woald have been almost impossible to have worked 
pure clJipeeat and in tbcee retiring surfaces tbe value of the perfect variety 
of curvature of the ellipse would scarcely hsve been appreciated. Talking 
of flutes, there is a peculiarity in the flutes of the PartheuoB, which does 
not occur in any otbn of the temples of Athens. The Ante at tbe neck Is 
deeper In proportion to its width then in the rest of the shaft : during the 
wb^ rise, onlil about 5 feel below the neck, tbe tagitta or depth of the 
late, from its chord, is jfths of chord. At the neck it is fftba, which is 
about )th part greater. This has a good deal of effect on the column, and 
givea ■ riebneai of effect to tbe upper part, at the same time that il 
diminiahet tbe light in that part where it can beat afford il, vU-, where it is 
eantrarted to the deep bnck-ground of shade of tba upper part of tbe eelia 
wall. 

1 have not yet much to say with regard to tbe colouriog of (he temple, 
tor have t much time to say that little, for 1 fear I most have exhausted your 
patienoe. Tbe drawinp which are at present made represent tbe architrave, 
hand, Ac., tbe triglypb, and the string which carricsthe marble beama which 
supported the ceiling. There is not a greet deal of positive colour remaiu- 
iag in tbe Parthenon. Tbe underside of the muiulcs show some vestiges 
al blue and red colour, and the upper pert of the nook of tbe trlglypbs. 
here end there on the east front, preserves some blue. One of the entm 
of tbe poaticura has a tolerable supply among its eggs of blue and green, 
and some red. Tbe flowers which decorate tbe cymstium end other mould- 
ings have no trace of positive colour, but tbe drawing of the ornaments 
upon them ia in many places clearly to be made out. 
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CAST AND WROUGHT IRON BRIDGES.— <Pa»t II.) 

CComtmmed/rim pe^ 126 -^ 

At tbe reqoeat of tbe eeuncii of tbe Royal Scottish Society of Arts, the 
seooad part of a paper ** Om ikt Sirtngtk e/ Afa/eriefs, «a ^tphemtk to thf 
cewirnic/sen o/C€»t or ITroafAf frrm mdisrfm^ on account of tkr 

Tokular oeer tk* Compoy and ^ewei Straiii waa read, April 

lOtb. By Gaonoa Bccmamak, Eaq., Prcaideat. 

In the first part of this paper, Mr. Buchanan described, on a former even- 
ing, the principle and constniction of the High Level Bridge et Newcastle, 
which il intended to complete tbe commonication by railway between Lon* 
don and Berwick-upon-Tweed. Some inquiry having been then made from 
the chair regarding the bridge over the Tweed, the only remaining link un. 
eorapfeted between London and Edinburgh, he had received the follawiag 
partientars from Mr. Uarriaon, the resident engineer under Mr. Stepbrnion . 
— This bridge is to be of itune, and is to eoniial of 26 semicircular arehea, 
each 6II feet span, resting on lofty piers, carrying tbe level of tbe railway 
lOS feet above high-water mark, 126 feet above low-waler mark, and 1S5 
feet above tbe deepest part of tbe bed of tbe river. Tbe whole length of 
the bridge, with abutments and wing-walls, ia 2140 feet. Tha 26 arches are 
divided into two series by a broad pier, 28 feet in thickness in the middle. 
Tbe piers of tbe arches are feet in thieknesa at tbe springing, inereaaing 
by steps towards the bottom. The bridge will not be completed for 16 or 
18 months, but it is intended to bsve a temporary bridge ready for traffic in 
the month of July next. This viaduct ia a work of great mignitnde, and 
will form, when Aniahed, a striking and imposing itructarr, and one of the 
many to which the extension of railways has given rise. While on this sub- 
ject, he would mention two other remarkable works, reoenUy designed and 
exeented hy Mr. Miller on Ibe North Uritiib and Ayrshire Kailways. Tbe 
one h tbe viaduct over tbe Valley of Dnoglass, between Dnnbsr and Berwick, 
not far from tbe oncc-oilebrated Peaie Bridge. This viaduct croiaes the 
valley and banks by six semicircular arches, each 60 feet apao, sod then tbe 
deep ravine by a single arch, 135 feel span, and rising 105 feet above the 
bed of tbe stream. A Urge and beautiful model of this structure was ex- 
hibited, which Mr. Miller, at the President's request, bad allowed to be 
shown to the Society. The other viaduct ia that of Ballochmyle, across the 
Water of Ayr, on the Cumnock Extension of the Ayrshire Railway, and is 
similar to that of Donglui in creasing the valley on three semicircular arehei, 
each 50 feet span on each side, but is still more remarkable ia crossing the 
deep ravine in tbe middle by a single semicircular stone arch no 1 cm than 
180 fees span, and risiog 150 feel above the bed of tbe atream — a bold and 
noble desiga, aad which has been executed with complete success, tbe adja- 
ceat rocks furaishiog such vMt blocks of itoae aa greatly to faeiliute tbe 
coBstrnction, aad to render, indeed, the pUn itself practicable. The arch 
stonea are 5 ft. 3 in. deep at the springing, and 4 ft. 9 in. at the crown, and 
tbe appearance from below of the stupendous arch rising to such a height is 
singularly grand and itriking. The whole arrangements connected with tbe 
quarrying and raising aad eUpoiiling the stones on the buildiog, by tbe im* 
proved machinery of modern limes, have been moat efficiently conducted by 
the contractors. Ueaera. Rota and Ui(cbell, and the simple »(^e of centering 
adopted and shown in tbe Dunglass model is recommended by the advantage 
of preserving tbe timbers entire. 

The subject of stone bridges opens a wide and interesting field, but ex- 
tending beyond tbe limlU of this paper. He would, therefore, resume the 
one more immediately prescribed, namely, the itreoglb of matenaU, partieu- 
Urly Iron for bridges. Some intercsllnf experimenls, which the time on the 
previous evening did not permit to be shown, were then made on tbe tensile 
strength of stone from Hailes and Craigleith quarries. The Hailes stone 
bore on the square indi 360 lb., the Craigleith considerably more; and a re- 
markable effect waa observed here aAer tbe load had hung for a little : it 
wea iQfgestcd by a member to give it a alight tap with a hammer, and, on 
this being done, it immediately snapped asunder, showing the effect of vibra- 
tion or concussion when the materials are greatly strained io aiding and 
completing tbe fractnre, a circomatance which appears to throw light on 
what may sometimes occur by tbe npiu and violent actions of tbe trains on 
railwsys. The compressive strength of tbe Hailes and Craigleith stones was 
then shown, by experiment, to be much greater than tbe itniile strength; 
and as it required, indeed, mere weight and a more powerful eppsratua then 
could be commanded, these experimente on different stones were deferred to 
another evening. 

The compressive strength on posts or pillars waa then ceniiderod, and tbe 
remarkable effeeta of the length of the pillar in diminiibing its strength. Oa 
this subject much light has been thrown by the experiments of Meaari. 
Hodgkinson and Fairbalrn. Pillars or rods were tried of different lengths, 
from 3 inches to 5 feet, and of different diameters ; rods half an inch diainc- 
ter, with 3{ inches length, bore 1 1 tons; but when Ibe length was 7| ineboa 
it only earned 5 tons, when 15 inches long, 8 tons; and at 30 iaebea only 
13 ewi. From these experiments, a general rule may be drawn for dififereot 
lengths. Taking the strength of cast-iron as formerly given at 50 tons per 
square inch, this will hold good in pillars till the length reaches fire tloMB 
tbe diameter, and then it begins to diminish. When the length is ten tinea 
the diameter, the strength » rednood in tbe proportion of 1] to 1 ; with (be 
length at 15 ilmea tbe diameter, it is reduced u 2 to I ; 20 timea aa 3 to I ; 
and 40 times u 6 to 1. 
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Hence the great adrantage in cast-iron, of uaiog hollow pillan or tubet !n 
place cf soUd meUl, whereby^ with the ume area or aecCion of fracture the 
diameter of the pillar ii increated, and with it the resiitance to flexure, and 
an increaie of itrcogib in proportion to the lenath. A solid pillar, for in* 
atance, 6 inchci in diameter, if extended to 7^ feet In length, would be 
weakened oiie>bBlf, but if east hollow, 10 tacliea in diameter and } inch 
thick, giving the time weight of metal per foot in length, it might thra be 
extended to 12i feet, and atill potacM the aaioe atrengih a* the other. In 
all theae eaaea a remarkable cireamatanee waa obaerred in regard to the 
mode of appljruig the straio. M'itb the eoda of tbe pillar turned flat, and a 
flat plate interposed at top and bottom, which U tbe case in supporting 
buildings, this waa found to sustain nearly three times aa much as when tbe 
pillar was rounded on tbe ends, so as make the force pass directly through 
the axia, as occurs so frequently in machloerT with the coonecting rods of 
sieaiD«eiigioea, and to other cases. The effect of tbe length of pillart in 
weakening tbe strength waa iUuatrated by a striking experiment with a spiral 
wire, quite flexible, yet, when aet op u a pillar, and tied io the middle 
latenlly, with slender threads, carried a weight of Ib., and would litre 
carried much more, but the moment the threads were cut, the wire gave way 
by flexure, and orereettiog the balaooe,tbe weight immediately sunk. 

'in rega^ to the Tranarerae Strain, heliad already explained the nature of 
this compoand action, and particularly the manner in which, under it, tbe 
beam becomes exposed at once to the effects of tension and compreuion, 
the one side being distended and tbe other compressed. On this most in* 
tcresting and important subject he bad still much to lay, but woold defer it 
to another erening, u the time was short, and he was aniioui to proceed 
with another part of tbe paper wliicb bad been particularly referred to, 
namely, tbe subject of tbe tubular bridges. 

The applicalioo of malleable iron bad been already used io tbe shape 
of tension-rodc io cast*iroo girders, end was applied, as we hare seen, io 
tba high level bridge at Newcastle; but Uie application of ginterv con* 
strucU^ of malleable Iroo alone is a new idea. It has been applied ou 
railways io the case of skew bridges of wide opening and liioited depth 
between the railway and the road ; io Uiese cases the girder consists of a 
rectaogular hollow tube or square box, extending over the whole span, 
and of such depth as cao be attained. These have hence received (he 
name of Tubular Hridges, and have excited much atleotion sioce tbe gmud 
experiment has been determined oo, of trying these structures on such a 
magnificent scale as is now in progress of execution in the crossing of the 
Straits of Meoai by Uie Kritauoia Bridge, and tbe estuary of the Conway 
by the Conway Bridge, and which form, without doubt, ibe most reroark* 
able eogioecring enterprises of the preaent day. These spots, as is well 
known, had already been the scenes of vast engineering operations con* 
nected with the suspension bridges of Telford to form the grest turnpike 
road communication from the metro|>olis to Holyhead, and thence across 
the channel to Dublin ; and when it was determined that this comnutoica* 
tioo should be superseded by railway, it became o matter of most serious 
cooiideraiion how these two openings were to be spanned, keeping io view 
the new condiiioos of stability required for railway traffic ; and tbe subject 
haring been remitted to Mr. Stepbeuson, the engineer of the line of rail* 
way, namely, the Chester and llolybead, he at once rejected the principle 
of tbe siispensioD bridge as inapplicable, owing to the undulationa to which 
it was liable, and which bad proved by practice in a ainiilar bridge 

for a railway across tbo Tees, to be both inconvenient and dangerous. 
How far the principle might have been modified br the introductioo of 
prtqier tiea and bracea may be a question ; but io a case of such vast mag- 
aituds and importance i^rs might still have been risk, and, on the 
maturest coosideratlon, Mr. Slepheeson determined to recommend ibe 
simple and bold design of a hollow rectangular tube of malleable iron, 
coasisling of thin plates rivetted together, aucb ms be bad already tried 
with success on a smaller scale upon railway bridges, and which be cou* 
oelvsd was tbe best form for securing not only strength, but suOicient sta* 
bility and alifl'aess to prevent any undue oscillations or vibrnlions. To 
carry out this plan, the assistance of tbe first authorities, scientific and 
practical, oo the strength of WMlerials was called in, and to Messrs. 
Hodgkiosoo and Fairbairo the duty was remitted of trying tbe effect with 
expenaieoul tubes on a small scale, and finally on a m^c) oae*sixth of 
the dimensions of tbe bridge, being 7h feet long. Much valuable informa* 
lion was obtained during tbo progress of these experiments. The first 
thing observed was the uniform tension of Ibe under side of the tube when 
loaded, and the violent compression of the upper side, forming a beautiful 
iliuslratioa of (he naiure of (he tensile and compressive forces already laid 
down. Tbe former, by its uniform tendency to produce the stable equU 
librium, bringing the thin masses into a straight line, tbe line and pusiiioo 
of repose; but tbe latter, oo tbe cootrsry, teodiog to produce flexure io 
ihe plates, to push them out of tbe straight line, and push everything out 
of joint ; so that when tbe bottom plntea remained linn, and retained their 
form, the top plates became bagged up and puckered like a loose web of 
cloth. The lop plates were, therefore, slreogtheurd, and the additiou of 
anotber plate to the top increased the breaking weight from 3,700 lb. to 
4,m lb. 

Aa it was not so much strength that was wanted oo the top plate as 
sUffoesa, in place of adding layer upon layer of plates, the klea naturally 
occurred of forming (he top plate into a series of little hollow square tubes 
running longilodioally Ibe whole length of the bridge, having tbe appear* 
aoce, liking endways, of litlle celU, tbe effect of which was such, that 
while the top plates remained firm, the bottom ones oow appeared to give 
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I way. These being next strengthened, aa ettraordinary effect was then ex* 
hibiied when tbs tubs broke, the sides cotlapsing together, and twisting 
and dislorting the whole fabric ia a singular manner, shewing Ihai^ 
sides formed now the weak point. These, then, wera strengibcued and 
stiffened by nnwemus ribs of aogle*lron ruoning vertically from top to 
bottom, and at last, by these repeated trials, the slreogtli mid proportmu 
of the different parts of the structure appeared to have aUaiitcd a fair and 
proper distribution. Tbe streogUi of the tube, which a( first ooly carried 
seven times its own weigiil, was then increased to eleven limes, and from 
these experiments tbe strength and proportions of tbe real draign have 
been calculated, and one of these tubes, as is known, has now been actually 
constructed on tbe shore of tbe Conway, floated by water to its place, aad 
raised Io its proper height by tbe power of two enormous hydraulic rams, 
one at each end, lifliog the gigantic mass, which is 41S feet to length, 14 
feet wide, ‘251 feet high, and weighing no less than 1,300 Ions. This is ia* 
tended for one set of rails, and there is another tube of tbe same dimen* 
lions in preparation to be set panillol to it for Uie other. 

Tbe situalioo of (be structure close to tbe suspension bridge, and cloee 
to Uie base of Uie magoiflccoi Castle of Conway, and the effect of spanning 
Uie wide eslunry of (he Conway, were all illustrated by a beautiful draw* 
iog, and tbe nature and construction of the tnbe or bridge itself, was Ulus* 
(rated by a model wbkh he had himself construcled. Tbe model was 
composed of ooly three thickoesses of paper and one uf cloth, and (besides 
were strengthened by thin slips of wood to representtbeangIe*iroo; it was 
8 ft. 6 io. long. Oh inches deep, and 34 brond, and although weighing only 
4 lb. it carried a weight of S3 lb. io the centre, without visible deffeclioa. 

Tbe dimensions and structure of tbe bridge he would now desenbe, 
from information for which he was indebted to Mr. Fairbaira of Manehes* 
ter, and, through Mr. Stephenson, to Mr. Ldwio Clarke, (he resideat cn* 
gineer under bun. 

Tbe skies of (he tube, which are 254 feet deep at the centre, consist uf 
malleable iroo plates, only ^ inch in thickness, rivetted together io plates 
2 feet broad and from 4 to 8 feet long (as was shown ia an enlarged view 
or elevation with cross eertioot), adjusted so as that the joints may break 
band. At tbe joints, however, the strength and sliffoeu of these plates is 
greaUy increased by slips of angle or T iron, one of which is laid on the 
outside of tbe plate and tbe other opposite to it on (he inside, face to face, 
and ail the four surfaces strongly rivetted tugelher. The top of the tebe, 
agaio, consists uf two separate horizontal plates, running pnrallel to one 
another, 1 0. V io. apart, forming together as it were a ceiling to tbe lube 
or tunnel and an external flooring on the (op. These plates are | inch 
thick, rivetted together io breadtlis uf 3 ft. 9 in. thick, and in leoglbs of 
0 feet, and between them there runs seven vertical plates longitudioally, 
from end to cod of tbe bridge, 1 ft. 9 io. high and } inch thick, separating 
the ceiling from the floor or upper platform, and at tbe same Uioe uniting 
them strongly together by rivets and joints, each vertical plate having a rib 
of angle*iron oo each angle, running longitadinally tbe whole length, by 
which it is united into one vast cellular mass, consisting of eight separate 
cells or lubes, 1 fL 9 in. square. The object of all this strength and db* 
(ribution of materials is to give (be necessary stiffness and strength wbete 
(he compressive force acts. And oo this account tba lop and bottom platen 
are merely united by batt joioii with covering plate*. Hm whole set* 
tionsl area of this cellulnr frame oootisls of 608 square tochet. Lastly, 
(be botlom of (he tube consists of a similar frame of cells, but only six in 
number. The upper plate consists of two layer* of plate*, each 4 tndb 
thick, and tbe under one (he tame ; but a* these plate* *re toteoded to 
resist teoBioo, «nd ongbl to b* formed, if it were possible, lik* a ebalo, 
besides being laid in two layers, (he plates are arrang^ so a* to break 
julnt, aud a covering plats 3 feel long and as (hick as th* piste is planed 
over every joint with sufficient rivets, such that (be tearing straio is eqoal 
to tbe tensile strength of the plates they coaoecL The plate* are It feet 
Jong and fl ft 4 io. broad, being Ibe whole breadth of the eeU. The aagle 
iron in Ibe bottom cells and piMes is rendered cootlnuous by covera. 

The top nod bottom are united to the cells by etrips of angle*iroo r*a> 
ning (be whole length, inside and out ; the interior vertical asgle*iroas at 
lop and bottom an: curved round to increase (be ntrengtii of aUacbmeat, 
ami there ar« also gusset or angle pieces nvetted o* for additleaal 
strength. The rivets used vary from I inch to 14 iucb diameter, aad there 
are nbout n quarter of a million in each tutn*. *J he hole* were made so as 
to make Ihe rivele fit well, and they wer* all put io red boL The ifctinn*! 
are* of the bottom frame of celts Is 508 square inches. 

These are (he dimensions in tiie centre of the tube, but the top plates 
become ibiooer towards the ends, where (bey art osJy 4'>r<di thick, sad 
elso the bottom plates, where they arc redneed to 4*inch each. The side 
plates again get thicker towards tbe ends, where they are ||lhs thick, 
'fbe ends of the tube are stiffened with cast*iroo frames, and there are 
also castings io the cells for 8 feet at the ends, and (he sides are also 
greatly strengthened at the ends. Tbe tube was originally curved oo the 
top 7 locbea, and was brought to the straight line by the elasticity of ths 
matenal as calculated on ; showing that with its own weight, 1300 tool, it 
ooly sunk 7 inches. Tbe one end of the tube is to be fast ia the stoo* 
pier or abutment, ibe other is to be loose to allow of expausiou, which has 
been found quite visible io different slates of the atmosphere. Mr. CUrke 
says Uiat the tnbe is a sensible tberatomctcr.— balf*aa*bour*i eQaBbine at 
oofl end, or on tbe top, will move it laterally an inch and a half, and 
vertically two inches, and this when the tube is loaded with 200 Iona ia 
the centre. 
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Such ar« the dimMtioai aod •tnictore of tbio oilnmrdiimry work« obU 
is reiTBrd to wbkb, be wae btppv to tay} tbo triala which bare bera 
already nade appear to proaiiaa errry sucerM. A load of 100 toot ooly 
auak the lab« 1 iorh io the ceotre. lo regard to the calcolalioa of 
ttreogth he was Dot able lo enirr on thrie at pment for watti of tone of 
the data, but ez|>ccted to do ao oa a future oceaaloB. 

Tbo thaoka of the Society were Toled to Mr. Buebaaao for hie ezeelleot 
and iaalrocllre ezpoaitioa ; and alao to Mr. Stepbenaon, Mr. Fairbaira, 
Mr. Clarke, aad Mr. HarrUoo, civil eagioeera, for oomnoDicatiog the 
lafematioo ralativa to the tubular bridge at Cooway aod Meoai, aad 
viaduct at Berwick; and to Mr. Hiller, C.E., for allowiag hia elegant 
Bodel of tbe viaduct at Donglaaa lo be exhibited. Mr. BacbaaaD waa at 
tbe aauM time raqueaied to eootiaue hia observatioM, aod lay Ihein before 
the Society at a future tJae, which requeat be kindly promia^ to conply 
with. 



At tbe coDclaaioo of tbe above paper, the followiag coatBunicalioDa 
were read 

1. ** fba a wne Lidriceufjbr ifacAiaery" By Mr. Ai.axAifOsa BnraoK. 
~Tbia paper deaeribed a new coaipeuod, poaaeaatog propertiea which 
aecaa to raader it a better lubricaat Ihao tkoae io uae for large Maebiuery. 
It ia eoB»poaed of oil, lulpbur, aad voleaotied caoutcbooc. 

2. « On £conM»iMp Fnef n f?ar. B'crlt.'* By Mr. ‘William KfMi*. 
—Tbe author etatea that be has made a valuable diacovery in ecoaomiaiog 
fael, at Oalaabirla Gaa Worfca, by which almoat all exprase of fael U 
aaved. Where coal tar ia bnraed, it haa aa iajurioua effect on the furnace 
ban and retorta, tbe greatest aoaoyaaco ariaiog from tbe rapid cliakehng 
up of tbo furnace ban, to remove which tbe fireaieo bad frequeotly to 
throw water iato the furnace, which caoted the npid dealructioa of the 
ban. To preveot thii, the idea occurred to the author, of aaiog Ibe 
exbauatMl taa bark of the tan worka. which had tbe detired effect. Tbe 
forcc-punp for ia>ecting the tar iato the foroace was aext throwo uiide, as 
it was fouad that Ibe dry bark absorbed tar equal to iU productioa at tbe 
works. His asethod is as follows :->The bark is dried aad mixed with 
the coke of the gaa coal, balk for bulk ; a poilfol of tar is Ibrowo upoo it, 
•at qnito so much as it will sbsorb, aod it is thee turned over. Tbe mix* 
tan barns with a floe clear flame, attended wiili less smoke lb*u formerly ; 
Ibe furnseo ban, by remataiog uocUakered, admit the oxygeu Trerly for 
the eonbnstioo of the fuel. Where lao bark caaoot be had, peat moss, 
loose aod dry, makes a good substitute. The author states that lo ooe 
year ff 126 was saved oa foroace coal ; aod he has pledged himself Uiat, 
ia futnre, not a peaay shall be required for that article. 

3. '* Dnerifttiom eurf Drawing o/ a nev Piaie. Holder /or Ike f)e«ierr<o. 
type CsfHera.” By Mr. Axoasw K. SeAUxa. 

Mr. Spsrke’s plaa is ss follows :~A small laahogaoy box U made 
rmlber larger than three times the breadth of the pUto, aad half an iach 
Oft each end deeper ; the width is three-eighths of an inch. A hole u cut 
io wood the size of the plate, and io the centre of the large pieces. I a 
this box ft veneer frame is made with a place for the plate and glass, oa a 
Um with each other ; this is pulled backward aod forward by a piece of 
wire or siriag, through a hole made at tbe coraer. By this arraDgement 
tbe plate is iuelanUy exposed lo the lenses, and will be foood admirably 
adapted for takiog moving objecU. It Mvea the trouble of shifUog the 
ground glow frame for the plate-holder, aod the cooseqoent risk of moving 
the camera, so aoooying io lbs old plan. Tbe plate is also exactly the 
sMe distance from ilm lenses as the glasa. For a camera not achromatic, 
the grouad part of the glaas may be placed outwards, so that the plate 
will be tbe ihickuess of the glass iiraref the ieaees than tbe image eeea oa 
the ground glass, and coosequcaily nearer or io the chemical ray. 
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Afurrk 28, aod April 4 — JoeHCA Field, Esq., President, io tbe Chair. 

_ P*P*r read was ** The Eoftoeeritig of ike RAiac ond ike Moselle.** 
By Mr. O. B. W. Jaciuom, Assoc. Inst. C.E. 

This commuaicatioD was writtea dariag a short visit made to HolUod, 
for the purpose of iospectiag personally the works with which Ibe author 
had become familiar in the writings of Benudemoudio, Vaoden Bergh, 
lielafoutaioes, Hibbcrt, Krayeoboff, Oekhart, and W'iebekiag. It com- 
meoced with tracing the geographical eoune of tbe Rhine from ita source 
^ the Badus, to the caotoo of the Grisoos, lo its oumeroni oulfalls into 
treated at considerable length the geological charactrr of 
the country through which tbe river aod its branches thus traversed. The 
aocteot works, ss far back as the lime of the Romans, were then briefly 
deMribed ; aod tbe general slate of tbe bed of the river, with the compa- 
rative levels, the inrliaatioo aad the velocity of the stream, at the com- 
meocemesl of the modern works, were ibea laid down in a tabular form, 
as poiols of data ; and then tbe cepebility of tbe Rhioe for formiog banks 
warping, or depositiog tbe matter held la suspeaslon, waa discussed, 
rte remaioder of the first part of the paper was then occupied by descrip- 
modes of straighteniag the bed of tbs river, and of cooalruct- 
tog the dame, weirs, divisioe arms, spurs, aod shore works, end the aiethod 



of blasting tbe roeks, which latter considerably impeded the oo«ne of the 
stream. Our liraiu will not permit us to follow the delaili of tbeso works, 
which differ so essentially from any in our own country, but the whole 
proceediags appeared lo be given with such precision, that the paper, 
when it is published at length, with the copious details with which it was 
illftstmled, wiU form a moot ioterestiog portion of Ibe mlnates of proceed- 
iftgs. 

Tbe second part of tbe paper cossisted to considerable exteot of a trans- 
lation of aa account of the spurs, groynes, and other works on the Moselle, 
for restrictiog the dimensions of tlie bed of that river, aad increasing the 
depth of water, so as to enable the oavigalioo to be carried on, which 
would otfaerniie he averted in the low.water seasons. It was shown, 
that to effect this, numerous arms of the river bad been dammed across, 
and allowed to silt op ; tbe course bad been straigbteaed, elbows had been 
cut off, and tbe convex shores, after being silted up by deposit between tbe 
groynes, were defended by arming of faaeioes, kc. Uivision banks had 
been etIablUbed for the inflowing rivulets, so as to carry tbe gravel to a 
greater distance down the stream. Rocks also were removed by powder, 
and general improvements to such an extent were executed, that the river 
was comparatively under good control. 

Tbe account of tbe Rhine was then resumed, aad, after detailing the va- 
rious plans that bad been proposed for ameliorating its course, giviug no- 
merous inleresting aod valuable tables of Blaokeo’s and Holstrm's expe- 
riments as to tbe tides, the incliaation of the bed of tbe various rivers, the 
doration of the ebb and flow, and average height of the river at the time 
of new and full aiooo, the height of rarions dykes above the extrmordtaary 
flood-liae, Ac., tbe paper finished with these general views : — ** On loekieg 
at the map of Hollaod, aad tracing its various streams, it certainly dose 
not appear singular that frequent stoppages should taike place ia tl^l 
country, whilst such oecorreners are comparatively rare ia Germany ; for, 
as long as the Rhine retains its single course, as st Kmmeri^, no 
obstacles, excepting elbows, stay Ibe progress of tbe current seawards ; 
but, as soon as it divides at the Uaal and FanocnleD Canal, the evil com- 
mences and increases, according to (be number of arms aud channeto 
lower down. It is generally agr^ Uiat a river should have as few out- 
lets as possible, io order to allow it the amre effectually to clear itself ; aad 
that the tide should be admitted as far ms possible, whilst at the same time, 
(he action of tbe winds skonld be diminished ; again, that tbe awife the 
surface water of any n«er is obstructed, the more quickly tbe sand wUI 
Accumulate ; aad also that, if a cut be made, it is usual for ice stoppages 
to Uke place below it, so as to raise the walef-Irvel above ; and it is also 
agreed, that if a cut be made, as capacious as the river itself, or be per- 
nntled to iocrease to that extent, it will soon get beyond control, whilst the 
sand will accumulate rapidly— aad that wbro openings eiist in dykes, tbe 
ice gets into eddirs, loses its velocity, aad by degrees doers op the pas* 
sage below tbe opening, so as to raise the water above. Tbe qoesUoo, 
therefore, to be solved with regard to HoUaad and Uie system followed 
there, io order lo prevent breaches in dykes, and to save the better part of the 
country (taking into acevuat its weak, msrsby soil, aod its Incapacity lo 
wiihstand auy great force), is whether it lie the better plan to relieve the 
pressure on the dykes, by cuts and new cbannels, and local floodings, at 
the expense of iocreasing the number of ice stoppages; aod, at the same 
time, dlmioishiog tbe velocity in the main rivers, thereby greatly aiigmeat* 
ing its lisbility to accumulating sand. It is true, as already staled, that 
tbe rivers ate at present in such a coodiliun. that it must be very expeusive 
to effect anything of importance ; but the question is of such vital import- 
auce to the |Mirl of Rotterdam, and the certainty of tbe mouth of (he Meuse 
at the Rrietle in the coarse of time closing up like that at Katwyk, if ao 
improvement be attempted, is so clear, that tt is very ranch to be regretted 
some steps have Dot b^n taken ere this to prevent so great a flow of water 
from passing out by tbe Hollands diep to llelloet.'* 

Tbe autbnr directs tbe attention of the lostitutioo to this subject, and 
gives the following poiols for the cousideration of the members *‘71iat 
Ibe object to be aimed at, in any steps which might be adopted for improv- 
ing the Meuse at Rotterdam, shonicl be lo protect and strenglbeo tbe shores 
and dy kes likely to he operated upon by tbe altermtiooi ; to iiraigblcu alt 
the curves on the Leek, so as lo lessen chances of ice stoppages ; to sepa- 
rate the Waal and Meuse waters as much as possible, and to lead off (he 
fmmer, together with tbe l<eck, into the sea by the Brielie ; to narrow the 
llreBbosch cbaonel (now divided) into one, regulating the quantity of water ; 
lo elese the Krabbe, tb« Noord, and tbe Spry, with sluice gates ; and, 
for the purpose of widening the oollet, lo join the Island of RoecotMirg to 
the main land at Vlaardingco— -thereby causing the ebb water to act upon 
this island, aod with iocreased velocity and au additional quantity of 
water, attemptiog to remove the bar aod shoals.** 

dptU 18.— “ Oiterraliont on the Retitlancet to Kailteop Trabu at dt/- 
/erent VelocUiet*’ By Mr. D. Goocti, of the Great Western Railway. 

Kor tbe purpose of performing Uie experimenu, a dynamometer canisge 
was constructed at Swindon, in which all the results required were registcrca 
upoo a large scale, on tbe same roll of psper, thus exhibitiog at one view, 
aod in the same period of time, tbe tractive power exerted upon the train, 
and tbe force and direction of the wind ; the registration of the results was 
msde upon tbe paper at every sixtccotb part of a mile, and tbe time was re- 
gistered in corretpoadeace with tbe dislaace traversed during every fifth part 
of a second. Tbe dynsosoroclcr spring used was 7 fl. 6ia. long, aad very 
carefully irrtnged. It wes ooly aeoessary to count tbe oomber of ercoadi, 
or f actions of a second, ia oaa or more of the distance divtsiona, and the 
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ipe*d was aeeimitelf aaecrtaiaed. Tb« foroa and direction of the wiad wu 
■soertaioed a wind |aoge, plaeod 5 feet above the top of the carriage, 
with tbe coDoectioBe brought down lu peacUi whidi indicted on the state 
sheet all tbe reeuits. Indicator cards were alto taken sinultaneootlj from 
tbe steam evUnders as freqoentif at wu practicable, but not cooUnooosly, 
as it was a service of some danger, the experimenter bdog obliged to sit on 
the tufrer<beais of tbe engine at a velocity of 60 miles per boar, and in that 
windy poeition to take olf four sets of cards in three qoarten of a minute. 
The spot selected for performltig tbe experiments was one mile of railway 
perfectly straight aod level, and nearly on the sorfsce of the grouod ; and in 
tbe plan tbe bright of the trees, hedges, and every intervening object which 
eoold aiTeet the iodaence of the wind is clearly marked. Tbe experimental 
train eonsiited of first and second-class carriages, each on six wheels, 4 feet 
diameter, taken indiscriminately from the working stock, aod loaded with 
iron to represent a fair load of passengers, giving a gross weight for each of 
1 0 tons. Tbe experiments were tried with various weights and speeds np to 
100 tons and to 62 miles per hour, and the resolts were classified and 
arranged in a tabalar form, with copious explanatory headiogs, so ai to ren> 
der r^erence to them exceedingly easy. 

Tbe author first reviewed tbe dedoctioni of Mr. Wyndham Harding's for- 
mala, which was givea at the discostion at the Institution in 1846, and gave 
his reasons fur dissenting from thst formula. He then examined criti^y 
several experimeott recorded in tbe Ubics, suting candidly all tbe exceptions 
that eontd be taken to them ; showing that although there was a difference 
of as much as 52 per cent, shown between the rcaUtance as calculated by 
Mr. Harding's formula and tbe experiments made by .Mr. Gooch, that dif- 
ferenca might he accouated for by the methods employed by Mr. Harding, 
whkh were ohyecled to, as calculated to produce erroneous resulu ; vi^, 
allowing carriages to run down inclines by their own gTsvitv, using wheels 
of 3 feet diameter instead of 4 feet, having a much greater len^ of train 
for tbe wind to act upon. Ac. He reviewed the great effect of a side wind 
agamsi a traio--driviirg the flanebes of tlie wheels against tbe rsili ; and 
^oed that tbe length of n train of carriages was much more important than 
ita own weight. The author did not offer any formola that should be appli- 
cable for calculating the resisiance of all railway trains ; but bis ubles gave 
examplea of almost every case that could occur, and thence daU could be 
snpphed for those who wished to carry the investigation farther, and make a 
formula for themselves. He arrived at tbe condusioo thst in practice the 
friction of tbe axle-journals wu not a eonaUnt qaaniity at all speeds, and 
iboQgbt that the number aod diameter of tbe wheels in a train, in proportion 
to the weight, should form elemenU in any general formula. He ^owed by 
experiments tbit the total atmospheric resistance to a train weighing 50 tons 
differed but slightly from thst to a train of 100 tona weight, if the carriages 
were small and the train long in the one ease, and the reverse io the other 
case. 

Tbe general result of tbe diagram of resistance with trains of 100 tons and 
with 50 tons showed that the resistance calculated by the narrow.gaoge for- 
mula with a 50 ton train, at 62J miles per hour, wu 37 Ih. ; with a twin of i 
100loos,byiheaan)eformuU,at6I mile3,Uwas3lJIb. The broad gauge ' 
reaislaoce, with a train weighing 50 tons, at 62| miles per hour, wu under 
23 lb. : and with a train weighing 100 tons, at 6| | miles per hour, wu 221 
lb. We cannot, of course, give fully the results, except in a comprehensive 
form, but such were the general results. 

Tbe author concluded his paper by saying that it appeared to him necea- 
aary, before any general formula for calculating ibe resistances to railway 
traina eonJd be made, that the value uf the following elcmenu, necessary in 
•ocb formula, ahould bo determined by experiments 

1. Tbe axle-journal friction, at different velocities and with different 
weights, per square inch of journaJ sorface. 

2. The resistance to tbe rotaUon of tbe wbeela and axles per pair at dif- 
ferent velocities and with different diameters. 

3. The resistance due to tbe rolling of tbe wheels upon the rails, with dif- 
ferent wei|bta upon them, and wiUi different diameters. 

4. Tbe resistance due to the passage of the train through tho atmosphere, 

at different velocities, with different proportions of weight, and leneth and 
breadth of train. ° 

5. Tbe resistance due to tbe oscillation or unsteady motion of the train 
at various speeds. 

Tbe author considers that all these valoes might be determined, with a 
eoBSiderable d^ree of acqoncy, by careful experiment. 



SOCIETY OK ARTS, LflNDON. 

.4prti la.'— Sir J. llotLaair in tbe Chair. 

Mr. Dioev Wyatt, architect, rend n paper “ On tht Art 4 h. 

tint end Mtdtm.’* 

Tbe paper contneoced with some remarks on the aecesaity of iocreaaiog 
tbe rcnooroca of the dcaignert of metal work, by effecUDg ebaages io iba 
proeeu of manufacture; and by that act, pr^ueiag a novelty whieb 
Bight poNMa all tbe charm of freaboau, without any of that extmva. 



.May, 

gaoco so eoMlaatly iwurtad to in tbe attempt to produce variety. Tbe 
art of enamel preaented thin no much wished for deesderaiam, wbertby 
by imiUling the practice of tbe medieval artists in this matertaj, we 
might cooaiderably enrich our industrial resources, and facilitate axe- 
cation of beautiful works of utilitarian art. 

AAera buty deseriplfon of tbe compositiou of pure enamel, and tbe 
nature of the pigments usually employed to colour it, Mr. Wyatt pro- 
ceeded to eoanerate the six leading vnrieiies which had beau adopted, at 
various periods in the bistory of the art, to unite the vitreont paste with 
its metallic base ; eadeavouring, as far as possible, to describe each geous 
in tbe language of some contemporary nothoriiy. The first, or Byxautiae 
process, which obtained tbrongbout tha Es^m empire, from peobobly 
tbe time of Justioiao, down to about the year 1300, was illustmlod from 
the particnlars forniahed by TbeopbUus, the celebrsted artist monk of Ibe 
lltb or 12lb century; nod its chief peculiarity appeared to have boeo tba 
formation of casements, or cavities, for tbe rooeptioa of tbe enansel, by 
means of gold filigree. 

Tbesccood,or early Limoges style, which was so much practised in 
that city, from probably the 11th ceniury, until the frightful siege mod 
massacre by the Black Prince, was described from a compurisoa of the 
admiraUe notices of Mr. Albert Way with those of MM. Petit, Dusaieox, 
Poitier, aod the Abbd Texier; aud would seen to have aubsUtutad for the 
filigree compartments of the Byaantioe mode, ioeiaioni in tbe thick cop- 
per plate by the graver. 

The third, or early Iialiau mode, practised for probably some 60 years 
before the days of Ugulino Veri, the artist wbo executed tbe celebrated 
shrine io Oevieto Catliedral io tbe year 1166, and carried ou by subseqoeot 
goldsmiths and eoamellers down to the end of tbe 16ik century, was detailed 
from descriplioos given by Vasari aod Beoveonto OlUoi ; about tbe 
middle of that century it nppears to have held a mklwny positioo betwaan 
the ancient champ ler^, or incised, aod the painted enamels eflerwards 
produced, coosisting in engraving silver after tbe manner uf mcdallie relief, 
and then floating it over with variously ooloursd iransparnnt pastes. 

Beoveauio was said to have, if not invented, at least been tba first to 
describe tbe improvetnent tbet took place about the beginning of tbe I6lb 
century, in the art which eoosliUited what Mr. Wyatt called Jeweller’s 
euamel. It consisted in using as a vehicle, with Ibe glass powder employed 
to cover small gold or silver objects in the round, or in the highest relief, 
water io which pips of pears bad been steeped. This held the paste in 
its place until viirifactioa took place, and was yet so delicate a cement, an 
in no degree to interfere with Ibe perfect purity of Ibe euamel. 

The fifth, or “ late Limoges" variety, was described as having spewag 
at ooce, fully armed, from tbe braia of that Jupiter of enamel workeia, 
Leonard Liniousio, uoder the nuspices of Fraocis tba First, aod differ^ 
from its predecessors chiefly io covering tbe entire surface of the metal 
with an opaque paste, and then painting on it with transparent coloors ; 
regaining tbe effect of a translucent grouod by applying silver leaf in par- 
ticular situations, festeoiog it with a glane of colourless enamel, aod then 
tioiiog over it. These peculiarities, as well as tbe pciafnre grtsd/rc, 
and touching with gold, were illustrated from tbe inlpresliog manuscripts 
publisbetl by M. Hsurice Ardent, of Limoges. This style appears to 
have dwindled iuto nooeotily uoder the hands of the Nouailbers, a family 
who lived (they can scarcely be said to have flourished) during tbe latter 
part of tbe 17th century. 

In eonuectioo with the detail of the sixth and last process— tbe Miniaturu 
style— liooourable allusion was made to the labours of Sir Theodore de 
Mayeroe (whose ioleresting maouscript we may shortly hope to see pob- 
lished under the nuspices of Mr. Heindrie) nnd hiscoooeelion with Petitot, 
Ibe principnl and best known of this school of art The improvements 
elfected io this style would seem to have been a great enrichment of tbe 
palette, by tbe addition of new pigments, the power of maliiplyiag the 
number of firings, end grnduatiog tbe succession of tints, tbeir bardoesa, 
aod fusibihly, by tho adriilion of fiuses, Ac. Unhappily, tbe mystery 
maoy selfish artists have thrown over Iheir modes of procedure, readers 
them exceedingly difficult to nnalyse or describe. 

Mr. Wyatt then eoiumencing with Egypt, gave a rapid sketch of tbe 
history of the ert, noting the barberic enamels existent in tbe North, 
probably previous to tbe Norman conquests; touching on the connection 
between tbe Limoges nnd Uyxaotioe schools; and trucing, thoogh necea- 
snrily very briefly, ail the salient points io its existence, both as a mana- 
fseture and at ao art, in our own nod other countries. Ho glnoced al 
what bad been recently done in the afrlMrs of Wagner and Rudolph,al Paris, 
and the exquisite paintings of Measrs. Bone and Essex ; and concluded by 
expressing so earnest hope that the knowledge of art possessed by those 
gentlemen might toon be grafted on the skill of our wrorkmeo. and tbnt 
we msy ere lung adopt, and fully carry out, tbe old practice of the middle 
egps, so ably characterised by tbe Abb4 Texier, io bis eloquent declam- 
tit»o that, ** to those dnyt, Art aod Maonfacturea were blended and iden- 
tified : Art gaining by the affinity great practical facility, sod Maaufne- 
ture much original beauty.'* 



BOH \..v. nave grcsiiy improved their patent 

CBppCT wtr» coni, which Is oom Baade vsUfwsljr lestblc. bd4 1s well tdaptad for vHaOow. 
sssa ttns. boUuwiBM, Ufbtalng coo<ti»riors, pictafe.nni, cleciMmd. bvll.hwsiea. 
ai^ slbsr purpowa fur which hempen rope hu hitherto been used i the tVTsnfisrs 
Maf ihst it is cheaper, much more durahlr, bimI Mic-slstb part the hulk or hc^aa ftp^ 
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COMPOSITION OF COAL GAS. 



EAtr^l$/r9m* Udurt^ Dr. A. W. HoncAnji, dtlittrtd ■! fA/ 

Ctlkft ^ CAraiulry, 

Tkt eo«po»iUoo of grn* orolred ia the dUUltalioo of cool U by ao 
■rut eouteoi ; oo the eootrmry, it vorice to ■ cootiderable etleot, do- 
pradiag prinap^y oo (be B«tur« of tbo eoelt, the preteaee or abteoee of 
Boittore, aod tbe temperatnre at which the disUUalioa takes place. The 
cktef elnDroU which ooatUtote eoal are carboa aad hydrogea, with 
tdtll qaaatitiea of oiirogeo aad oaygeo ; aod, aecordiog to the quality of 
Ike co^, a larger or amaller amooat of earthy natter. Aoother freqoeot 
iBgredieot w aolpbor. This tulpbor occur* alno*t iavariably io conbiaa- 
twa with iroo, in the form of iron pyritei. The quantity in which it exist* 
TthM very considerably ; many kind* of coal cootain *o large an amount 
tUt they become altog^er useleu for tbe purpose of distilling- gas. If 
c«*l b* ignited, and atmospheric air excluded, a portion of ii* eienent* are 
rvolved as gas, and tbe remainder become coke. The gases thus evolved 
ccetaia carboo, hydrogen, aiirogen, oxygen, and sulphur. Nooe, however, 
of these elements, except nitrogen, are fonad in an nnoombined state among 
(he product* of the distillation of coal. 

The following tables diow the different oombieatiocs into which these 
eirweots enter duringdistillatioe. Thsu eonbinatioe* sre very oomerous, 
sod sr* dieided into two groups— via. : substanoes which are solids or 
liqvids at the ordinary temperatures, and compounds which present them* 
wives at the coordoo temperaturs ia the form of gas. 

COAL GA9 NArrHA. 

Acid Portion. 

Myilnte eT phvajrtc. . C 13 .. HS .. 0 3 



BmimI 

Toiool 

C«d»ol 

Hapthallac 

yamaspthnilM 




AnUlne 
PteotiBV 
Lmrollw . . 



.Veairs/ PorfioJi. 

C iJ 
C \4 



C li 
C IS 

Untie Poriinu. 

c 17 
C IS 
C IS 



H A 
H S 
B 13 

n S 

H IS 
U 3 

R 4 



B 7 .. N I 
H 7 .. N 
H S .. N 



NOTE.— Tbe lelteri w pwmst C. csrOea} H, bydrofca] O, aiyfeni K, allrogeo. 
uS w M I the AgorM SMieaaU tSa ennlwv «r •!««• «T irtilch ncA vol-iat U c»». 
IbmS— thM, one atom of aalllM esat^M IS stocM of rartmo, 7 or hySrogoA, ud I oT 
Btrvfca. 

The above series of substances are esch of them highly iolcrestiug to 
tkc vcienliflc chemist, whilst several are likely Io become of high practical 
vblity. These substance*, alosg with others which are little known, 
uwstitate the complex viKid mixtore called *^iar/’ aad it is rather sin* 
(vlv that many of them, io their separate form, are oils, potaessing iho 
■ost delightful odour*. 

The second table exhibits the different eonsiitoenli of tbe gaseous pro* 
dscis of the distillatioo of coal, as follows 



CONtTITl'ENTa OR COAL OA9. 



C II \ 
CnHa/ 
C O 

nsN 



Nuae sT ConstllocaL Rreportloai. 
K|dfDf«a H 

UsbtcarOorvttsdhydracvB C R 3 

OflAaal cas .. 
r*l«uW aydrtKsrbc 



CiMm 

MiJsAWt «f carboa .. 
8•lsA«r*u«<d bydroftn 
Awwoala 
talpbanoM tchl 
Hfitrecnicric arid 
L^asoas vspoar 
Nnrofvu 

Cvboeic scM . . 



H H3 
a O 
H C I 



Spec Cisv. 

o-oeat .. 
e-ksss .. 
O-UL'S 
0-SKT4 ** 
I’SOlCi .. 

SHK.W !! 
0ASS7 .. 
y*SU4 .. 



Oi»7.S !! 
I'ksav .. 



Products of Coabustioo. 
Wsttv. 

I WstsT sad carbonic add. 

Carboak add. 

Carbonk add sad allragao. 
Carbonic add aad aulph. acid. 
Water and aulptaureoaa add. 
^t'atar and eUrofVB. 

^lacorahuaitble fMM. 



Is this tabis, the first is Aydrsgea, one of tbe cooilituents of water. 
From it is obtaiaed a colourleu transparent gas, remarkable for its low 
•peciic gravity, being oae of tbe lightest substances koowo. It burns 
with a pale flame, requiring f a volume of oxygeo, or 8| volumes of ai* 
iMsphcrio air, for its combnstHin. It ia ool, however, tbe luminous prin* 
nple of coni gas. The next, figkf cnrhnrelled Aydrsgea, or aurah g^as. is 
bcoopouod, combining a proporlioo of carbon with two equivalsnls of 
bjdro^a (C H g). This gu, along with esrbooie acid, is produced by 
the pulrefacUon uf vegetable substanoes under water— ^oce its name of 
vwrsApns. It burns with a pale bluish flame, rather more substeotial than 
that of hydrogen — though it is also evident that it could ool be, any more 
thso the other, lbs illuroinatiog priaciple of coal gas. Tbe chief ooasli* 
tnect of coal gas is nUJImnt pu»-a name derived from its property 
vf predoeiog, wbea io euotaci with chloriae at the oommon temperature, a 
peculiar aroautic oil (of which a specimeo was exhibited). It very much 
rrsemble* chloroform, and ao doubt but that it has also the same remark- 
xble properties. It is far richer io carbon tbso marsh gas, the per eentage 
•f the latter being only 7S, while that of the former Is more tbao Hi. 
Oleisot gas boms with a beautifully brilliaat flame, aad coustiiule* the 
true iilumioatiog principle of coal gu. It reqaires for combnstioa to one 
vslomenf okflaat gu, three of oxygeo, or 16 of atmospheric air. .Marsh 
|u is eompoaed of oo* stum of carboo, aod two of hydrogen ; while 
sMaat |u combines tbe two ia equal quantities. There is, therefore, a 



large amoual of caibon io this gaa, which may be proved io a striluoff 
manner, by lighting nn admixtore of one volume of irieflaat gu with two 
of chlorine, which will produee hydrochloric acid, aod deposit all the 
carbon cootained in the gu In a cylinder, ia the form of a dense smoke, 
wbick rsodera tbe gu perfectly opaque. 

VnialiU Aydro*cnrAsas wu the next eeuUtuent, but with respect to 
which, at present, there wu not moeh known. The flnt table contained 
tbe namu of uveral lubstsncu which had been extracted from tbe liquid 
pr^ncts of the dislillsUon of coal, called tar. Tbeu substaneu differed 
much with regard to tbeir phytiral propertiei — some of them boiling only 
at very high icmperatnrev, while other* voUtiUsed at a heat far below that 
of boiling water. It wu evident, then, that tbe gu, generated along with thus 
liquids in the retort, would carry off a oertaiu quntity of these hydro*carbont 
— varytag with tbs distance from tbs works at which the gu wu examiaed. 
Tbs great importance of these bydro*carbons in the luminous effects of ooal 
gu would bcMrae obvious if their composition were considered. Henxot, for 
instsnee, contained not less than 93 per ccoL of carboo, a far greater 
amount than that of even olefiant gu itself. This wu proved by 
flamiog A small qosolity of tbe liquid, so u to allow It an iaiuflSdeni 
quantity of oxygen for complete eombuiion ; sod, in this way, a Urge 
portion of tbe carbon wss sepsrsted. When mixed with a due nmoont 
of oxygen, the combustion of this liquid afforded a splendid light. — 
— [The talented lecturer showed this, by pusiog a enrrent of atmospheric 
air through the lighted beaxol ; and also illustrated tbe peeulisrly rich U* 
luminstiog power of this vapour, by passiDg it through the pale and almost 
Invisible fla^ of hydrogen, wbi^, when thus oombined, gave out a volume 
of light, which gradually and steadily increased in vividoeu, nolil tbe eye 
could 00 longer bur its dazzling brigbtocu.] 

Cnrbnmie nxide wu the next coniUtoeut. Carbon combined with ozygea 
in two proportions, forming two compoond gases ; the one containing tbe 
tmallut proportion of oxygen wu i^ed earioiuc nxide ; aad the other, 
eoolaining the largut proportion, corAoaic acMf. which appeared u the last 
item in the table. Both these gaui were colourleu, but tbeir propertiu ex- 
hibited a striking difference. Csrboaie add wu not inflammable, whilst 
carbonic oxide burnt with s pale blue flame, of little or no luminous power. 
Again, the Isttcr wu qmte insoluble in water, while tbe former disaolved, 
particularly when tbe water contained a little alkali, so rapidly u to form a 
vacuum.— [This wu illustrated by experiment} This s^ubility rendered 
easy tbe removal of urbonic acid from coal gui but no method had bocn. 
discovered of seperiUng carbonic oxide, which burns vrith gu, though it 
adds nothing to its illaminating power. 

Tbe other guei were produced in tbe diitilUtion of eoal pi in very 
small quaatitiu ; be should, therefore, only briefly notice them. There 
were two more compounds of carbons — tbe one with allrogea, and tho 
other with sulphur: tbe former of these were called epmiepevitnd tbe Utter 
tnlftkide cerAoa. Cyauogea wu distinguished by its beautiful violet 
flame — carbonic acid bring produced In its combustion, aod nitropn set 
free. It wu also remarluble for its solubility ia alkalies— cyanide ^ 
potauium being nrodoeed, which, with irooults, yielded Pnisiiaa blue. 
This gu occurred in cost gu in inch small quantities, that its presence 
loigbt. for ■ long time, have remsined unknown, but for tbe very deliesta 
lest chemists possessed for cysoopn, by which the smallest traces could be 
detected. Sulphide of carboo was highly inflammable, burning with a bine 
flame, and producing carbonic and sulphureous acids. Tbuc substaneu had 
been acttully foond in coal gu, though they were by ao means produced 
from every kind of coal. 

A^pAuref /erf Aydropea wu ibe next substance oo the list; it vras, however, 
iaveiiably pnerated, end tbit too frequently in considerable queatitiu. Sol* 
pboreta of iron, or iron pyrites, which were disseminated throngh tbe mase 
of tbe coil, wu the source of this ps; and its quantity, therefore, de* 
pended upon the amount of that mineral in the coal. Solpfauretted bydr^ 
po wu also tbe offensive principle in tbe exhalations from putrefying su^ 
stances containing sulphur. Sulphuretted faydropn wu a eoloorless gaa, 
burning with a pale blue flame ; it had not only a most offensive odour, but 
produced a most deleterious effect upon hcsltb, even wheo mixed with a 
large proportion of atmospheric air. lie liad freqoeatly witnessed, ia the 
laboratory, fainting produced by tbs inipiration of this gu incautiously. 
Professor Faraday iisd proved, that a dog would die in an atmosphere of which 
1.800th only wu this gav ; and that a bird muld not exist if tbs gu formed 
only l*I.>0flth of Us breathing oiediom. FortuoaUly, this gu wu con- 
verted, by coubuslioo, into sulphureous acid, which wu very much leu 
dangerons and offensive. It was neceuary, however, io making eotl gu. 
to oblilerate every irece of sulphuretted hydrogen, for the aulphureoui acid 
it produced, ali^ugb far less injorioas, indepadeatJy of its effect opoo 
health, attacked very readily every metalUe surface. Besidu, tbe small 
quantity of sulphuretted hydrogen which would etenpt onbunil between tha 
turning of the cock and the igrition of the gu at the baraer, tad by leal^ 
■p, wss sufficient to destroy Teed, paloled, or silvered articlee, in a raj 
short time. The presence of sulphuretted bydro^ might euily be 
tected in gas, by submitting a piece of paper, moUteaed with the solntion 
of acetate of lead, to tbe gu uninflsmed. 

.lannoaic wu another product, largely foond in tbe diatilUUon of eoel 
gas, into which nearly all tbe aiirogen eontaieed In ooal wu eonverted. 
Ammonia wu a colourless gu, which, of itulf, wu very difficult to inflame, 
though, when mixed with other eorabosUble gsaes, H wu calirriy consum- 
able. RespeetiBg tbe pfodacti of the eomhostioa of emmoaia, accurato 
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eiperimenU were itill « Anting. Accordiiif to til known aotlofiet, tkey 
were cerUinlf water and nitrofen. .Maof worka had itate<l that nitric acid 
wai alio produced ; but he could find no actual grooudi for ihU ; and he 
beliered, like raanj other luch ■tatCTnenti, it had been copied from work to 
workf and repeated uolil it bad became receired a« a wrlWatabliahed fact, 
without the slightest claim to such a consideration, lo alt his experiments, he 
bad oerer been able to find the smallest trace of nitric acid. AomoDiaeal 
gas was very soluble in water, more so still in acids. The great aridity 
with which it was tbns absorb^} rendered ita separation from coal gas rery 
easy. 

S^krnmmt eenf was the product of the combustion of snlphnr in the 
coal ; and hydrockhrie acid from the decomposition of some chlorides, 
when they were present in the coal, ./ytteana r^pottr was the result of 
noiitnre in the coal. The nitrvgtn in coal gas was the residue of the at> 
mospherie air contained in the retort— the oxygen of which wu expended 
in eenrerting a portion of the carbon and sulphur of the coal into carbonic 
oxide, carbonic acid, and sulphureous arid. Nitrogen was a colourless, 
tmnaparent, and incombustible gas, nhicb, being soluble neither in acids nor 
water, could not be separated from the coal gas. rorimiic arid had been 
considered with earbo^e oxide, and that completed the whole of the con* 
etitoente of coal gu. 

The iUmmmethff prindplei of coal gas were olefiant gas and the vapours 
of Tolaiile b 7 dro*carbons : there were alio three other gases burning in the 
eoal*gu tame — Damely, hydrogen gas, carhuretted hydrogen or manh gu, 
and carbonic oxide, faeiides tbeae, the gu which we actually born might 
contain traces of sniphnret of carbon and nitrogen— all the rest bsTiog 
been, or ought to have been, perfectly Mparated >n the ditferent processes 
of puriftcatioa which the gu had to undergo. During the progress of the 
Ibregoiog short ducriptioo, the audience had already become acquainted 
with the manner in which thene constituents singly burnt, but they would 
beat obtain a correct idea of tho contribution afforded by each, and the illu- 
minating power of coal gas, if they were all lighted at once.— [Dr. Hofmann 
then lighted the burners attach^ to the vessels cuntiiuing the separate 
constitueuts, so u to afford a view, et the same moment, of all the various 
flames.] 

By the procue of purification which coal gaa underwent before it wis fit 
Ibr oae, the cyanogen oompoonds, the sulphuretted hydrogen, the ammonia, 
the Bulphurtous acid, and the hydro*chlo(ic and ewbouie acids, were sepa- 
rated ; and he proceeded to illustrate this process by passing coal gu. con- 
taining several of the above guea, through Itme water mixed with a little 
potash : after which the liquid, which before wu tolerably clear, became 
quite turgid, and the gu no longer conulned the deleterious constituents. 

The lecturer then proceeded to devote a few moments to describing the 
manner in which the distillation was effected on a large scale. In the 
infancy of the manufacture, the coals were distilled in iron pots, but now 
iron vessels of a cylindrical form were used. These were placed horizontally 
in a fhrnace— one fire heating five of these retorts. The shape of the cy- 
linders wu not unimportant; and, after various changes, ear-shaped cylin- I 
dera were now generally preferred — its heating surface being greater than | 
that of. asy other. The front of the retort, or mouth piece, as it wu tech* ; 
nically called, wu fixed by screws — iron cement being pla^d between the ' 
flanges to render it air-tight.— [These arrangements, u well u that by i 
which the lid wu fixed, were illustrated by drawinp and a model.] The 
Ed being fixed, the gu passed through a system of pipes into what was 
called tlie hydraulic main — a long, wide, horizoutal pipe, half filled with 
wate^ Each retort wu thus perfectly isolated, and the end of the pii>e 
being kept immersed in the water in the hydraulic main, any one of them 
might be opeaed, in order to charge it afresh, without fear of the gu al- 
ready generated rushing back through ine opening. The temperature of the 
hydraulie main being comparatively low, a large quantity of tar and ammo- 
atecal water wn collected in this tube, which flowed into ciiterni erected 
for tbe purpose. From the hydraulic main the gas passed into a system of 
refrigerating pipes— the temperature of which was kept tow by a constant 
esrreni of water, whereby another quantity of tar and ammoniac wu sepa- 
nted. The gu entered next into the purifien. respecting which he could 
not now enter into tbe various ingenious contrivaDces proposed by various 
dever gu engtneera and chemists. It would, perhaps, sufBce, if he staled 
merely, (hat now tbe gu was forced through hydrate of lime, merely 
moiatcued with water. 

lo conclusion, he begged to offer some general remarks upon the combos- 
Hon of coal gu. In enumerating tbe contiiluenis of coal gu, he bad 
Rioted ont those compounds which must be considered u impurities, and 
which must be separated before comhuition took place; hut, at the same 
time, there were others, contributing little or nothing to the illuminating 
power of tbe gas, which, when once formed, could not be separated from 
the gu. These were hydrogen, marsh gas, and carbonie oxide. Were 
these, then, to be considered also u impurities? If the gas were used for 
flloniiBating purposes, to a oertaiu estcnl at leut. they must he considered 
M impurities, bmuse they were burnt, and in their combustion, a large 
ameuet of heat wu evolved ; the products of their combustion impaired 
tbe salubrity of the almoiphere in which such a light was burning, and no 
actual benefit or increase to the illuminating power was derived from them. 
If, then, there were no means of separating these stihstanees when once 
farmed, an effort should be made to prevent their formation. With regard 
to carbonic oxide, H would be difficult to find a inetbod which secured ni 
against ita foraaliou— tbe entrance of tbe retort, when being charged, being 



in eommnuiention with the atmosphere. It was, however, in tbe power of 
the gas manufacturer to dimioish the amount of casburetted hydrogon, and 
especially cf hydrogen. If the temperature of tbe retort were too btgb, a 
large quantity of the olefiant gu contained in the coal would he cenvcrtiHi 
into marsh gas, or even into hydrogen. That this was often actually the 
ease, appeared in a most striking manner, from the following analysis, made 
long ago, by Dr. Henry, of coal gas made from Wigan coal 
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It would be saeo by this table, that it was of tbe greatest Imponaoce thai 
the heat ia tbe manufacture of gas should not be carried to too great au 
exteut. lo tbe first hour, 12 parts of oleflant gss, and 72 of cnarsh su. 
were evolved — while only eight of hydrogen were generated. At tbe end of 
10 hours, not a vestige of olefiant gai was traceable ; while the hydrogen 
amounted to 60— evidently the consequence of tbe olefiant gas being da* 
composed by the excess of beat. It ImmI been found that, if pure olefiant 
gu were paaud through a particular temperatnre it became changed into 
light carhuretted hydrogen and carbon. The ratio of this decoopoaiitoa 
wu U follows 



C2 H2 •€ 112-^C.C H2 « U2-I-C 

So that it would be seen, that by ajudirious afrangeraeM of tlie beat of the 
retorts, tbe production of hydrogen and light carhuretted hydrogen, which 
increased the bulk without increulng the illuminating power, might be kept 
within certain Umita. A very small quantity of these substances miglt be 
present in coal gu without injurions effects, u they then served for Uie sus- 
pension of the vapourv of tbe oily hydro.carbona- A mixture, indeed, of 
theie vapours with carhuretted hydrogen, in due proportioas, might be con- 
sidered u an equivalent to olefiant gu. Benzol, for instanee, contained 
92 per cent, of carbon ; while olefiant gas itself contained only Sfi per cent, 
■nd carhuretted hydrogen only 7fi per cent.; and, therefore, by an admtiture 
of tbe latter with benzol, the illuminaling power of olefiant gu might be 
obtained. Here, again, be would mention tbe beautifnl process proposed by 
Mr. Low. for increuing the illuminating power of coal gas, u ba^ upon 
the most scientific principles. If be wanted to ezpress its nalnre in a un- 
tence, be should uy it wu a process for converting a mixture of hydrogen 
and light carhuretted hydrogen, by pwsing It through naptha, Into olefiant 
gai. 

This naturally led to the question — Why did hydrogen poisesi no iHumi- 
nsUng power at all? and why wu the iltaminaling power of marsh gu so 
fsr short of (he beiuiiful light produced by a jet of olefiaat gas ?— and, 
briefly, in wbat consisted tbe illuminatiag power of ulefiant gas? Tbe il- 
luminating power of gu depended upon a portion of U being separated ia 
the solid form, which, being deposited at a certain distance between tbe 
orifice of the burner and tbe rim of tbe fiame, entered into a state of igni- 
tion, from wliich the light emanated. Now, the composition of coal gu 
was such, that if it were allowed to issue from a convenient burner, a com- 
plete comhuition of the hydrogen was obtained, but only a partial one of 
the carbon. Another portion «u leparaled — that which entered into a 
state of ignition l>cing beated to a white beat before it reached at aufRcient 
temperature for its eombastion. 

la the flame of coal gas, three different parts, or cooes, might be distia- 
guiihed. Immediately over the burner, it was principally bydrogao which 
was burnt, along with a little carbon, whilst the main portion of the carbon 
being thus set free, was ignited in tho second cone, and consumed with tlie 
rest of the hydrngeri in the outer fiarac. Uy a simple arrangemaat, tbe illu- 
minating power of the coal gu might be destroyed altogether — namely, by 
mixing it, previous to combuilion, with a sufficient amount of air to product; 
a complete corohustion. Tite illuminating power of coal gas— and, in fart, 
of any flame— depeoded entirely upon the deposition of a fixed body to the 
dame. It wu by no means necessary that this body should be enrbon. It 
might be anything else— such u lime, iron, &e. — [The talented lecturer 
then rendered the flame of hydrogen luminoua, by passing through it a 
chloro-chromic arid ; and this iolerestiog lecture was concluded by several 
clever experimenta, illustrative of the various subjects it embraced.]— 
Afiaiis^ Journal. 



STEAM WORKING EXPANSIVELY. 

On the In/lwittet f/ Rapid Afotirm of the PUton upon the o/' 

.SVmvn m Fnmun trorkin^ F.TpanMtiTlp : sri/A Erprriment* upon the 
fuhjert. By M. Pai.tuink]»i. — {Trarif<late<l for thf Jou mat of the 
Franklin InrtittUf.) 

The rvweurclien and uumcruus experimentK which 1 have made 
upon the application of motive power to mai^biiiea, and particularly 
my experiments upon the effect of xpringvi. have convinced me that 
in the expansion of steam there is a low* of now cr : a lows whiHi 
ahouM have a certain relation to the number of superimposed strata 
of steam which occupy the cylinder, from itn bottom to the pteton. 
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TbMe strata, moTiii^ with the piston, shoulti naturally develops 
themselves, in order to folliiw and push it; and it ia in this de* 
relupment of strata, one after the other, that the steam must em- 
ph>v a portion of its force, a portion which is certiunly lost to the 
«iiir»e. The ^catcr the number of strata, the more rapid is their 
dft olopmeiit ; and the more power that is thus absorbed, the less 
will there remain for useful edeet. 

Supjwse the steam introduced into a cylinder to be intercented 
at the moment alien the piston has reache<i a fourth or a tiiird 
part of its stroke, to jnve place to the expansion : from this mo- 
Qient we may imaitine the nuid mass divided into a determinate 
aumber of successive parallel strata, mid beitinnin>ir to devclope 
and expand themselves to drive the piston and follow it. It wiU 
then be apparent that (he stratum nearest the piston will, without 
doubt, be able (o exert upon it all its elTurt. and all the rapiditr of 
which it U capable ; hut it will be also nppiirent that the tuie whii h 
follows cannot do us much, because the preceding stratum ron- 
ftraiiis it. by pushim; it harkwanht at the same time that it forces 
the piston forwards. By its ruiiditioii as an elastic fluid, steam 
should naturallyexpand ever)- way,and maititaiu at the same time, 
as is admitted, a uniform density throughout its volume— conse- 
quently, the stratum mhich drives the j»i«ton on one side, repels, 
on the other, at the same time, the stratum which follows it, 
althou|fh alluwiiiK itself to be penetrated by it ; the latter repels 
Um one which follows it, and so on to the last, which is at the wt- 
tom of the cylinder. 

There must, therefore, be a collision l>e(ween one stratum and 
another, on account of the difference in their velocities, and of the 
aecewaary cunipcuetralitm of one stratum into another, in order 
that the uniformity of density nu^ be maintained. This collision 
must evidently produce n loss of power— a loss which should be 
pn>|>ortioiial to the difference^ of the veliieitie*, and which will be 
the mure considerable according as the number of aurcewiive strata 
» increased, and as the expansion takes place more quickly. 

It is from these considiTati«ms. confirmed by the results of ex- 
periments upon the effect of helical sprinRs. that T am persuaded 
that a ^ven quantity of steam, working by expanaion, w ill produce 
more disposable ami useful effect acting upon a piston of a large 
lurfare and short stroke, than upon a piston of smaller surfaceniid 
with a stroke proportiunably longer, all other circuniKtaiices being 
equal. Desirous of detemiiniug the truth of this opinion by rigo- 
rous experiment, 1 caused two Bteam-eugioee to be constructe<l 
aiider conditions strictly equal, and calculated to produce the same 
dvnamic effect, according to admitted principles. Hut in one of 
t^em, the relation of the surface of the jpiston to the length of the 
ftroke was in an inverse ratio to that oi the other : that is, if one 
•f the pistons had a surface of and a strohe of the other had 
« surface of Ho and a stroke of b ; so tliat the volume produced by 
the movement of one piston is precisely equal to that of the other. 
There is, therefore, exactly the same quantity of steam entering 
sad leaving the two cylinders at each stroke of the piston, and, 
rousequentlv, when the number of strokes is the aame, in a given 
UiDe, in eaeli of the two engine*, it ought to be certain that there 
is the same volume of steam, in the same physical and mechanical 
Moditiuna, used by each cylinder. These experimeul<«, of which a 
table la given, were made with all powuble precaution, in order that 
all the conditions of the apparatus should M identic-ally the same ; 
they were repeated several times, on different da)*s, and in the 
presence of several competent persons. 

The following table ohowa the mean of the resulta obtained in 
wveral aeries of experiments, the apparatus being always kept 
taUer the came conditions 
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The nuroliers in thia table will show, at a glance, the difference 
of effect l>etween the two enginea. Although e\ery precaution was 
taken to avoid error in the memiuremenU and observations, and 
though the mimbens in the table only show the mean result of 
Mveral series of experiments. I do not assert that the ratios there 
given are strictly those which should result from the physical lair 
«»f this phenoiiienoii. New experimenta, with engines of greater 
power, and an exact calculation with reprd to the rewulU obtained, 
can alone t^tiiblish, with the neruraep desirable, all theae relation*. 
1 believe, however, that the reasoning upon which my opinion ig 
foundo^ and the results of the experimenta which goto confirm it, 
authorise me to make the following conclusions:— 

1. That the velocity of the piston haa a much more remarkably 
influence upon the useful effect of steam than haa been heretofore 
sup|H>sed. 

‘i. That this inliuence is very p*eatly increased, and according- 
to a certain ratiti, on account of the amount of expansion which is 
allowed to the steam ; the greater being (he expansion, the greater 
is the difference of effect. 

3. That in order to obtain from steam the greatest amonnt of 
useful effect, it is necessary to use cylinders as wide and short a« 
may be practically convenient, and that the piaton should move ai 
a very low velocity. 

It is certainly not unknown tliat the effect of steam haa a rela* 
tion to the velocity of the piston ; but it haa not yet, so far as 1 
know, l»een recognised that the velocity of the piaUm has a partU 
cular and cotisiderahle influence upon the effect of the expanaien ; 
and I believe myself to be the first who haa directed attention to 
this subject, and who has «ouglit to demonstrate the truth by ex* 
periment. The numbers in the table show, in effect, very con- 
siderable differences, although the velocities of the two pistuna 
appear oiil)* in the ratio of 1 to 4. The experiments mentioned 
have maiiile^ted two other phenomena whicn have attracted my 
attentioa, and which 1 recommeud to the notice of scientific per- 
*u>ns : the first is, that in the engines which 1 used, and when Aey 
were worked by expansion, the pistons were compelled, in some of 
tlie experiments to complete their atruke while having against 
them (on account of atmospheric preasure) a resistance atruxxger 
than the force by which they were impelled. The other phenome- 
non is relative to the work done hy the two engines. In most of 
the ex)>eriments made, the usetul effect, as measured by the breal^ 
waa always and even considerably, more than the tkeoretiral effect 
of the motive power. Does this difference of effect depend u|Min 
the partial vacuum created in the escape-pipe on account of tha 
rapid passage of the «team, so that the presenre upon the pistOB 
has a relatively greater force ? May this rarefaction in the escape- 
pipe also account fur the continuance in the stroke of the pistona, 
although they may hare been placed in equilibrium hy atmospheric 
pressure before making a half, or two-thirds, of their stroke f 

All these questions, the im]Kirtance of which will be readily per* 
ceived hy men of science, have need of study and elucidation, by 
experimeuu, perhaps of a different kind. On my own part, I ^aO 
do all that I can ; but I call for the aid of learned persons who an 
conversant with such matters. 



ROYAL POLYTECHNIC INSTITUTION. 

This lostitutioo was re-opened at Easter, although Ibe additional 
boildiQgs are oot quite compleud. When this is done, there will b* greatly- 
iaerraa^ accoamodatioo, for the whole bnildiog will be doubled ia ain^ 
The grand thealro will be oae of the largest of the claM lo Loodoo, aod 
capable of holdiog fifteeo buodred persooi. The screen ie Ukewiee of 
colossal siaa, so that a vast picture cao now bo showa oa it, with all the 
resQorces of powerful instruneota. Thus the lostitotioo is in poeseeoion 
of a dioromic exhibilioo of moeb greater power, aad poteeaalag anch 
Bare variety than aay ia Loodoo. In the uluslratloo of microecopie 
objects, the great screen b likewiso a valuable accessary, and ita reaolla 
present a strikiog cootraM to what used to be a state of microscopio lllaa- 
Cration, but a few years back. The old great theatre bae beea very aoeh 
iaproved, and b now reserved for chemical lecturee, the small cb amioal 
theatre at the other cod of the lostitotioo being devoted to pnrposee of 
exhibilioo. Tbe grand theatre b acceeaible Iroa three floors of the ceotrml 
hail, so that it can aooo be filled and cleared, which b a great oonveniaMn 
to visitors. Over tbe eereeo room b a kiad of baaaar of objects of eraa- 
aeoiai art, consbtiag of porcclaio and glass works, of great merit, from 
the establiahmeata of Aldermaa Copela^ and others. They show, even 
more eflectively thaa the esbiblUoa at the Society of Arte, the arent pro- 
gress of these inportaat arts lo Eoglaad. Whea the froat of the Royal 
Pelytechab taetiluUoo ia Regeat-street b flaJahed, it will make one of the 
finest buildings in the streot, a^ a very great oraamrat to it. The iUara>- 




THE CIVIL KNGINEER AND ARCHITBfrTS JOURNAU 



l«o 



LV 



ttoDt bftve. itii o»d«nilPod, b«M iud« chiedjr tbfogj()i the esertwee of 
Mr. Nun^t cboimui of the loelitatioB, who hM erkleolly tpored oo 

K iot or tfXpeaoe, eod hu eocceedod io siTieg to the netropolie on eeUb* 
bmeot of o very bi(h elaee, e^iootly oeefal oad orM»eotoI. The worhe 
ve »uch a» to do |reol credit to the tkiU and taste of Mr, Tboouoa, the 
arcbitecL 



NOTK8 OF THK MONTH. 

Tht Ari-VMm^lht report shows tbst there bn licen a &UiDg>off' this 
year of £5,000 in the ineotoe. ThU may be pi^y attributed to the bad. 
sees and pertly to the threatened goTernment interference, but mainly to 
the reaction ooasecioeDt on aiinanagement and want of taste. The en. 
frarings haee oaosed disappointment to the subscribers, and brought shame 
tipoa the committee. Their commercial value bu long since been settled, 
tbe print with frame and glass being sold si the picture-dealers for seven 
tbilUngs and liipenee. The engravingi have not illustrated any inbject of 
lafitinntn latirestT and bavn wanted the character of high works ti art ; 
tbetr ulosost merit being that of aiddling wall-bangings. Upon such taste, 
thoaunds of pounds have been spent most wulefnily, for any jobbing 
engraver ooold have turned ont the whole lot of engravings at a much less 
price. In eiample and in prnctioe, tbe administration of the Art-Union is 
equally bad, and b very onfavoorable to the true interests of ert. Tbe pUa 
of prise casts it most illiberal, for it is little better than deaecraiioa to break 
op i mould for the pnrpose of preventing more impressions from being 
lakeo. We most adeut that there it no hope of the Society being more 
ttgefcl, even if tbe control of the prize-meoey shoold be lakeo from the 
prlxe-bolders, and given to tbe council, — for the latter have shown their 
Inoompeteoey in everything they have undertaken, like most self-elected 
bo^ct, 

^qper-AaNfiape prvperrd hf metm qf ATi/re/e 5<7rer emf other Solta,— 
M. Larocque presented a paper to tbe Aeodewae det Scimcet, Paris, eiplaia. 
iag a new process for colouring and designing paper-hangings. He observes, 
that nearly all the salts are volatilised under tbe influence of vapour from 
water or saline solutions, and that the nitrate of silver, among other salts, 
on account of its euy reduction, would furnish a great variety of shades of 
colour; and by means of reserves nude in the paper, any designs In white 
night be obtained. The following is tbe process employed Take of 
pure nitric add, sp. gr. 1-50. two parts; and distilled water, one part. Place 
the mixture In a poreclaia capsule and beat it, threw in about two ounces of 
aUTCr, and coutinus to apply beat until the action uf the acid on tbe metal 
hie etased \ with this quantity of silver 700 or 600 sheets of paper may be 
coloured. In tbb openbion but a very small loss of silver will be found, for 
tbe rcsidae can be formed into nitrate of silver and sold ; or. if calcined at 
a ltd beak in a crucible with carbonete of soda, tbe metallic silver may be 
•btalacd and employ^ for a new operation. In order to obtain good 
daslgua, it ia necessary to operate in a place well lighted and out of currents 
of air. 

Qmrrymg ifacAin#. — ** We took occasion fsays the Snecattte Ckrmide), 
»4rm weeks afo, Io oellce a new etooe-driltlnt •oarhloe, and tSat It weuM »n4>rtly be 
t ra ssd opea soo»t of (he quarriae In ibv a«labbo«rHo^ oT Nrwraatk. We raa now 
acato tbe reculi of a Wtal wadt upon die qaarry of Mr. It. Celt, near GalMbrad. Tbe 
nwcbtac wee put la notion by foor aen. and worked for an hoor and a half, when thef 
attatiwd a drpth of 8 reet, at 4 Inches gsucc. Tbe hole waa then cha'srd with IV lb. of 
powder, aatd tbe dlecbsrfe utednead the rcaoral of S,400 robtc frrt uf rack. We ua. 
ds rwa wil tbai It Is Ukely to m rery greotly patronised by quarry owners, fron tbe ra- 
pkUty with wbuh ll does Us work.*' 

CheouHry iff /be Sea. — A lecture was delivered on this subject at tbe 
Royai Inatlluttoo, by Dr. Thomaa WUIIama. of Swaoaes. In coasieniino. tbe lectorer 
deoHiciatrated, by aenna of an apparalua contrived for tive purpoee, the effreta of nrts- 
saru en Uabea at dodnlte depths Iwnealh tbe surface of the sra. Havlnf atvown that a 
gold lUh, when llie water In which ll was placed waa sub^rctrd to a prevsure of four at- 
Boopberea, became paralysed. Dr. Wllllaaa slated the fnlhmlng ronciwalona aa deduced 
ftoa bla owB •apsrlments i. That round flahee, baring an air bladder, caerxH, witbout 
Inlory, be eirnnH to n pressure af ssorv Iban three atmoephprvs.'— Z. That Ibeuaeof 
tbe air btadoer la not so tnurb to rcgulats the ■perlde grsvhy or the anImaU as to rsaUt 
the varying forca of tlM Hold column, and thus to protect the viscera and abdominal 
Mood-vtotela acilnst escem of pretanre.— 3. iTbougfa In this case the reaulta are leas 
•trlklng) Cat fisb eabibSt a ilmlteJ capacity only for euatalnlnt p r r a awre. From tbeae ob* 
norvatJocia, Dr W'UUama laferrcd that the corHlitlon of prvosurs reftnlated the disttlbaikio 
of ftehes la depth. Kvferrlog to tbe rzprrlinrntal rvararcbes ol Prof. S!. Forbrs, be ri> 
prtaai.ll hla conrlctlon that prtasitre would be found tbe most Important vlmvnt h> the 
prebtam of aubcasrlM orgaak life. Oe observed that IheloweraolmalterlwredatoleraAce 
of preaeurt pccuHar to each apeclea, and drierinlnlng lla tone of depth. The Um of 
oca^c Icmpcratnre were neat eapUloed. It was nperlmentaliy demnnstrstnl. that tbe 
ospansinn of nta.wat4T Is considerably frealrr than that of pnre water, ooder rqual Incre. 
■lenta of bMU It was, bowever, establlatied by lbs aerometer, Choi dcualty did net 
diminish la einct profMttUoci sritta tbo Increase uf volente. It waa argued, ilist ible e&- 

E rlment went to accouai for the eapanslon of crystals by heat, ae auUrrtl hr lllurhcr- 
b ) and that It also prured ittat In th« caes of two alrata of water of illtiimllar ten. 
peralare orertying each other In tba oevan, the tendency to Intermlature br rertiral 
■MlaetUar nttnctloo waa meatcr than tnwld ba the csm If the eea cooaHicd of dtatllled 
wnsar. It waa cooteBdeo that it wne In accordance with the prloctplca developed la thia 
aspertmeot, that the warm water occupying Uie grtalcsl depth# In the sea (aa diacovered 
bv tllr Janias Saaa) roae to ttw vurfbee and Mcsped under tbe form of vapour, which by 
dlAialng warmth tiuougb tba ataoapber* miUgated the rigour of polar cold. Referring 
4o the atratnai of araler of nniferm warmth, observed by Ulr J. Rooa, tbe tecisrvr eutso 
Slut bo bad aacstlnlnsd, by cipertaBent, that water acquire# a considerable Increaae of 
leoperatur* under grent ptirsaurt, and that ha Ibnught that the lemperaturs of the deep 
neaenuM aoly kt miUelbetortly arcoonted for by tba rondonaaUon of bulk wkich the “ air 
of wntar*' wldmenL Tbe 1 nervine of lampcninrc arssured downwarde from tbe 
atraMws of nnllbra wnrmtb to th« tea bottom waa noticed ai prerlng that the latent 
beat nf tbe disnolvad ak waa rmdciW aenaibte as tbe pteoeurv— that la. an tba depth In. 
creiaod. Or. WUtlama conclodcd by refrrrlog to the maximum deaally of wular. tbs lows 
■owfitog tba MtaRnn of nir In wawv, and by enptalMag tbs Inflnance of tbone com- 
alMnnn nn tbn exlslonce and dlatrlbutlon of pteaia and nnlnnla In tbe aea. 



The Timher Dutieo.— The IbllowlBg aew ukI reduced pricM oa tii 

aod wood good# came Into operatloB no the Slh of April :~Tlmbcrer wood, net M«nt 
batlena. boardt, aUvsa, bajidnplkea. oars. Uthwood. or other timber or wood, mwn, 
or otherwise dreeeed, except hewn, and not bring timber elbeiviM ekwfed whb 
tbe loed, lha. { dealt, bsttcoa, boarde. or other timber or wood, am or spRl, m 
otberwine cbaiigod wlQi duty, tbolood It. It.— or, la Um of tbe daUee Inponco upon 
by the load, acmrdlng to tbe cuMc ceolmta, tbe Importer may lure tbo eptioo 
lime of pnealng tbe Brat entry of entering botteoe, batlea-ooda, daaU, dcnl.end 
planka. by tale, If of and from forrign eountrios, according to tbrir dISrrant 
and rates of daly. In wbkb a coaetdrraMc reduction la made, varying Dam ona-fo« 
a molely of the ratee of duty hitherto levied thereon i atavea, tbe load of 90 cub 
lAe. t firewood, tbe fiethom of 2)d cobk /eel, Ca. i handepiket, not firwiUng 7 
length, the 130. lSa.( excaodlag? feet in length, tba 134, U. 4».; Irniiri, nndard 
square, tbe 130, do. > S locbee sad under 6 Inchea nquare, the 130, U. 4e. j latbwo 
fathom of 310 cubk feet, U. 4e. i oars, tbe 130. 4/. 10a. t epors or pOlea.aodcr X3 
leorib, and under 4 inchim In diameter, tbe 130, 13a. ; tS fret In length upwni 
un&r 4 Inrbee In diameter, tbe 130, l/. 4e.^ epars of all lengtha, 4. aod under I 
la diameter, the 130. 31. Ha. » spokes for wfamla, not eacvedlng 3 fart la Icoftb, tfe 
II. 4a. I excmdlag 3 fret ia length, tba 1,000, 3/. Ha.| timber, planed, or of 
d re seed or prepared tbr use, aod not particniarty enumerated nor otaerirlac chars 
duly, the cubic foot, 44- ; and further for every lOOf. value, IW. 



IsXST OF NEW FATENT8. 

ORAITTBO IK BKOLAKD FROM MaRCH 27, TO AfRIL 20, 19 

Sis h/omthe tUhneed /br Jbtrolme*/, unleee cthermu eoj 

Reo)aa»lB Orey Babingtou, of George-atreet, Ranomr-eqaare, bflddli 
John Hpurgla, of GuUdford-atrvet. Mlddleoex, M.D., foe *' Improvcmcnto In ll 
fbeture of aMUllIc pon*.”— ilealed March 37. 

John Coaten, of Seedley, Lancaebire. raUco printer, for "certain Improve 
moebioery oe appaiatua for printing caUcooa and olbev aorfbrea.**— April 3. 

Michael Jooepb John Donlan, of Abbot'# Bromley Bouse. Staibrdakire, 

" Improved campounda or mistarcs to bo uaod for InbrlMlinc out^aery.** — Af 

Jansee Ptlbrow, of Toltenbam, Mlddleoex. engineer, for “ctrtain Improvg 
propelling u|mu railway# and cbobU. aod in tbe apparaltia or machinery by « 
same Is (e be accompUshnl.*'— April 4. 

Thomas John Knowlye, of Hetbam Tower, near Imamahlre, and WlUlaan 
Shlrlev, Uante, for ** Improwmeau In generating. Indicating, and applyii^ 

April 0 . 

Joseph Foot, of SydlaJ-aquare, Mlddleoex, for *' ImprovemenU In the maoul 
•levee-"— April H. 

Eugene Abloo, of Paaloo-alrcct, Baymnrket, for *' ImprovemenU In Incni 
draft In rhlmnlca of locomotive and other enflnee.’'— April 8. 

Tbomae OIU and John E^eurobc GUI, of Plymoulb, aanu/irturses, for '* I 
menu In ibe maaufactura of maourea.*’— April H. 

Tbomne PotU, of Birmingham, bma tube manafarturvr, for " Improvemenl 
manufbrtnrc of tubular fluaa of locomotive aod other eunm boilers."— April It. 

Tbomaa Spencer, of Preecot, Lnncnahlre, for " certain ImmvsmrnU in maOl 
•ppnmtua tor manufacturing pipes and tubes from clay or other plaalie aatertali 
porU of which ImprovemenU are applU-able U the manufacture of hollow eortki 
—April 10. 

Jamee Derhnm, of Bradford, Tovkshlrv, maangvr. for " certain Iranrwrevaenlj 
rblnery for carding, coaiWng , preparing, and ^neiag coUon, wool, afpuca, 

•Ilk, and olbcr fikrcnu matcrlaw."— April 10. 

John Erroyd, of Rochdale, Laacaablre, mnchlna maker, and John Eccles, of I 
place, mechanic, for " corUlo ImprowokeaU In ealveo or plage tor tbe peeaagu el 
April 10. 

Jamee Petrie, of Hoebdale, Lancaebire, cngiMer, for "certain ImprovemenU I 
raglncs.''— April U'- 

John Longwertb, of Newlon Rentb, Lancashire, for " certain ImprovemenU ia 
for power loome."— April 10. 

James Msncock, of Liverpool, genUeanB, tor " ImprovomenU la prereaUeg i 
Uagulebiog Are In vessels, wnrcbouaca, nod otber buiklings, parU of which Imprai 
are spptlcabls to ventlUllou."— April 13. 

John Mnetere, of Lrireeter, genUeman, for " Improvements In drees faetenfngn 
aUnrhlng lbs same i and io articles mads, wholly or in part, of certain ficxibU hi 
Of fabrics."— April 13. 

Bsnry Rreaoti Renaon, of Hampiicnd, Middlesex, Mutlemon, far "certain U 
enrnts In railway csrtiagea and wagons, and In veasris oc capacity, employed In thw 
and iooveyaace of eaploelve subsunceo,"— April IA. 

Thomas Konyth, of New North-road, Mlddlsecx, engineer, for " ImprovemeiUn 
nsanutoctufe of rslltrsy whoela." — April Ifi. 

Charles Green nnd James Newmao, manufacturers, of Blrmingbaa, for *'!■ 
roesta In tbe manufarturv of a part or paria of railway wheela."— April 15. 

Richard Madlno, of Havcrstock-bill, Hampvtead-road. Mltklleees, civil ertgined 
John Coop* Handau, ef 14, LIncoln'a lan-fislda. Middlearz, civil cngloeer, tor 
provementa la the maoufarturc of wheela tor rsUways."— April 19. 

Sriah Hllsr, of New York, In tbs United SUtes of America, for Improvemcuttl 
manutorturr of stair roda."— April 15. 

David Davies, of Wlgm«re.a(rvet, Caveodfsh.equsre, cnacbmaker, foe "cvruk 
prjvsmenU In the construction of the heads of opeu and does carrlagce.*'— April I 

Charles Allwood, of Wolrioitham. Durham, F.aQ..fora "certain Improvtmeatd 
pruvemeota ia tbs manufacture of iron." — April Is. 

John Britten, of Birmingham, maehlalst, tor "ewrtaia ImprnwmenU I 
lighting, ventilating, and ckwing and screwlog the duots ofapartascnui 
and ventilatlug rarriagea, par^s of which ImprovemenU are applicable t 
penes."— AprU }0. 

Matthew Ci>chrtn, ef Hlgh airevt, Palaley, Benfrewahire. tor " certain Imprevcmfi 
In the producllua of colour^ paltema or d^gns on warp# of earpeta^ vsiveta, er ri 
tetUle matertata, parU of which ImprovemenU are atae sppllcuble to tbe prednetiM 
eriourrd patlerua or deslgna on woeca tobrlcs.or otber pUnca."— April 30. 

ilaianri Clegg, of Begent'a-square, Middlesex, engleeer, tor "ImptuvemenU li| 
meters."— April 30. 

John Stranf Rarmdlne, of RolywtU-cum-Needlngworth, HuoUagdoasblrc, tonacr, 

" an Improved mode of fitting cenain girths and straps " — April 30. 

Henry Gilbert, of Salat Leonord's-eo-Sea, Bnmex, tor " an Improved mode or Impie^ 
osedes ^operating la dental surgery, aod Impeevcd apparaiaa or Inetmmrntt le k« uho 
tbsvola."— April M. 
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S similmr girders f. above; and upright CMt-iron etanchionx^, oq 
each aide of the tuDe, to which are bolted the enda of the girden, 
top and bottom, aad alao the croaa liAiug girden h. 

Mo. 12$<->Vou 11. — iowa, 1646. 



'motion to lift the tube another six fWt, when the aeito> 
were removed a« before dencribed, and the operation rep4 
above, until the tube bad been lifted the heignt required, i 
feet to 94 feet. 
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THE CONWAY TUBULAR BRIDGE. 
fWUh Engravir^f Plate Fill. J 

The great engiDeering erent for IBM U the raising of the Convey 
Tnbnltf Brid^, and which after so much fear and anzietjr has 
been eiected with great success. This work derives iu importance 
not BO much from its greatness, as frem its opening the way for 
the adoption of a new system of bridge building, whereby the 
resources of engineering are very much extended. To build a 
bridge greater ^an those which bare been made before, to make 
a fi&way longer than tboae which have yet been opened, or to 
construct a more powerful locomotive, is a great work ; but it is of 
very much greeter importance to execute something entirely new. 
The engineer who has constructed the greatest lighthouse or the 
greatest dock in his day, may be overcome by some one else, and 
then his clium is at an eiod ; whereas the engineer who extends the 
resources of his art, has a clear and uiii<)ue claim to distinction. 
Mr. Robert Stephenson has the merit of carrying out this system 
of tubular bridge building, and it will be a suecial event in bis 
career, beyond the many works of constructive naill he has already 
produced. The success of the Conway )>ri<lu'c is none the less 
important, because it settles the |»r»riirai>ility of that greater 
undertaking, the Menai Tubular llridue. Tims progreas in any 
one direction leads most certainly to greater exertion ; and it is 
peculiarly necessary to give every encouragement to all attempts, 
which open a new career for the enpneer, and give him greater 
means of exertion. 

We are glad to learn that the trials hitherto made within the 
tube with locomotives have been successful, though we have not 
had the opportunity of personally investigating the real progress 
of the uMcrUkiiig. We shall, however, watch it with interest 
and attention, to see how far its continued working justifies the 
opinion which has been entertained of its success : at the same time, 
we mar say we do not participate in the fears which are enter- 
tained by some of our mathematical corremndents. 

We have this month given engravings of the tube, and the lifting 
apparatus, and next month we propose to lay before our readers 
drawings of the ingenious Jscquard machinery invented by 
Messrs. Roberts, for punching the plates. 

The construction when finishea is to consist of two tubular 
bridges, formed of wrought-iron plates, each tube being for one 
line of rails. We shall now conhne ourselves to the description of 
one of the tubes, which was fixed in its place in March last, and is 
ahowrn in the accompanying engravings, Plate VIII, 

Fig. 1 exhibits s transverse aection of one of the tubes and 
the masonry of the pier, together with the lifting apparatus. 
Fig. 9 is a side elevation of 19 feet in length of tlie tube, resting 
on the masonry, and the lifting apparatus: Fig. 3 is a section 
through 19 feet in length of the tube, and section of the lifting appa* 
ratus. Fig. 4 is apian of the top of the tube to the extent of 90 
feet in length, and plan of the hydraulic press. Fig. 5 is a front 
riew of one end of the suspension girder, and fig. 6 a side view. 

The tube consists of a shell or external casing, o, a, of wrought- 
iron plates, from 4 to B feet long and 9 feet wide, by ^-inch 
thick m the centre, and |ths of an inch thick towards the end of 
the tube, rivetted together to T-angle-iron ribs, placed on both 
aides of the joints^ and angle-gussets at the feet of the ribs to 
stiffen them; a ceiling, composed of B cellular tubes &, each 90) 
inches wide, and 91 inches high ; and a floor oontainiog 6 cellular 
tubes c, 97^ inches wide, and 91 inches high. The whole length of 
the tube is 419 feet, snd 99 ft. SX iu. high at the ends, and 93 ft. 

in. high in the centre, including the cellular tubes st top and 
bottom, running the whole length, and 14 feet wide to the outside 
of the side plates. The upper cells are formed of w'rought-iron 
plates, |-incli thick in tne middle, and 4-inch thick towards 
the ends of the tuhe, put together with angle-iron in each angle 
of the cells ; and over the upper joinin is rivetted a slip of j-inch 
iron, 44 inches wide. The lower cells consist of y-inch iron 
plates for the divisions, and the top snd bottom of two thick- 
ocMses of plates, each 19 feet long, 9 ft. 4 in. broad, and 4-inch 
thick in the centre, and ^-ioch thick at the ends, and so arranged 
as to break joint ; and a covering plate of 4-inch iron, 3 feet long, 
is placed over every joint on the underside of the tube. The 
external casing is united to the top and bottom cells by angle-iron, 
on both the inside and outside of the tube, as shown in fig. 6. 

The ends of the tube, where it resu on the masonry, are 
strengthened by cast-iron frames d, to the extent of B feet of the 
lower cells ; 6 cast-iron transverse t-shaped girders e, on the floor ; 
B similar girders /. above ; and upright cast-iron stanchions g, on 
each side of the tube, to which are bolted the ends of the girders, 
top and bottom, and Mao the eroM lifting (j^en h, 
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In order to allow of the free expansion and contraction of the 
tube, the ends rest on 94 pairs of iron rollers t, connected toother 
by a wrougfat-iron frame, and placed between two cast-iron platea 

A, 19 feet long by 6 feet wide, and 4 inches thick. The lower 
plate is laid on a flooring of 3-inch planks I, bedded on the stone- 
work ; and the tube is also suspended to 6 cast-iron beams m, the 
ends resting on longitudinal bearers n, 19 feet long, with a circular 
groove on the underside, supported by 19 gun-metal balls o, 

6 inches diameter, standing upon an iron bed p, and supported on 
the ends of the cast-iron bearers q. The tubes are suspended to 
the beam m, by wrnught-iron bolts r, and spade-pieces nvetted on 
to the sides of the tube, as shown in figs. 3 and 6. 

The lifting apparatus for raising this enormous weight was en- 
trusted by Mr. Stephenson, to Messrs. Easton and Amos, engineeis 
of the Grove, Southwsrk, to whom great credit is due for the very 
successful manner the tube was lifted. The machinery consisted of 
9 steam-engines, erected in the re ces se s B, of the corresponding 
tube, one on each side of the river ; and each engine has a norixon- 
tal cylinder, 17 inches diameter, and IB inches stroke, with piston- 
rods working through stuIBng-boxes at each end of the cylinder; 
each piston-rod has a cross -bead, and gives motion by side-rods 
snd cranks to two fly-wheels ; and the ends of the two piston-rods 
work 9 forcing-pumps with plungers. l,y inch diameter, and 
16 inches stroke. These pumps inject tne water into the hydraulic 
press C, shown in the engraving, through the small tube (3V 

The press was erected on a stage constructed above the level of 
the top of the tube, and consisted of two cross-girders of cast- 
iron, each in two heights D, D', the lower one 4 feet high, and the 
upper one 9 ft. 6 in. high ; the ends resting upon cast-iron bearers E, 
imnedded in the mssonry of the piers. Upon the erosa-girders 
was fixed the casing F, of the ram, which is 3 ft. 9 in. long, by 
S ft. 9 in. wide, cast with ribs ; sad on the top of the cylinder are 
fixed 9 vertical guide-rods G, G, 6 inches diameter, passing 
upwards through the cross-head of the ram, and a cast-iron girder 
H, nearly at the tup of the tower, and 1 B feet above the girders D . 

The press consists of a cylinaer (1), firmly fixed in the casing, 
374 incJies diameter externally, and 90 immet internally; and 
the ram f 9) 1B{{ inches diameter, with a vacuity nearly } ofan inch 
all ruund, to receive the water injected ftom the pumps already 
described, through the tube ^3), the orifice of which is 2 of an inen 
diameter ; this tube is furnished with a lever-valve close to the 
cylinder, for safety, in case the pipes should burst. In the event of 
such a casualty, by an innaious contrivance the lever-valve would 
he instantly closeo, and tne weight supported by the water in the 
cylinder. On the top of the ram is a cross-head (4^, of solid cast- 
iron, 9 ft. 10 iu. long, 1 ft. 10 in. deep, and 9 ft. 4 in. thick, with 
two apertures, 9 ft. 1 in. lung, by 1 ft. 1| in. wide, through which 
the lifting chains paas ; aud on the top of this cross-head are 
fixed two clipping vices or clams (3, 3.) each consisting of a pair of 
wrought-iron jaws, 3 feet long, 1 1 inches deep, and 6 inches thick, 
and a winch which turns a small pinion (6), that takes into two 
cog-wheels (7, 7') fixed upon the heads of two horiiontal screws 
(B. 8' left and right handed) passii^ through nuts in the two jaws 
of the clams. Thus it will be perceived, that as the winch is turned, 
the jaws are made to open or close, for the purpose of clippitm the 
heads of the lifting chains ; below these clams are two others (9 9'), 
for clipping the heads of the lower links. 

The two lifting chains consist of wrought-iron flat bars, in 
lengths of 6 feet from centre of bolt-eye to centre, and each is 

7 inches wide and U, 1;^, and 14 inch thick, with heads having 
shoulders fitted to the jaws of the clams. Each chain contained 
nine links of 8 and 9 bars alternately, besides the two lower links, 
each consisting of 3 and 4 bars. The heads of the first or upper 
links passed throu^ the upper lifting clams, fixed on the top of 
the cruea-head of the ram, and there secured by the jaws of the 
clams being screwed up taut ; the second links passed through the 
lower clam, the laws of which were left open, and the bCMs of 
the two lower links were made to abut against the underside of tba 
lifting girders, A. When the pumps were set to work, the ram 
was lifted 6 feet, its full range ; when it had attained this elevation 
the jaws of the lower clams (9, 9*), were screw ed up close and dipped 
the heads of the third links ( U ), and there held tne chain fins ; the 
jaws of the upper clams were then opened, and the ram loirercd 
down to its original position, when the bars of the top links (lo)were 
removed. When this had been done, the jaws of the upper clams 
(3, 3') were again brought under the heads of the second links, and 
screwed up taut, so as firmly to clip the shoulders of the links, the 
jaws of the lower vice (9, 9') opened, and the ram was then aK ia 
motion to lift the tube another six feet, when the second links 
were removed as before described, and the operation repeated as 
above, until the tube bad been lifted the height required, about 98 
feet to 94 feet. 
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Tlie of the premieftinay be thu> calculated ; the area of the 
ram being: equal to ^7*64 circular inchea, and the force ac^ting^ 
upon the plunger equal to 14 tons per circular inch, the t«'o 
being multiplied together give 79SI tons, which is the force of one 
of the presseia, and of the two presses 1 443 tons. The actual weight 
lifted was estimated at 1^300 tons. The quantity of water used 
for each press is about 66 gallons. 

1'he tube was constructed on a platform erected on the shore of 
the river, close to where it was to cross ; and when finished, six 
muituons, something similar to the large coal lighters on the river 
Thames, were plac^ under the tube at low water, and which at 
high water lifted the tube off the piles upon which the stage was 
erected. It was then floateii to its destination, and placed between 
the two towers, part of the mufutni^’ being left und«»ne until the 
lube was put into its pn»per position, and as it was raised the 
masonry was built up under the tube. The time occupied iii raising 
the tut^ and building up the masonry occupied four days; the 
actual space lifted per hour was IJ feet. 



CANDIDUSS NOTE-BOOK, 
FASCICULUS LXXXII. 

** I mull ban llbarty 
WitbaJ. M larfr^ a rhartc* •» tba Minrla, 

To Mow Mt Hbom 1 (ilFBaa.** 

I. Surely there must be something wrong somewhere, when, not- 
withstanding all the numerous appliances and aids which Architec- 
tural study can now boast of. Architecture itself seems to have come 
to a dead stand. In the inabilitv to get a step forwards, a merit 
is made of what an Irishman would call advancing backwards. To 
say nothing of the Institute, we have besides that a Royal Academy, 
which professes to extend its fostering protection to Archile<‘lure ; 
also Architectural Societies, Decorative Art Societies, Schiads of 
Design, and lastly, though not least, Frofe-sorsof Architecture ; — 
vet what is the art the better for them all ? Uan it do more than 
hash up again and again the cold remains of the banquets which it 
used to serve up in hy-goneages? If that “more" be nut possible, 
there is little cause for uslu vajiour at the rate we do about Archi- 
tecture as one af the Fine Arts, Either it has now lost, or is no 
longer permitted to exercise, the poweri^ — to maintain the privi- 
leges of one. After s/ridymy all extant styles of the art, we are 
reduced to the mortifying conclusion, that wc can do nothing what- 
ever with any of them beyond copying, being ourselves wholly un- 
able to catch and preserve the artistic spirit that pervades the 
best and most characteristic examples of the styles which we pro- 
pose to ourselves as models. By dint of pains-taking industry, wo 
ran follow them tolerably well as far as they go; but where they 
stop abort of what our actual purposes demand, we stop short too, 
and break down ; and not only do they not go far enough fur our 
present requirements, but they sometimes lead u» astray, forcing 
mure or less upon us that which is adopted merely because it is signi- 
ficant of the style, although at the very same time much that is 
incompatible with the style is tolerated on the score of necessity; 
so that, after all, it is generally suffered to he seen that there has 
been conflict between style and purpose. Without such thorough 
mastery over a style as can bend it, and render it quite plastic and 
trmrtahV. it is hardly possible to produce more than cither direct 
copies of former examples, or a sort of decent patchwork com- 
posed out of them. As one of the Fine Arts, Architecture might 
now very properly take for its motto, /'ui : — ^ I was one once, but 
am so no longer."^ 

II. It would not be amiss were some term introduced to distin- 
guish those whom we now coll Architects, from Builders, or else 
to distinguish the Artist or Fine-Art Architect from him whose 
practice and abilities do not extend beyond estimates, spiwitirations. 
the preparing working-drawings, and the superintemling the exe- 
cution of buildings. Why not have the term house-architect, as 
well as house-painter, understanding by it those who make no 
pretensions, or whose works do not qualify them to make any to 
the more nmbitiona name of Architect in the sense of artist. At 
present, all who come under the somewhat vague denomination of 
Architects, assume to themselves the rank of artists'— followers of 
what is by common assent and the laxity of language admitted to 
be a Fine Art. No doubt, such ajipellation (that of artist) Is flat- 
tering enough ; but then it carries with it a corresponding degree 
of responsibility. If it can be adequately supported, it is out* of 



honour ; if not, it become* one of rcproadi and diacyaee. In not 
being an artist there ia no demerit ; nut the preten£ngtopaas for, 
or at least rank as such, without possehsing the leant artiotic talent, 
ia surely not very many removes from quackery. If there can be no 
higher title than that of Architci't for those — and they do not seem 
to be many — who follow their profession in the spirit of artists, » 
more miwlest designation would better become the majority, and 
would relieve them from the sneers and reproaches to which thfjr 
now expose themselves. 

III. The idea of erecting single colossal columns as monumeota 
and srchitectural objcct-K, was. no doubt, burrowed by the Homans 
from hlgyptian obelisks. Inasmiirh as they are both lofty, upri^t 
object.s, exceedingly well calculated to show at a considerable dis- 
tance, the column and obelisk agree; but they also differ quite aa 
much, and the difference is decidedly in favour of Egytian taste. 
H'hereas the obelisk is evidonily a moiiumeut — a pillar erected to 
record inome fact or fact*, or dignify some locality, and is everyway 
fitted by its shape to staud as an insulated, independent monolith, 
the column plainly expresses itself to be a component member of a 
fabric ; therefore taken hy itself alone, meaningless, — in the condi- 
tion of a verb without a noun, or a iiomi without a verb. Not 
only dm** the column suggest the idea of a su|»erincumbent archi- 
trave, for sup)M>rting which it is intended, — but detached from it, 
acquires a tof/Aeary and unstable look, the very reverse of that 
attending the pyrumMkm in which the obelisk is made to terminate, 
and which pn^iices an obtuse apex, instead of the whole being 
prolonged to a sharp point, like a spire. Except its general pro- 
portions as to height, there is nothing that recommends a column 
for officiating in Ueu of an obelisk. The so employing it manifests 
very great poverty of invention and barrenness of ideas, — the 
inafiility to devise new and more appropriate forms for new pur- 
poses. >Vhat is cliaracteristic ui the column, considered aa an 
architectural member, destined to support either a horizontal enta- 
blature or an arch springing from its capital, ceases to have pro- 
priety or meaning in a pillar erected merely as cither an ornamental 
object or a votive monument. 8ucb monument may still be a 
pillar, but it sliould be uue expressly adapted to its peculiar pur- 
pose ; therefore, the less it resembles any of the so-called •‘oraera," 
the better. In this respect, the Ho*tral column poAHessesa decided 
advantage: it shows itself most plainly to be neither more nor 
less than a trop/ty pMir. A column of that kind does not look like 
a fragment of a hiiUding. In a building, such form for the columns 
would be pre|K)sterous. To employ .4rcAi7ec/uro/ columns as de- 
tached monumental pillars, savours of pedantic and puerile conceit, 
akin to that which during the Elizabethan period fashioned 
chimney shafts into columns, designed, mure orthodoxly than taste- 
fully, according to some one of the regular” orders. 

IV. It is very {>msihle for a man to have too much scholarship, — 
or to have it, it not too abundantly, too exclusively ; ao muen of 
it, that he ha.H no room in his head for any ideas of his own, nor 
any time fur exercising his thinking faculties. In Architecture, 
scholarship is far more likely to prove injurious than at all pro- 
fitable. n bile with the ignorant it may pass for deep study, it 
seldom amounts to more than idle display of learned frivolity ; 
and is so far from really being study — that is, study to any pur- 
pirtic — that it is rather apt to check the latter, to become the substi- 
tute for it, and 'tometime* to lead astray into fancies as chimerical as 
they are extravagant. Infinitely better would it have been for 
^Vilkins, if, instead of labouring to convince us that the Temple 
of Solomon was a building of the (Jrecian-Doric order, he had 
applied himself to more diligent and real artistic stmly at his own 
draw ing-btmrd. Fity that Solomon's temple, the tower of Babel, 
and the Parthenon too, including a good msny other things 
besides, cannot he left at rest — or left to those who are more am- 
bitious of displaying their pedaiiticnl erudition, than of contribut- 
ingto, or in any way promoting artistic study — the verv study of all 
others in which we are m(»»t gn>K«ly deficient. Did we t!nd that arch- 
leologiral knowledge lends to enlarge thejudgment, and to fertilise 
both talent and taste, it would dewrve to be etieouroged ; it seems, 
however, to have quite a contrary effect,— to contract instead of 
at all expanding. Hence is it that copyism, which should be our 
shame, is made our pride : and much os we vapour about art — mere 
empty vapouring after atl— we show that we have no longer any 
faith in it, but take it to l>e now actually paralyzed, and incapable 
of doing augbl further than it already has done. To revert to a 
former style, for the pur|M>se of yrai/iioUy moulding it into one 
that shall 'be far more suitalde to our present occasions and wonts 
than the original one is, would be allowable enough. But no: 
that must not he done, — such mode of proceeding would be ac- 
counted downright heresy. It would he tantamount to admitting, 
that, excellent a* former styles were for the times which producM 
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them, they require eonsidemhle modifioition in order to render 
them, or »ny one of them, jfenerally appliciiMe <it t!>e present day. 
After all, it may he que«tioiied whether what looks b<» imirh Ukc 
pniiMworthy reserve, and sonipuloiu* adherence to authentic 
models, does not proceed from motives that are not the most 
laudable. Merely to copy, wives such an infinity «if study, ihuuicht, 
and trouble, as to render the copying system, in what calls itself a 
Fine Art, le«»of a mystery than it elte wtuilJ be. Architects — and 
I aay it in sorrow — are not artists, ejsccpl, perhaps, just here and 
there one exceptionally. The majority of the profession have 
nothins whatever of the feelin;? or spirit of artists in them. It i« 
aaid that it takes nine tailors to make a man , 1 urn sure it takes 
ninety-nine .\rchitects to m.ike an artist ; for, a« matters po, if 
we pet one out of a hundred who answers to the latter chnractt r, 
we oupht to be pratefu). It will he said, perhaps lh»l the oppor- 
tunities for showing artistic and oriiriual talent are ho excee<hn*r!y 
few. that we oupht nut to judpe of the ability in /sw-e by the little 
ability which manifests itself In cjr#c. <}p|Mirtunities do occur, 
nevertheless and what is the use we make of them? Why, to 
inte, in the most unMusliincr manner, de<iym» from Sansovino I 
I is true. Count D'Orsay makes n merit of such c|oinj> : what 
then? — ^he merely shows himself a priiTKi^k His count- 

chip's opinion may l»e very pmid autliority for the cut of a coat, i»r 
other question in tailoring, hut in Architecture not worth a slriiw; 
although it had, it seems, overhearing weiphl with the “Armoury 
and Knavery Club.” 

V. Reloved, but most unhappy Architecture, how art thou beset! 
— by the merest ape# on one side, and the merest parrofit on the 
other— s'reatures who merely repeat by rote what they have either 
heard from others, or put out of bofiks, without brin^np so much 
as a cinple idea of their own to incorporate it'^elf with, or work 
upon it. So loop as we merelv listen to them in silence, they po on 
fluently and volubly enoiiph. Rut once beptn to cross-quest ton them, 
and it IS all up with them. Nothinp then is left for them hut to 
express astonishment at the ipnoranee which cannot perceive, or 
the impudence which presumes to throw doubt uiMin excellence 
that ha« all alonp been universally admitted. Anvtiiinp like lutis- 
factory reasons or intellipent reaaoninp, is not to ke expected from 
petiole whose admiration i« founded upon mere prejudice — uptm 
autmii ity, tradition, and conventionalism. Their criticism eonsists 
of nothinp better than mere cant and parrot-like mte ; and their 
dofrmati'>m is in proportion to their tihallowtiess. The most inno- 
cently-put wuv disturbs them, — upsets their criticism and their 
temper too. Albeit, anythinp but poetical themselves, they firmly 
maintain with the |KK*t, that “Whatever!#, is riphl ; — in other 
words, everj’thinp is excellent for which due authority can he pro- 
duced. And would they hut he content to stop there, a p«»od deal 
mipht he said in their excuse. Instead of tltat, however, they 
insist upon our believing that whatever is not — i. c, has not been 
done heiore, consequently derives no support fniin direct precetlent 
for it, but must stand upon its own merits, — must of necessity he 
vTtmg, even thoupli it should evidently be warranted both by 
aaalop}’ and common-senHe. After all, there is a particle <ir two 
of shrewdness in the uarrow-miiuted dulness of such per-^ons ; 
they have just discernment enough tti be aware that they them- 
aelve* depend entirely upon precedent, rote, and routine ; and that 
by insisting upon others abiding by them likewise, they bring them 
down and keep them down to the level of their own intellect. 



ARCHITECTURE AT THE ROYAL ACADEMY ; 

AND THE AftCmTEcrrRAL PRAWINOa AT THE KXniBITIOV. 

Most cheering and encouraging symptoms manifest themselves 
this year in the Architectural Rtiom, — that is, supposing there he 
tmtl) in the saying, that when things come to the worst they are 
■ura to mend, for to that comfortable stage of pr/t*imilif are matters 
now come. Never was there before, within our rectilleclioo, so 
miserably poor an architeclural “ spread" at the Acarleinv — such a 
beggarly and Ul-arrariged set-out. Even before we begin to look 
round, we perceive that one mlerestiiig class of lurchitcctur.il sub- 
jects are altogether missing. Either no architectural models were 
Rent, or they were turned away; and incomprehensihle as the last 
may be thought, it is quite as probable ns tlie other ca«e — at least 
to ourselves, liecausc we happen to have M»en wime of the rejected 
deiugna,— design, too, by those who have been exhiliitors for Keveral 
yean past, anu whose productions have usually obtained deserved 
commendation, both from ourselves and others. Their productions 
are now missiog from the walls, and their names from the cata- 



I logue, which contains very few names indeed of anr note in the 
I architectural world ; and what few there are, are not by any means 
piuni/Ut exhibitors, they liaviiig contented themselves with sending 
no more than wliat just entitles them to an exhibitor's ticket. 

' Possibly, however, we are here in error, and do them injustice, fur 
though only one subject of theirs is to he found here, several 
may nave been turned away ; in fact, we know this to Lave been 
the case in one instance, aim in that instance the drawing admitted 
is precisely the one whitdi its author cared least of all about. 

I Knowing as much as we do, we c.annot help suspecting that a 
I great many more ugly revelations might be made, and a good deal 
{ brought to light that would accuse ihe Academy of most prepus- 
' tertnis mismanagement in this department of its exhibitions, if of 
1 nothing worse. That urcliitei*ture is there most unwelcome, there 
I cun be no doubt. That has been growing mtire and more evident 
for several years past. And to the chilling coldness with which ii 
is rcgardetl and treated by the general body of Academicians, mar 
perhaps be attributed theybr/^eamnceoftheirarchitecturid brethren, 
and tne discountenancing, as far os in them lies, the practice of 
exhibiting architectural drawings at all. In the days of Sir John 
Sojine. it used to l>e the custom for the Academy's Professor of 
Architecture — at least Ac made it such — not only to contribute, 
but to contribute each season, and to contribute abundantly. The 
I present Professor, on the contrar)', chooses to put himself ujionthe 
I shelf, where he lies wedged in between Colonna, Vitruvius, and a 
good many other very mouldy and musty matters, — and wedged 
I there so fast, that it seems he cannot get down for a moment to 
look at and protest against the outrageous doings in the architec- 
tural room.^ Most enviable state of repose! it saves him from 
being horrified. .Mr. Bnrrx' has of course other and far better 
“ fish to frv." Sir Robert ^mirke has been all along a nonentity 
in the Academy— save that he is its treasurer, and keeps a keen 
, eye upon its “ «Ai7/injf«." We should just aa soon expert to find a 
{ design by one of the porters as by him. Mr. Hardwick and the 
I new associate, Mr. Svdney Smirke, are the only architects eon- 
' iiecteil with the Academy w*ho condescend to let us see anything 
of theirs in the Exhibition. 

Such being the ratie, we can forgive the editor of the Art~Cf*hn 
fur so strongly objecting, as lie lately did, to architects being 
elected into the Acailemv. Unless they enter it with the inten- 
tion and full detenninatimi of really representing their own art 
there, — of upholding and promoting its interests, the “ R-A."* 
so acquired oecumes more of a reproach to them than an honour. 
They only take upon themselves the ungenerous and odious part of 
the dog-in-the-manger; doing nothing themselves for either the 
Academy or for architecture, and excluding from the former those 
who deserve to be in it, hei'-suse they would prove active and effi- 
cient members. There being so few architect-Ac-ademicians. is the 
ver)’ strongest reason pos^ib^e why those few should exert them- 
selves manfully, instcau of sitting by most tamely, while architec- 
ture is all but actuuUv kicked out. For it to be kicked out alto- 
gether would perlKips (le less ignominious than to bo treated as it 
is at present. Probably, next year the architectural drawings will 
be thrust aside into the Octagon-rooiii — a hole, never intended, w« 
presume, by M'ilkins t<i form one of the exhibition rooms, — for 
this Mmsoii most terrible inroad has been made by the painters 
upon the space hitherto allotted to such subjects, and to which 
they might ne siip|H>sed to have acquired prescriptive right. The 
whole of the east-end of the room is now given up to oil-paintings. 
— not that we should at all complain of that, provided they were 
strictly architectural in subject, instead of being the refuse of the 
works of their kind in the Exhibition, with such charmingly namby- 
pamby titles ms “The Pet," “ Aflectiou’a First Offering," and others 
of the same “ misty" and lack-a-doisical stomp. Had no orchitect- 
Academician courage to protest against such an invaoioo of the 
architectural territory on the walls ? Wmm there not in the whole 
Academical conclave one single Abdiel 

r4llhful fousd 

Aaoof the fiitbicM. faithful onlf bt 
ABii*a(( the ianunaroliU fa'Ar, unswvs^ 

Dn«habrn, ua«^ur^, anU’rrlfled, 

Htt Itfyslly hU lov*. hla 

That there was not even one such seems, for had such one there 
been, either his remoustranciM would have had due effect, or he 
himself would have withdrawn, and renouncing the brummagem 
honour of R.A., would have escaped the ignominy of being con- 
founded with the faithless, — for as matters stand, the being on 

* Wilkins, dunog hla profmonhlp at tb« AesdvtDy, •kblhlwd o*ly two •iMlId***- 
FagS. sod lh»M »JiowrU M* bw m; wwst work of «U— DowniBg CoUcfe, CupbrMgt: Tb» 
(itromt Profraoor bu iboirn at Iratl ovorr dlacrHluo. for loolMd of rsp^of to erlUdsa 
•Of ■RbUocturoi drUtfl bw owo, be rsbIhUrd ftr»i *bo( ••• oolf • mdlrf CMflO- 
MrMloo or Sir C. Wrto’r bo>IOIo«t* « «nd Mil mod loailf. nereJf » •caljiiBnl c«M|MU 
Uoa for • podlatnl In o bulltliug croctod by ouvlbtt orebiUvt. 
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arehitact and Royal Academician i« very much like bein|r a traitor. 
Nor ur It to eucm alone that it ia reproach that they ithould have 
allowed architecture to \>9 reduced to the degrading poution in 
which it is now at the only Exhibition open to it at all, fur it very 
atmn^ly reproachea the Inatitute of Bntish Architects al«o, who, 
instead of contributin|( to the architectural department of the Kx> 
bibition, and of cominir to its rescue in the hour of its imminent 
peril, content themaelvea with standing aloof in sulky di«rnity. 
That tboee who act the part of cyphers in the IiiKtitute, should not 
show themselves elsewhere to be other than cyphers, is not much 
matter for wonder, — perhaps even less for regret. But its stars->< 
the Inminaries who shine so brightly in Grosvenor-street, — can it 
be that their talent quite exhausts itself in talkinir, and evaporates 
ere it can give any manifestation of itself in Trafalgar-square ? 
Half the business of the Institute seems to cuiniist in voting thanks 
to, and complimenting each other ; which, for any good that the 
rest of it doea, msy pass for the better half uf it. In the mean- 
while, both the Institute and the Academy seem alike to shut their 
eyes to some of the consequences of their iaaoren/ indolence. 
Although they are not, it would seem, directly responsible to any 
one for their doings or non^oings, — for their sins of commission 
nr of omittion, — it behoves them to pay some little respect to 
public opinion, — and to preserve if poctsible, decency of appear- 
ances. After long hovenng upon the verge of it, the Academy 
haa at last overstepped that line of diarretiun and safety. It has 
this season put the feather'* upon the camel's buk. The 

time for remonstrance has paased away, since remonstrance has 
been tried, and has proved fruitless, or worse than fruitless. What 
has hitherto been remonstrance, and perhaps unpalatably severe 
admonition, will now become unsparing objuration. Unless the 
architects of this country be the meanest-spirited rreatures con- 
ceivable, they will now break out into open rebellion against the 
.\cademy, and then, when prurimwt ardH UceJaaon^ will the Insti- 
tute be able to escape unsinged ? There is, indeed, what it might 
make use of as a “ nre-escape yet whether it haa sagacity enough 
ever to avail itself of such means is to us very doubtful. The pro- 
bability Is, that it will prefer the fate of a martyr — prefer Mitur 
rouMlid alive, to making the least effort that would break the spell 
«»f its present ow inertia. Let ui hope then thst, come what may, 
iU charter is written upon asbestos. At leas^ let that Palladium 
he saved, if only to be deposited in the British Museum, where it 
mar irr time come to be looked upon with — veneration. 

Those who imagine that we are now writing in mere recklesa gaiett 
ds cwwT% are exceedingly mistaken. It is with feelings of sorrow, 
mingled with shame and indignation, that we pen what is likely 
enough to be set down for mere flippancy with sorrow for the 
contumely cast npon the art we love,— with shame for those who 
are themselves shameless— with indignation against those Judas- 
like friends of architecture, who betray it with their kisses. Good, 
easy creatures !— do they suppose that they are unnoted and un- 
ma^ed by other eyes, merely because they choose to shut their 
own ? To the pubUc, all may seem calm, — and a desperately dead 
calm it ia ; but a spe^ has been seen in the sky, that announces 
a ntfaering tempest. What will come of it, should anything come 
of it at all. will be felt in due time ; and then, perhaps, .Vaaoe gui 
pnU“ will ^ the cry. Of that, however, no more at present. 

There are, as we have already aaid, no productions at the 
Academy this season, of that claas which ought to make nut the 
least figu^ of ^1 in the Architectural Room — namely, models of 
hnUdinga ; although there is still admitted there the usual number 
of works that would be far more apprtmriately treated, either in the 
Miniature or the Sculpture Room, r or aught we know architec- 
tural models may have been offered and turned away. All we know 
is, that things there are of the kind — and very interest^ things of 
the kind — which neither are nor ever have Wen exhibited. Re- 
gret, however, is greatly mitigated, and surprise almost entirely 
dissipated, when we call to mind the ungracious churlishness with 
whicA — judging from the awkward, huddled-up manner in which 
they are generally arranged, — models seem to have been admitted. I 
finch exceedingly glaring mismanagement is visible at the first ! 
glance, that we cannot help imputing it to intention, and to the 
policy which worketh by cunning and stratagem. Hardly can we 
give the hangn^ credit for ao much blundering stupidity as now 
shows itself more stronger than ever. Policy there must be in it, 
and its intention seems to be nothing lesa than gradually to work 
the expulsion of architecture from the Academy, at least from the 
exhibitions, by disgusting architecU, and so deterring them from 
sending st nil — whieh is all but completely effected already,— end 
by rendering the show of architecium drawings as unsatisfactory 
and uninteresting as possible^ till they come to be looked upon by 
the pnblis as mere fiUiiif-up rubbish, that has no right to be there. 



Nor is it the “ hanging'* alone which is to be complained of, 
similar perverseness In selecting and admitting subjects. TTjcre 
are a great many things which, although architectural in subject, 
do not belong to the Architectural Room, inasmuch as they are not 
fresh der^at, nor are the ideas they show those of their respective 
exhibitors. They are merely views and portraits of buildings, and 
for the most part of such as are already quite familiar to every 
architectural student. We do not go into that room to look at 
frames containing such stale matters as the Parthenon and other 
ragged ruins, whether Greek, Roman, or English ; or at such rari- 
ties as our own City churchea If views or other copies are admi^ 
sible at all, they ought at least to be confined to such as repre- 
sent unedited subjects, — which, were they sought, might be found 
in abundance : were tWre no other, one there is which has never 
been touched by the pencil — vis., the colonnades in the court-yard 
of Burlington House. Or if enow of subjects are not to be 
found here at home, they are to be got at without i^ing quite so 
far as Athens and Egypt, for they present themsdves at Paria, 
Munich, Berlin, — almost at every step on the continent. Without 
g«nng so far as to prohibit them altogether, there ought to be some 
sort of restriction with rward to what are merely topographical 
and architectural views. Some judgment might surely be exercised 
in delenninine their admissibility. Superior talent shown in 
execution might fairly enough be allowed to be passport for what 
poHsessed no great novelty of subject ; but to fiiia to many things 
as we do, that po«Me«s no redeeming qualities that might excuse ue 
staleness or insipidity of their subjects — and some of them occu 
pyiiig far better places than original designs, — is not a little pro- 
vuk ing. 

That such evident mismanagement as declares itaelf in the Ar- 
chitectural Room, should be persisted in season after season, with 
a growing tendency to worse instead of at all to bettor, is to us 
nothing snort of marvellous. The Academy— its architect-mem- 
bers included — seem not only to be utterly indifferent tbemselve* to 
the architectural part uf their exhibitions, but also to imagine that 
every one else is equally indifferent. Yet, surely complaints 
roust from time to time have reached thrir ears. Their being dis- 
regarded is, perhaps, to be attributed to their having been uttered 
in too mild a tone ; and if mi, they ought now to be thundered 
forth ao loudly, that the Academy camiut possibly pretend not to 
hear them, — and hearing them, cannot but pay some sort of deceol 
attention to them. 

After this unusually long proem— ouerulous alao, we admit, 
though not without ample reason, and perliaps more energetic 
than polite in tone, — we proceed to say something of the few draw, 
ings of any mark in the present Exhibition. The hangers have 
taken care that we ahall not gratify our curiosity by the very first 
subject whose title excites it — vis. (No. 1095), Design fur 
eniDellishiiig the new Coffee-room at the Carlton Club^^ouse, 
carried out in Encaustic Colours,** F. Sang. For aught that 
can be discerned of the encaustic embellishrnenta, this drawing 
might nearly as well have been hung with its face to the wall, or 
at least turned topsy-turvy, as be placed where it ia — immediately 
next to the ceiling. We remember being much gratified by three 
drawings of the nail, &c., of the Conservative Club-house, ex- 
hibited a seaaon or two ago by the same artist ; and which, for a 
wonder, were placed where they could be inspected. The drawing 
now Aihibitedy — exhibited at least iu the catalogue, though put out 
of sight in the room, — is no doubt equally interesting. Not at all 
unreasonable is it to suppose that it shows improvement, rather 
than any falling-off, on the part of Mr. Saug. Subjects of that 
claw are nut so very numerous, that we can afford to be cheated 
out of the opportunity of examuiiiig them. Pusaibly, Mr. Sang 
himself may feel consoled by the honour of being an exhibitor; 
and by getting his ticket of admission — all that many of the ex- 
hibitors seem to care for; but we have nothing to console us for 
the provoking disappointment to wiiich we have been subjected. 

The iiext-^No. 1096L Prise design fur the proposed Army and 
Navy Cluh-hotise in Pall-MaU," G. Taffcriro//,— occupies a similarly 
lofty, though certainly not conspicuous station. Having aeen it 
before, at the exhibition of the cunipetitiuu designs for that Club- 
house, we do nut at all regret that it is placed where we cannot 
see it again; but we think that Mr. Tattersall him>»elf must be 
anythinj^ but well pleased with the hangers for putting bis ** Prise 
I Dwign so far out of sight, and his other somewhat quecrish de- 
sign fur the same building (No. 1V29), in a much better situation, 
—we do not say the moat advantageous one fur it. As we ex- 
pected, there are many other designs for the same Club-house, in* 
eluding the adopted one (No. Ub7). by Messrs. Parnell and Smith. 
This was known to us beture, a copy from the same drawing hav- 
log been given in a contemporary publication, wherefore w« would 
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ntber hftve found here Mmethini^ that would have enabled ue to 
of the interior. By not doini^ao. weperbapamiM very Utile, 
for, from what haa been aaid of it, the plan appear* to be exceaaively 
eommon-place. There are about half- a>doien other desifpn* for 
the aame Club-houee; therefore, inatead of beioft mattered a^ut on 
the walla, and aome of them put where thev are acarcely viaible, it 
would have been better to hare collected tnem into a group. We 
ahould have preferred seeing here the reanective aectiuna, fur 
tbfwe drawinp were not exhibited at Lichneld Houae, although 
aocne of the plana convinced u* that the aectiona belonging to them 
muat have b^n more than uaually intereating. Sertiona, however, 
are not at all in favour with the Academy ; — are thing* hy far too 
proaaic to be admitted into their Architectural Room. laometri- 
cal periMctire* of priaons are in their opinion more artistic draw- 
ing* and dij^ihed aubjecta than »ectioiia of even palatial rlub- 
houaea. 8u^ doggrel mode of drawing as i«ometricjd perspective 
tolerated on the walla of a Royal Academy ! 

De«i|rtia for Railway Stations are quite aa numerous, perhaps 
even more numerous than tho«e for the Club-house ; and they may 
be allowed to show a good deal of variety, with a good deal of 
wneoMa, — variety, inasmuch as they conform to no generic cha- 
racter, but assume all aorta of masquerade, from the coatume of 
almahouse* to that of aristocratic mansions ; — and aamenewt, inas- 
much aa they nearly all affect to look prodigiously 
— a very great propriety, no doubt, when we consider how many 
eenturiea ago it is since railways were first established. A herald 
would trace them back to the Conquest, at least, and make out 
that they came over with the Normans. Sameness, t^, there is with 
respect to paucity of ideas, and poverty of invention. If we con- 
sider them merely as drawings, showing imitations of the respective 
styles and classes of building*, tome there are well eiioiuh en- 
titled to approbation, but hardly so as dftign* for a specific and 
wholly ttn~prererfenfed pun>u«te, and accordingly demanding to be 
iavested with some sort or specific character. 

(To be eontiuued. ) 



ON ARCHITECTURE AND PAINTING, 
amnaLLv i!« eklation to thi lancrrioN of saorasTANT cnvBCDM. 
Letiere rri/ren from /fa/y, by W. M. L. I)b WrmE, D.D., Prq/^ssor 

at Basle. — [Abridged fnun the German.] 

If one, who like myself, is merely an amateur of art, and quite 
a stranger to technicism, — ventures to lay down principle* and 
give advice, be may be sure of encountering the prejudice* of 
artist* and critic* by profession. If he, moreover, steps forth, with 
a certain independence of judgment, on an area where tradition and 
custirtn away all minds — fearless of touching at some of the ex- 
isting prejudices, his giving offence is unavoidable. Still, I shall 
make the venture, and my ignorance of technicism deters me the 
less, as I have found that technicists ve^often mistake the true sco}m 
e/ art, on account of their predilection Kir that sort of maatership^ 
a prejudice^ which 1, at least, am free. 1 may posaiblv be 

taunted with other prejudices and with one-aidedneM ; stiU, I 
hope to give some useful hints. 

I begin with a few remarks on painting; and, without wishing 
t* enter into a definition of what it is, or ouffAt to be, it is certain 
that its destination is to convey representations and feeling* te 
the mind. But all representation*, be they what they may— either 
iotuitiona of the senses, or image* of the fancy, or conceptions 
of the reason, or ideas of the mind, — consist of two elements ; one 
suggested by experience, and another appertaining to the activity 
of the mind : one real-sensual, and one real .spiritual and primordial. 
In the intuition of senses, the first element preponderates so much, 
that we may be tempted to consider it the onJ^ one; but the more 
accurate observer will soon perceive that the mind haa also ita 
•hare in it. It is U, which impresses form to the matter of the 
sense*— receiving that which it ha* viewed, within the pale of hi* 
other observations, and converting it into an intuition. The pro- 
ducts of imagination may appear to a superficial observer as some- 
thing orm/uced by the mind, but the substance of it appertains 
entirely to the experience of sense*; imagination having merely 
decomposed it, ana combined it in another abape and way. Even 
the ideas of the mind ^he it in art or otherwi»o) are no absolate 
produce of our thuikiug faculties; being merely deduced from 
experience. 

Undoubtedly, the arte have risen from the imitation of nature, 
from the repreeentatioo of the really existing— and even tkeir 



present process and progress are the tame. Thus, while conced- 
ing, that in any art-object so much of the rm/ be existing, wo may 
be induced to doubt how far ideatitjf may enter therein at all. But 
if we take the difference between a picture and a daguerreotype, 
the case will become perfectly clear. In the former, that which 
occurs to the external eye piecemeal, must be seixod by the mind 
and intellect as a whole — and put forward as a self-existing, inde- 
pendent object. For the first, besides nature, models, antiques, 
anatomy, &c., are used, all which will yield materials on which the 
artist can and may dwell ; but imaginatiou will supplant many of 
these helps, aa we see in Raffaelle, who, after having devoted 
nearly his whole talent to painting, became the campieter of the 
finest modern edifice in the world ; we mean the dome of St. Peter 
— which will lead us to a more detailed inquiry on the art of the 
builder. 

Architecture may be called the most diflBcult of arts, as it is a 
fact that its products have experienced the meet opposite and most 
severe rrilicism. 'I'he reason fur this might be founa in architecture 
being not euJicimtJy free — being, as no other branch of art, tied up 
to a certain scope ; and only after this is accomplished, the de- 
mands of the beautiful may and can be attended to. On the 
other hand, the freedom accorded to the architect is something very 
vague, as he cannot follow any prototypes, but (as in music) has only 
to M guided by the internal measure of mathematical intuition, or 
the judgment of proportion and tr«thetics. This, however, can 
never afford such certain and stable rules aa the other arts have 
deduced from the ubsen'ation of nature, &c. Amongst the many 
styles of arcliitecture are the Egyptian, the Greek, the Byaantine. 
the Moresque, and Gothic ; and In erery one thimi architectural 
beauty can be achieved. In this incertitude of leyisiatian. if wo 
may *o call it, the chance of falling into the arbitrary, burlesqae, 
or absurd, U greater than in most other arts. 

The surest way is — to start in an-hiteciure from the erope yiren, 
as the other fine arts start from observation of nature, « hich with 
all of them constitutes their store of reality f Boden RmMtat J, 

and by which, after all, the character of the architectural style is 
determined. Because it is easy to conceive, that, for instano^ the 
Grecian temple and the raediwal church are mostly shaped after 
the circuraatancee of dinuUe and their respective etvpe and umye. 
To choose a style^ iMt adapted to our wants, is an imitation ki^ 
of character — which, however, is frequently to be met with nov- 
a-day*. A similar tendency of imitation and dangling with the 
antique and the foreign, ana a want of originality, pervades much 
of n^ern art, but nowhere more than in architecture, where it 
•eeiasthat all trace of inventiveness haa exploded; still, this eennot 
be the case, as our most modern time* must h*ve and have want* 
of their own. This, most assuredly, is the case with Protestant 
(evangelic) church architecture, to which the particular character 
of our worship prescribes especial rules, which, however, have not 
yet been attendW to. If we refer the word “Church" to the 
original Erdeeia — a congregation, the importance of the sermon 
becomes with u* paramount ; far more *o than it ever had been 
with the old (Papal) church. Taking the sermon aa the chief 
feature of our worship— the scope and aim of a Protestant church can 
easily be explained. For the sake that the aim of a sermon (like 
any other speech) be accomplished, the orator must not only be 
heard, but eeen by all. This applies with equal force to the orator 
himself, as he requires t* have all his hearer* within the reach of 
his eye, to enter with them into a Uving eemtmety which some may 
call mesmeric. For this aim, the churches, at they have come 
down to us fruin Catholicism, are not appropriate. In a Basilica or 
Gothic church, with one or two latem naves and a choir, the 
•pulpit cannot be conveniently placed, nor the orator heard; which 
IS tne reason, that in Italy a lai^ rover ur carpet is spread over the 
pulpit and main nave on festival occasions. The new spirit of 
Christianity could not re-model everything at once, and especially 
in the department of architecture: It adapted itself to the already 
existing. Roman Baailicas were oonvertec intof'hristian churchew, 
and retained by custom their mis-appropriate form. 

That which eervee the purpose of the sermon is slso in arrord- 
ance with the spirit of a truly evangelic worship — which is, that 
the congregatioo be conariowe of their communion and community 
during the time of divine service; and for this aim, not only the 
preacher, but erery one attending ought to see aJi, for the sake r-f 
arriving at the conviction that they are a community f Hut the 
life of community, which existed In such eminence amongst the firat 
Cliristiana, exploded gradually, as priesthood became paramonirt, 
until all idea of a congregation (community) degenerated into that 
of a complete priest-hierarchy. In Catholic churrbes, such thing* 
as congregations, properly speaking, never exist ; but oas 
portion attends to the mass, others pray at the several aBor*, 
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othfrt come to itnd fr« ; and even the preacher hn# only a portion 
of the pe<iple armind him. The prie-«thiM»d. nlnne. f<»rm a compart, 
ttniform hodv, which, liowever aeclude** itself in the choir, taken I 
up with particular functions. In this part of Catholic churcliea, 
aa well M in their whole stnicture, the want of community I 
ia apparent ; and If it had lM»en as easy to erect new ehun hes aaU» 
chanife a creetl, I’nttestHnts <»uii;’ht never have used Catholic 
rhurchei for their worship. Kec«*^sitv, however, prevailed, and 
some of these older structures de‘U.*rveJ preservatiim on aceount of 
their beauty. Still, it is a ‘dereliction «»f duty, if new Protestant 
churches are built in the form of Basilicas or the old enws. shape. 

It is not our province to make any #/*cri/Jc ;>roprAtr//s for the erec- 
tion of Protestant churches; still, it is the duty of «mr architects 
to search aAer, and to discover ihut form— proi ided all p<»wer of 1 
invention has not left our nire! much we may say, that, ac- ' 
rordinir to our ft*reinMiisr reas<mine, this fitrm oueht to approach 
the circular or rllifttie. Tin* round hum may pivs-^tess some diaad- 
vant.a^s in an acoustic point of %'iew, hut we do not doubt that 
they can be overcome hy study and research. 

HTiilethearchit*H‘l attends to the scope of a huildinfr, he Imsespc- 
rtally in public huildinjr*, also to t.ike care of its i^imrtcr of fccriu/y. 
All nations have imparted to their sacred edifices, hnuty, character^ 
Am\ tHhiimity, and i’rtilestantism, if it comprehend the vocation 
of reltKion, cannot neglect the above requisites of sacred buildings. 
The aim of worship ret|uires an adequate and worthy expansion of 
snare. The sentiments of holy earm^t. «*f pious ]K‘itce and ador.i- 
tiotu will receive much additional »treui^h from a worthy and 
adorned locality. 

It has •►ften been asked, urhat constitutes the beauty of an 
edifice? Surely wo/ the co»tIy. glitlerin:; nmterials which (‘atho- 
lieism has squandered on them in Italy, partly from heathenish 
triinsferred there, -\nother — and we say a «i/pcnV/r mind 
reflects fmm the Gothic churches of the north of Europe. The 
temples <>f IVslmn. superior all the ruins of Rome, are of 
travertine; which coarse material, however, is deified, as it were, by 
the exquisite form and pnqMirtion. It U form which coioitilutes 
heauty — which, after all, is hut form perfect. Both appertain to 
the inimi ; mind creates form, and then refltH'ts, with ecst.icy, on 
his t»wn work — the laws <»f its tiwn bein^ broufflii to manifestation 
— beauty. 

Certainly, before an intuitive observation, the distinctions of 
material and funn vanish. Certainly, marble is more pleat-in^ to 
the eye than «frit‘»t«me, on account of its fnier competent parts and 
colour, which both are forms. The architect raniiot disdain the 
nobler material on this account, as well tut far its jprenter pla'tticity 
and adaptation to elaborate worfcman-Uip. The cusUim to con- 
struct public, especially saiTed, buildiiip. of noble materials, and 
to adorn them cot>tU* and splendidly, is most ancient, and based on 
a true sentiment our mind. Everythiiitf rests here on certain 
proportions and measures ; as als<» the roiineclion between material 
and form obeys the '«ame laws. Even a butldii^r, or iiarts thereof, the 
interior of a church or hall, may become heavy anu cumlierswime by 
bein/ overloaded with ornaments, on account of fonn bein^ here 
obscured and borne down by material. The latter is the case 
with the Milan Domo.the outside of which Utoo rich in ornament, 
while the inside is ^mnd and sublime. 

The beautiful in architecture can be divided into several radii 
which we shall attempt to enumerate, in accordance with the relation 
of their usefulness uud adaptation. The latter may lie raised to 
beauty, or even sublimity — if the site hy far outstrips the bounds of 
absolute necessity. The scope of religi^ius asspmblatfes re«piireti hut 
a limited heiifbt of space; out the tendency uf art soars brifoiui 
that, and attempts to expand, conjointly with material space, our 
feeling and sentiments. Another way of achieving beauty is to 
employ irreuter means and aids than are abs«dutcly necessary. I'he 
buildinf( may, for instance, require pillars for its support; but art 
takes hold of this want, and increa».eM their number to the irreatest 
amount compatible with true proportion. Finally, the scantiness 
and ftern simplicity of the straij/bt line may be increased by lines 
arcuated and wavy'. But to all this mu*it be added tromribitig inKr» 
prcsfiMc by mere word-' — which, however, may be bent lerm^ bar- 
monv, CTmcordance, and unity of cuceptioii. Site and height— 
fdlu^ and diversity, the free wope of form, mu*t all combine 
towards unity ; and ‘naui/ht to appear a* superfluous, isolated, or 
preponderant. By the observation «ml comi»ariM>ii of a number of 
buildiJiira, and by absimctintf laws therefiH»m. certain rules of pro- 
portion (numerical, ifeometric, and others) have bc^n arrived at ; 
to wliioh Vaaci/css architects are accu-tomed to adhere slavishly. 
But the true laws of construction lie in the impression a bmldiu|r 
wiUqiroduce, and which the real artist will know liow to anticipate 



by some sort of internal ari-in/uition ; this inward eenreptiem pre- 
cedes all sketches on pafier or parchment. 

Let us now endeavour to sketch that impreaalon, which a 
Protestant (evan^elic^ house of God has to prodiire. Tbe usual 
cla-Nsification uf the Greek, lUiman. and Gothic may serve as a 
starting |Kmil. The Grecian temple is conspicuous for its mode- 
rate compatw, and the rectilinear form uf construction. It is alto- 
g^ether the type of the polytheistic mind of their builder^ unable 
to seixe the greatness of 0«e-GW. Still, it produces the effect of a 
clear, serene majesty ; and further, tbe Doric may be said to be more 
stern than tbe others. It seems to us tbe fundamental fault uf 
Michael Au^lo, and other architects, who have taken the antifUf 
for their prutotv'pe, to tratufer the Ifreclan-Kumao style into 
C hristian churc^ew. The Doric colonnade would have been, no 
doubt, tbe most adapted to Christian worship; but, so far as we 
know, that style lias been used but rarely ; substituting for it 
the more slender, serene— nay, lasidvinus funian and C'urinthian 
orders, where, at times, colossal dimeiisionii were introduced to 
palliate the inconvenience thus nrisiiiK. But already the Byzan- 
tine or Romanic stvie of architecture had chan^red the Cireek into 
one more appropriate to the Christian mind, hy adoptirq; l/reater 
heieht — thereby, expanding tbe coluimi to ^i^antic proportions, 
and substituting the round arch fur straight lines. For the exter- 
nal ornament of churches, or even the upper parts of their inte- 
rior, this stvie used thin, sliort columns with arches, over which a 
\ profusion uf sculptural and miMiaic oinament is spread. Tbe too 
■ stern character of the eiuemi/ie is thereby modified, and amenity 
' added to sublimity: just the same as the worship uf the true 
Christian is tempered hy mildnei« and love. 

Gothic church architecture has, however, achieved the greatest 
sublimity of religious sentiment, by its pointed vaults ; but here, 
also, a richness of ornamentation unites the serene and lovely 
IVculiar to this style of architecture. Is the mysterious and awe- 
inspiring, which arises partly in the structural proportions and 
forms, and partly in the painted windows, spreading a mystic 
chiaro~*curo over the whole expanse of space. If we assume, in 
fine, that Prutestantism has developed faith and adoration to its 
greatest height and freedom, there can be no doubt that the 
character of sublimity,— vi»., the luiinted iircli style, has to be 
chiefly adopted. It can hardly be doubted, that the adaptation of 
this style will permit the currying out the alMivc-stateil requisites 
of Protestant worship, consequent on its very essence and mind — 
yet, we acknowledge that a sacred edifice thus constructed will be 
much d{^ertat from a Gothic cathedral. It may be thought, that 
the character uf the structure might be somewhat modified a 
greater clearness and serenity of its plan and conception, rro- 
tesUntism educutm towards self-thought and clear itieas ; henc«- 
forth, even iU external manifestations must seek for clearness and 
light. As the congregation has to see as bibles and books 

are to be oAener referred to than with C'athoJicB — stained windows 
will not be adapted, — the more so, as the frescoes proposeil by us 
as a chief ornament for the walls of the interior, would be quite 
confused and uhiiteratod thereby. 

Of these we shall speak in conclusion. In this respect, also, a 
certain chaste economy, if we may say so, u to lie recommend^. 
In C^atholic chiircheit, not rarely a sensual profusion of marble and 
gold is to be regretteil, and at tbe same time, wails and reilingi 
are overloaded with paintings. This medley, however, of a mot- 
ley cr4ryro/»un, makes an especially confusing impremion on tbe 
beholder. Against the painting uf ceilings we must prunoiioce 
most strenuously, as even with the best light it is impu8»ible to 
view them with the requisite quiet and ease; tbe outward i^uiet, 
however, of the beholder lieinglhe necessary condition of the inner 
Mtisfaction, which is tbe aim of all art. At times, moreover, the 
light for such ceiling-paintings is quite a wrung one, as is tbe 
case in the dome of Parma. How much of art and means have 
been wasted in ceUings, and how slight has been the the result! 
On ceilings, art sliould not efl*ect but an adequate and harmonious 
display of colour; at the utmost, arabesques nr farettee are to be 
used, as is the case in some of the idiurches of upper Italy. 
Figures and groups however, ought to be placed at a conveniest 
distance, and in no distorted positions or fore-shortening. If our 
idea uf a communion in Protestant cougregatiuns be amiented to, 
pictures ought to be uoed but rarely, and uf a simple, but graml 
character ; else* they would distract the attention of the people. 
Large historical compositions attract too much attriitiun; but 
figures or hoods of great and pit»us personages will be more appro- 
priate. besidi^s requiring only a limited space. 

If we erideavnur to combrnc the purport of our foregoing ob- 
servations — we have to repeat, that painting liaa to receive a real 
element and ntUiratum ; architci'ture, to manifest the scope of 
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Adsptfttioa ; all perrided by an ideality, which appertains to the 
«ib)ect — an intimate connection (permeation) of the real and ideU. 

® have to inaitt on compoaitions, clear, free, and well->cumbined : 
in fine, the preponderance of the art-acope vii., to brin^ the 
beautiful and sublime into external exifteneei, and thereby to 
awaken art-feeltnp»— via., feeling of serenity, elevation, and con- 
tentment. We cannot forego to expreiM our opinion, that frreat 
buildinfcs can and will never oe conceivea but by men poa- 
•eeainir those feelin^^ in an eminent decree. The complication 
of estimates and business can hardly be avoided now-a-days ; but 
compoitition and inspiration can alone produce huge structures 
worthy and able to inspire the peop/e— a sentiment they cannot any 
lunger be kept without. 

J . L V. 



BEaZSTSa OF B EW PATE1TT8. 

LOCOMOTIVE ENGINES AND CARRIAGES. 

JAsn:a Pbaeson, of New North-terrace, Saint David's Exeter 
for ** certain fmfirotrmen/s in iocomoiive cnetnea and mrriaw.* 
— Granted October 7, 1847 ; Enrolled April 7, 1848. 

Fig. 1 . 




road, and to bring it back to the straight position when the road is 
even. The swivel centre-pin e, is fitted into a socket u, which is 
allowed l4» slide a little endways in guides o, to allow for expansion 
and irregularities, and the holes in the links n. are made ohlong for 
the same reastm, and that tlie links may pull instead of pusliing. 
The boiler and engines are supported on a long upper frame r, which 
IS attached to the lower swivel-frames bv the two centre-pins r, r 
and by the links l, uI the end of the engine. The whole forming 
one c4impound swivel-frame. 

The ooke-box o, a, is placed on the top of the boiler. The 
water-tank may be on a seujirate tender, or may he placed between 
the coke-box ami the bi»iier, or attached in any otiier convenient 
way. The two steiim-heads may be connected at such a height as 
IS convenient to leave heiul-room for the engine-man. 

Another part of the invention consists in the application of an 
®*^****^*^l?'l*'*^ in the smoke-lmx to draw the heated air through 
the tubes of the boiler, and to discharge it either up the chimney, 
as shown in fig. 1, or, if inferred, it may be again returned as hot 
blast into the furnace. This fan will al/ow the use of waste steam- 
pipes of a large size direct from the cylinder into the open air, and 
s<» avoid the great pressure on the ^ck of the piston when the 
ordinaij blast-pipes are used. The fan or fans may be driven by 
bands from pulleys on any of the wheels or axles, or bv a small 
engine fixed on the side of the boiler, which may also if required 
work the feed pumps. The fans if driven by pulleys must each 
have two pairs of pu]le>'s and suitable 
clutches, one pair driven by an open 
strap, and the other pair by a crosaeil 
strap, so as to drive the fans always in 
the same direction, whichever way the 
engine may be going. The clutch-gear 
may he attached to the engine reversing- 
gear If required. 

Another part of the improvements 
relates to coupled locomotive engines, 
in which arrangement the compound 
swivel-frame is adopted. There are 
other improvements mentioned, but they 
are merely variations of those already 
explained. The patentee does not claim 
the invention of swivel or “bogie* 
frames generally, but bis claims arc, tlie 
compound swivel-frame, with coupling- 
rod, provided with elastic springs or 
cushions, and the various attachments to 
the upper frame; the form of boUer; 
the use of exhausting-fans for obtaining 
strong draught; and the compoumi 
swivel-frame, connected by rods with 
elastic cushions, and provided with 
guides and cud links, as a^ve de- 
scribed. 



Thw invention applies to several parts of locomotive-engines 
and carria^. One part consists in the form of the boiler, which 
is made with the fire-box in the middle jiart of the boiler, instead I 
of *t one end. The general outline of the boiler is such as 

wimld be formed if two locomotive boilers of the ordinary con- • 
struction were placed end to end with their two fire-boxes about ' 
four or five feet apart, and then the parts of the fire-boxes below 
the fire-door were joined together by an additional piece of fire- 
box. so as to connect the two ends together into one large fire-box 
in the middle of the boiler with a chimney at each end (fig. 1 ); 
or the boilers may be entirely separate and distinct, that is to say| 
having two entirely separate and distinct fire-boxes butting against 
one another, and having water and steam communications common 
both, but which may be shut off from either boiler at pleasure. 
The axle of the driving-wheels is placed in the middle of the 
boiler, above part of the fire-box and below the foot-plate, so 
that any desir^ amount of wdght of the engine may be brought * 
upon the driving-wheels, and at the tatme time the centre of gravity i 
may be kept very low. The axles of the trailing-wheels are plac^ | 
bek>w the cylindrical part of the boiler, and two pairs of these are 
plKed in one swivel-trame at one end, and two pairs in a similar 
frame at the other end. The two frames are coupled together by | 
two tension-rtMls a, (fig. «). Near the ends of tbCM rods a, are 
placed springs s, made of vulcanised india-nibbCT, and beyond 
these springs are nuts to confine them. The use of these spriugs is I 
to allow each swivel-frame to adjust itself to any inequality of the I 



CHRIMES’ PATENT FIRE-COCK, 

The accompanying engraving (one-third the full size) of a fire- 
cock or valve, is a substitute for the ineffective wood plug, now in 
use in service mains. U'hen under constant high-pressure, it forms a 
substitute fur fire-engines, as in cases of fire it can be brought intu 
almost instant operation, without that loss of time and waste of 
water which the use of the wood plug iiivulvea It can be also ex- 
peditiously, cheaply, and most effectually anplied to the watering 
and thorough cleansing of streets, courts, alleys, public buUdingH, 
windows, &c. ; and in railway stations, tu almost every use Tor 
which a free supply of water is required, including supplying 
engine-tenders, cleansing carriages; and it is also adapted for 
watering gardens and pleasure-grounds by the application of 
suitable outlets fur syringing fruit-trees. It is especially adapted 
for high-pressure supplies fr<»n the circumstance uf the valve 
part of it being closed by the pressure uf the water, the higher 
such pressure l^omes the more U the tiglitiiesii of the valve 
securra, and effectual safety from leakage insured. One great 
advantage it haa over the ordinary fire-plug is that the stand-pipe 
with the hose can be placed on to the valve without the escape uf 
any water, although the mains may be charged with water at a high 
premure. 

By the present system, unless a cock is attached to the branch 
of a fire-plug, a great loss of time unavoidably occurs in removing 
the wood plug, as the water has to be turned off the pipe 
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before the plt»n twn be reraove<I, end to be turned on 

liM been remored, to nuy nothing «f the deUy and difficulty wh»ch 

•ften occurs before it can be removed at all. 




STAND PIPE. 



Oetcrifition . — The Patent Fire-cock consists of a cast-iron boss, 
A, with aperture of such siae as may be required, and flange for 
connecting it with a corresponding flange on branch from mam 
pipe, as represented by dotted lines under fig. 1 — the upper inner 
edge Oy of the boas being raised and fac^, forms a seat for 
the loose valve, B, covered with leather, the spindle of which works 
in a brass bridge, C’, and when not in use, is always closed. T o the 
boss are attached wrought-iron inverted l^-shaped lugs, D, to which 
the stand-pipe, when brought into use, is secured. 

This stand-pipe consists of a copper or iron tube H, with two 
branches on the upper part I, furiiished with screwed ends for 
attaching the hose ; one or both of the orifices are also furnished 
with a brasa screw-cap K. At the oonneclion of the diverging pipes 
is a stuffing-box L, and at the bottom part of the stand-pipe 
there is a brass m^e-screw G, with leaUer washer F, working 



through a brass female-screwed collar E. This eoUar has pro- 
jecting lugs, which paaamg under lugs D of the fire-cock, firnly 
secure the lug togetner, and form a connectioo of the stand-pips 
with the fire-cock, perfectly water-tight. 

Passing down the stand-pipe, through the stuffing-box L, is a 
wrought-iron rod, with brass crutch-handle at top, and a male- 
screw at bottom, working through a brasa female-screw in the 
bridge G. Bv turning the crutch-handle M, the rod gradually 
presses down' the valve B, of the fire-cock, and allows the water 
to escape all round the valve and ud the stand-pipe ; and at the 
game time by the gradual opening of the valve by the aid of the 
rod and screw, the flow of water Is controlled, and concussion in the 

f iipes prevented ; while at the same time the sudden strain on the 
eather, or other lioee which may be attached, is, to a very great 
extent, dimimshed. 



PADDLE-WHEELS. 

Thomas Hu.wt Baebem, of King-street, Cheapside, Loodon, gen- 
tleman, for ** ]mprorement4 in ntackinenf for propping oese^.*— 
Granted October 7, 1»47 ; Enrolled April 7, lfi48. 

This invention consists of an arrangement or combination of 
parts into paddle-wheels for propelling vessels. The external case 
of the wheel is a cylinder, which is fixed to and revolves with the 
driving-axle; and the floats are so arranged within the cylinder, 
as to be projected outwards when required to act, and are again 
withdrawn into the cylinder as they go out of action; such con- 
strurtion of paddle-wheel allowing it to be wholly immersed in the 
water. To govern the action of the floats, the patentee prefers to 
use a cranked axis, one end of which enters into the main or 
driving axle. On to the main-axle is placed a boss, to which arms 
are attached, for holding firmly the floats. The annexed diagram, 
which U a side-section of the paddle, will explain the majiiier is 




which the floats are intended to act. The CTlioder 6, 6, has aa 
many slits or openings through it as there are floats to the wheel ; 
and within the cylinder are angular hollow vessels//^ which give 
buoyancy to the wheel, and also serve for the purpose of offering iI^' 
dined guiding surfaces to the floats as they are moved outwards. 
The arms A, A. are attached bv pin-joinU to the boM or collar oa 
the crank axis ; and to the enus of the arms the floats are to be fixed. 
The floats i, i, f, are represented to be in action, whilst the others 
are drawn within the cylinder. The patentee says, that alUiou^ 
he prefers to use a cranked axis for governing the action of the 
floaU or paddles, it will be evident to an ei^wiwr that an eccen- 
tric might be substituted and produce a like result ; and it will 
also be evident that in place of having the floats or paddles whereon 
are arms or spokes governed or controlled by a crank or eccentric 
axis, the ease A, might revolve on and be governed by fixed eccen- 
trics one on either side. In such case there would be a fixed axis 
between the eccentric bearings of the case b. The nave having the 
arms of the floats or paddles would revolve freely on the fixed axis 
between the fixed eccentrics, and the case b would receive motion 
by a cog-wheel affixed thereto driven by aiiotlier cog-wheel actuated 
by the engine, or in any convenient manner. 

What the patentee claims in this invention are, the mode* of 
constructing paddle-wheels whereby floats, or paddles, or arm* 
are combined with a case 6, fuch floaU on the case being governed 
by a crank or eccentrics. 



Digitized by Google 




18iS.| 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



m 



RAILWAY CARRIAGES. 

TnoKAt Dvrnt^ of Windsor-brid|re Iron Works, Manchester, for 

ImjMwemmlt in railway whrek, jaekty — Granted November 

8, 1847 ; Enrolled May 8, 1848. 

ThU patent ooinpriie* several objects connected with railway loco- 
motion. Mr. Dunn first describes sexeral improvemenU in the con- 
struction of wheels. One of the principal in the easy removal and 
replacement of the tyre upon the wheel when it has become worn. 
Tnis he effects in several wa)*s. His first method consists in 
having the nave, arms, and an inner tyre cast in one piece, upon 
which the outer tyre is bolted by means of a flan^, which projects 
inwards a few inches beyond tne inner surface of the tyre. The 
joint between these two pieces, out of wliich the wheel is firmed, 
is packed with ^itta percha or some other elastic sulistance. A 
second method consists in having the nave of the wheel cast with 
mortices in it for the reception of wooden arms or spokes, and in 
afterwards fixing the tyre to the nave, hy holts passing down 
through the middle of the spokes. Accorditi|r to a third method, 
that part of the wheel which is occupied hy the arms is entirely 
filled iu with sejnnentK of wood, between which se^ients there are 
driven wed^C^ of either wood or iron, so that the wheel Is almmt 
entirely solid. The tyre is attached to the nave by bolts, as in tlio 
former instance. 

The patentee makes hie axles of wood and iron, the wood form- 
ing an internal solid core, with an outer corering^ of iron. He nlao 
makes axles of several pieces, by having the naves truly bored out, 
and driving Into them a short axle, or rather part of an axle, 
which is formed on the outside of the wheel, into the journal or 
bearing, and on the inside projects only a few inches leaving suffi- 
cient strength of material to pass a cotter through to retaiti the 
axle in the nave. The two wheels are then connected by rods of 
iron, which have collars formed upon them near to their ends. 
The portions beyond the c<illars are passed through holes formed 
in the naves of the wheels, and have screws upon their outer ends, 
so that the wheels are, in a measure, devoid of axles — the connec- 
tion between them being formed by the rods. 

The second portion of Mr. Dunn’s improvements relates to the 
construction of jacks for moving carnages and locomotives on to 
the line of rails when they have got off. The chief feature of this 
improvement consists in providing the jacks with four small fric- 
tion-mlleni at the bottom of the pillar, by which the jack, with its 
load, is easily made to run upon a smooth surface in any direction. 

A third improvement consists of a means of removing carriages 
from one line of rails to another, which the patentee effects by 
meona of a low truck, running upon a set of cross rails. A portion 
of the main lines of rails is made to form an inclined {ilane at 
pleasure, by means of earns fixed under the rails, whereby he is 
enabled to run the carriages on to the low truck. 



LUBRIC.\T1NG COMPOSITION. 

Thomas Dennk, of Bermondsey, Surrey, strap manufacturer, 
for ImprocemtnU in the tnana/aciure of grtoMt or oompoeitionM 
for atmot^eric pipes, and for lubricating the ojck* and mating ftarU 
ef macAtner^.'*— Granted April 87; Enrolled October 37, 1847. 
^Reported in AVir/on's London Joumaljy 

The improvements consist, first, in preparing a lubricating com- 
poaition by combining oil, or tallow or other grease, with certain 
fight, soft, white, and unctuous precipitates or bodies, insoluble in 
water (mi as to be incapable of Wing used as detergents), and ob- 
tainable in the manner hereafter described ; secondly, in preparing 
a lubricatiiig compo«itinii bv combining oil, or tallow, or other 
grwaae, with vegetable black or with larop-hlack ; and thirdly, in 
mixing the cnmjiositions, prepared according to the first and second 
improvementa, in such proportions as may be desirable, in order to 
render the same more suitable than when used alone for the lubri- 
cating purposes above mentioned. 

The mode of carrying out the first improvement is as follows:— 
The patentee introdure« into a vessel or tank such a quantity of 
kguor ralcu, or of a saturated or other solution of sulphate of mag- 
nesia, or of sulphate of magnesia and ammonia, as he considers 
will be sufficient for the ouantity of composition required to be 
prepared; be then grHdunlly pours into ana mixes with the same 
a strong solution of such of the vegetable or animal oils as are 
most suitable for the purpose, and which have been renderi^l 
miscible in water bv boiling the same with alkali or caustic le^ ; 
or, instead of the solution just mentioned, he employs a strong 



solution of either the soft or hard soap of commerce ; nr he intro- 
duces the liguor calcie, or the solution of sulphate of magnesia, or 
of sulphate of magnesia and ammonia, into the pasty and sapo- 
naceous fluid, obtained by boiling eithei oil, or tallow or otaer 
grease, with alkali or caustic lev, — having first drawn the fire and 
allowed the pasty mass to coo'l down to 100 '^ Fahrenheit. The 

f iatentee continues to add the saponaceous fluid so lung as any 
ight, soft, white, and unctuous precipitate C4intiiiues to be pro- 
duced ; and then he separates such precipitate from the mother 
liquor, by filtration through a fine linen sieve, — preserving the 
mother liquor when it contains, in solution, any valuable saUt, to 
as to make it useful for manufacturing caustic levs. 

113 lb. of the precipitate, obtained as above, are tc be combined 
with from 40 lb. to 1 13 lb. of palm or other oil or grease : the quan- 
tity of oil required will vary according to the peculiar character 
of the oil employed ; but aWut 46 lb. u’ilL, in most cases;, be suffi- 
cient. The apparatus used for effecting this combination is a 
cylindrical iron vessel or mill, open at the top, containing a re- 
volving agitator, and having two pipes at the bottom, furnished 
with stop-cocks, for the purpose of discharging any water or other 
fluid that might accumulate inconvetuenOy during the proceas. 
After the precipitate has been introduced into tlie mill, and the 
agitator set in motion, the palm or other oil is gradually added ; 
then, as soon as the proper quantity of oil has been used, the 
mixture will thicken and assume a consistence considerably greater 
than the oil or other ingredient or ingredients possessed in the first 
instance; and a chemical combination will so far take place, that 
the greater |K>rtion of the mother liquor contained in the precipi- 
tate will be driven out, and must be drawn off by the pipes above 
mentioned. A supply of cold water la next allowed to run upon 
the f^ease or composition in the mill, so that it may be waahed 
therein, in order to cleanse it from all adhesive impurities of the 
mother liquor ; after which, the water is to be drawn off, and then 
a few pounds of oil are to be mixed with the composition, to sepa- 
rate any adhering particles of water, and to give it a finer and 
better appearance. The grease or composition is now ready for 
use ; but if it should not possess sufficient consistence for the pur- 
pose to which it is to be applied, from 5 lb. to 3B lb. of melted 
tallow should be mixed with it in the mill ; or, when the tallow is to 
he used, it may be mixed with the comiMisition before the latter is 
washed with water, as before mentioned. 

The second improvement consists in the production of a black 
p*ease or composition, which may be exposed to great extremes of 
beat and cold, and does not readily freeze, by combining 160 lb. 
of palm, olive, or other oil, or grease, with from 10 to 40 lb. of 
vegetable black or lamp-black. The oil is first placed in the mill 
before described, and then the agitator being put in motion, the 
vegetable black or lamp-black is added in smaJl quantities at a 
time ; and the mixture is agitated until the black grease or compo- 
sition has acquired a sufficient amount of conAistetice. 

The third improvement cuasiRtN in combining a portion of the 
black grease or comp<i»ition with grease or composition made In 
the manner described under the first improvement, to prevent the 
same from freezing when exposed to frost or snow, or to protect it 
from the action of extremes, either of heat or cold: the combina- 
tion of the compositions U effected by the use of the mill before 
described. 



BRONZING METAL SURFACFA 

CiiABLes Di: LA Salxeiir, of Paris, for “ Improremmie <n 4rasv- 
ijtg and bronzing the eurfacee of Heri^ irrm, rtnc, And, and ftn.*'— 
Granted September 30, 1847; Enrolled March 30, 1848. 

The improvements relate to coating steel, iron, zinc, lead, and 
tin, with brass and bronze. For the purpose of coating metal with 
brass, a bath is prepared, composed of tne following ingredients : 
— 4,000 parts by weight of distilled water, 610 parts of sub-cv- 
bonate of potash, 34 parts of chloride of copper, 48 parts of sul- 
phate of zinc, 304 parts of axotate of ammonia, ana 13 parts of 
cyanide of potassium. The cyanide of potassium is dissolved in a 
small portion (about 130 parti) of the cold distilled water; at the 
same time, the sub-carbonate of potash, chloride of copper, and 
sulphate of zinc, are introduced into the remaining portion of dis- 
tilled water (contained in a separate vessel, and having its tem- 
perature increased from 144” to 173” Fahrenheit, to facilitate the 
disHolution of these matters); ami when they are pe^ectly dis- 
solved, and the solution has become cool, the aiotate of ammonia 
is added. After the solution has been shsken for a long time, it is 
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Allowed to utend for 94 hours ; it i« then decnnted with a c^*phon. 
And the solution of oyenide of potassium (wbirh should be Hmnid) 
is added thereto. If the solution thus prepared he submittea for 
about Sve hours to the action of a volatic battery with a rapid 
current (mich as Bunsen's, Grove’s, or Daniel’s battery), and nt a 
mean temperature of 77® Fahrenheit, it will deposit a coat of 
vellow copper, or brass, on the metal article iniinemed therein. 
The process mav be performed in vesaels of porcelain, china, glasa, 
or wood (which may be liiieil with bitumen, or any isolating 
resinous matter) ; and the vessels are preferr^ to be of a rect- 
anitular shape. 

I f the articles are to be coated witli bronze, 95 parts of chloride of 
till are to be substituted for the* above-mentioned 48 parts of sul- 
phate of zinc; the proportion of chloride of copper is to be increased 
from 9S parts to 48 ; and a plate of bronze is to be used aa the 
electrode : in other respects the bath is prepared with the same in- 
mdients, in the proportions above stated, and the process is con- 
ducted in the manner before described. 

A bath, for coating articles with brass, is prepared, by dissolving 
600 parts of sub-carbonate of potash, 15 parts of cliluride of cop- 
per, 35 parts of sulphate of zinc, and 60 parts of cyanide of 
potassium tog;ether, in 5,000 parts of cold distilled water. After 
the bath has been stirred, it is allowed to stand fur from 94 to 48 
hours ; it is then subjected, in a cold state (from 95® to 30® Fah- 
renheit). to the action of a voltaic batter^*, uiirini^ the same time, 
and in like manner to the preceding baths. When this bath lie- 
comes impoverisbed by use, the salt of zinc, or copper, which has 
been absorbed, must be replaced. The bath lost described may 
also be used for bronzing, by substituting about 10 parts of chlo- 
ride of tin for the 35 parts of sulphate of zinc, and employing an 
electrode of bronze. 

In either of the processes above described, instead of the sul- 
phate of zinc, or chloride of tin, any neutral salts of zinc, or tin 
acids, may be employed, ac^iording to whether the article is to be 
eovei^ with brass, or bronze, so long os the bath is sufficiently 
rich in potash, that there may be no action upon blue paper of 
turnsol. The proportions of the salts of tin, zinc, and copper, 
may be varied according to the colour desired to be given to the 
metal coating. This invention may also be applied to the coating 
of alloys. 



RAILWAY BARS AND CHAIRS. 

RiceASD SuAW, of Gold's-green, West Bromwich, Stafford, 
railway-bar hnisher, for ** Imf/rorfmenf* in tKe manufacture of 
wr^mght-iron raUway bare and raitteap ckaire,*^ — Granted October 91, 
1847 ; Enrolled April 91, 1848. 

The improvements described in this specification relate to the 
eoiistructon of railway bars and railway chairs, as also the arange- 
ment of the machinery for their construction : and consist. First, in 
the mode of forming and piling the pieces of iron to form the rail- 
way-bar, for preventing the lamination of the metal, 'niis is 
effected by placing and piling the bars in the manner sliown in the 
annexed diagram, fig. l,the lower portion of the bar being piled 
' * in the usual manner with flat bars, and the upper 

portion piled with a broad bar bent into the torm 
shown, the edges abutting upon the surface of the 
bars beneath, and the interior being filled and piled 
in the usual manner. ^V'hen the railway-bur is 
finished, the grain of the metal is arranged in the 
form represented in fig. 9, and thus no laminating 
edges occur on the head of the working surface. 
The other improvements claimed by the {wtentee > 
are, Secondly, the mode of manufacturing arought- 
iron railway bara-with protecting rails or flanges 
affixed thereto, in such a manner that the heads 
nr working surface of the railway-bar stands above the sup- 
port of the protecting rail or flange. Thirdly, the mode of 
^nufacturing railway-oars with hollow beads or working surfaces 
in such a manner that the cheeks of the chairs may pass into the 
hollow of the head or working surfaces for the purposes of support. 
Fourthly, the mode of rolling railway-bars with rollers placed 
three high ; aa also the mode of rolling by the same means the 
curved bars uaed in pUcing and pUing for making his improved 
railway-bars. Fifthly, the eonstrucUon of chairs for supporting 
bis improved form of rail*ray-bar. 




BORING AND SINKING. 

William Gosswtch Gaad, of Calstock, Cornwall, engineer, fiir 
certain Jmprovemente in macMnerp and impiemente far uteina and 
tinking. —Granted Ottober SI, 18*7 ; EnruUed April SI, ]«*8. 

The objert of this invention ia to impnire the form of the 
cutting-to(»l used in boring so as to remove the debris more easily ; 
and Msu to work the boring instrument more effectively. It it in 
the form of the tool, however, that the chief novelty of the inren- 
tion Mnsists, The cutting ends are made of a concave or inverted 
cap-Uke form, divided by a cross into four segments, with apertures 
leading from these segmento into a hollow cylinder or shaft 
screwed into a neck of the bit. whereby the bored-out material* 
are removed out of the way of the catting edges. Fig. 1 repre- 
tents a vertical section of the borer or bit, con- 
structed according to this invention ; and fig. 9, 
an under plan view of the same, showing the 
cutting edges. The shaft or hollow part 6, mrms 
the receptacle for the bored-out materials. This 
hollow shaft has the part o, which forms the 
cutter, screwed or otherwise affixed thereto, it 
being made of steel or some other hard metal. 
The cutting face is of a hollow form, or nther 
of four distinct hollows, the area being divided 
by a cross into four Bectionsd,d,<f,d, ffig. 9), each 
separate hollow terminating in a hene e, leading 
U> a main opening m, in the trunk of the borer. 
The outside diameter of the cutter from the 
cutting-edge to the point A is of a cylindrit^ 
form, and from the point A, (fig. 1). to where it 
joins the hollow shaft, it is tapered about half an 
inch in order to clear the shah-part A, and allow 
it to pass freely after the cutter. The cutting 
edge, forming the circumference, is bevelled only 
un the inside ; consequently, the material, which 
becomes detached by the blow, is projected in- 
wards and upwards, leaving the external part 
free from obstruction in its working. The pieces 
detached by the cutting edges, forming the crum, 
are also projected upwards, and by the concave 
form of each section are all conveyed into the 
openings e, ^ e, e, to the main channel m. A 
valve-seut of brass c, (fig. 9,) is secured in its 
place by having the stem L screwed down on its 
surface. This valve-seat has its opening in the 
centre, corresponding with the main channel m, 
and is fitted with a ball-valve k. The detached materials pass up 
the main channel m, into the body of the stem A, at each successive 
stroke of the borer ; the quantity of materials detached each time 
nearly filling the concavities but bv being convened di- 

rectly into the receptacle, they arc prevented from impeding the 
operation of the cutters. 'I'he valve A, which is prevented from 
rising too high by a cross-nin in the stem, cuts off any return 
downwards ot the borings. In this manner may the operations of 
boring be continued until the entire capacity of the stem A, U 
filled, when it is to be withdrawn from the boring, and the contents 
removed, which may be effected by turning the bit upside down, 
when thev will pass out of the aperture, p ; but the patentee 
prefers, when the detached materials are of a drv description, to 
Keep the tool vertically in its boring position, and by r^ing up the 
valve from below, to allow the contents to run out. 

The second part of the invention, uhich relates to the mode ot 
working the boring-tool, needs little description, as it contains 
nothing that is nuvd in principle. The patentee adopts the Chinese 
mode of boring, by fixing the tool to a chain or rope, and producing 
the effect by continually lifting it up and letting it fall, the height of 
the fall being regulated by the resistance to be overcome. There 
is a lever attached to the chain at the top, tu one end of wUch 
weights art suspended, for the purpose ol counter-balancing the 
increased weight of the chain as the depth of the boring increazea, 
so that the working may be rendered os uniform as poaaible. 




MANUFACTURE OF IRON. 

Alfbep VijfCEKT NlfWTUN, of Chancery-lsne, Middlesex, for 
”/wipfoi»ed machinerp for bioirminp iron,“ (A communication. W 
Granted Octoberl4, 1847 ; Enrolled April 14, 1848. 

This invention is for the purpose of more effectually compretaing 
or ohingling puddles, balls, or loups of iron into blooms, ^eii^ 
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provem«nU are — Flrttljr, tbe mode of compreeeifig or shin^Ung by 
means uf a C4impre»«r actinia in combination with two rollers, and 
producsnft therefrom a bloom. Secondly, in the use of cheeks, be> 
tween which the bloom U formed, having sprinjps at their backs for 
the purpose of settinir and keeping the ends of tiie blooms square and 
of prooer shape; these cheeks act in combination with the cam - 
formeci oompresser and rollers. A third improvement consistaof 
an arruiurcment of apparatus fur feedinfr the shinirlinK^apparatus 
w ith halls to be shinfile^l, and for diM-harfrinir the bloom when suf* 
hciently compressed and ahin^led. These combined improvementa 
are represented in the annexed sectional elevation. A, the ca»t-iron 
frame of the machine, securely fastened to the bed*plate B ; 




withio the upper part of the frame are slidinj^ blocks, C, C, form* 
in|T hearings for tne shaft J), upon which is mounted and properly 
secured the cam-shaped comprewer E, of the peculiar form shown. 
The periphery of tne rompresser is eccentric to its centre of 
motioo, for the purpose of tM|ucezlng and compressing the ball of 
iron between the periphery thereof and the rollers F ; this ec- 
centricity of the periphery of the cam-shaped compresser com- 
mences at the point 1, where it begins to impinge upon the ball of 
inm submitted to its action, and continues round tnree-fourths of 
the whole circumference of the compresaer to the point 5, in the 
following manner — namely, from the puint 1, of the periphery, to 
the point thereon, the eccentricity is very abrupt : the pe- 
riphery recedes from the centre quickly outwards from the centre 
Ilf motion for the purpose of mure quickly and effectually com- 

f ressiug the ball uf iron and squeezing out the impurities there- 
rom ; from the point S, to the point 3, the eccentricity is more 
gradual ; from the {Kiint 3, to the point 4, the eccentricity is still 
less, the point 4, being at the greatest distance from the centre of 
the motion ; from the puint 4, to the point A, the eccentricity of 
the periphery is reversed, that is. It inclines ver>* slightly inwards 
towards the centre of motion ; the whole space from the point 5, 
to the point 1, being one-fourth uf the whole circumference, is left 
open and free fur the purpose of allowing sufficient time for dis- 
charging the bloom produced by the last revolution of the com- 
presser, and for receiving into the machine another ball or loup of 
iron to be slilngled. The periphery uf the cuinpresser is also formed 
with teeth or indentations thereon, for the purpose of more effec- 
tually entering into the ball or loup of iron and sriueeziiig out the 
impurities from it; these teeth or indentations from the point 
I, on the periphen' of the compreaser, to the point 2, are very 
deep, for toe purpose of entering mure deeply into the ball at (he 
commencement than ut any subsequent period of the process; 
from the point 2, to the jMiint 4, tlie teeth gradually become less 
coarse, being fine at the point at 4; from the puint 4, tu the point 
5, the periphery is nearly nr quite plain. Another advantage at- 
tending the construction of the periphery of the cam-shaped com- 

f ireuwer, is the turning the ball ur loup uf iron round upon the 
ower rollers by means of the grip or hold of the teeth or indenta- 
tions, the lower rollers F, F, arc placed in the position shown 
below the conipresser E, at such a distance therefrom aa tu suit the 
•ite of the ball or loup of iron tu be shingled and the size of the 



bloom to be produced ; thene rollera F, F, revolve in bearings fixed 
to tbe main frame A, of the machine ; they are placed cloee toge- 
ther but not in contact ; the peripheries of these rollers are pro- 
videxl with projections thereon, for the purpose of effectually turning 
the ball or loup of iron round while unaer operation, and thus 
subjecting every surface of it to the squeesing action uf the com- 
presser. The rollers F, F, are connected by toothed gearing with 
the cam-shaped compresaer £, so that they revolve in different di- 
rections, also the peripheries of the rollers and the periphery of 
the compresser must revolve at nearly equal velocities ; there is a 
mode of adjusting the distance of the rompresser E, from the 
rollers F, F, to suit the Quantity of metal in the ball or loup by 
means of the set screw U, pawing through the head of the frame 
A. For the purpose of setting up the ends of the bloom sqtiare 
and romprewsing it endways, at the same time that U is compressed 
by the cumpresser and tbe rollem, the patentee employs his second 
improvement — namely, the spring or pieldirifr cheeks; three 
cheeks 11, H, are placed one on either side of »e cumpresser K, 
over the rollers F, V, the cumpresser in revolving pawing between 
them ; to the hark of each of the cheeks are secured two rods or 
studs passing through holes in the main frame, which thereby 
serve as guides tu thorn. Around the rods, and bearing stiffly 
against the hacks of the cheek, and the inside of the main frame 
A, are helical springs, for the purpose of prewing the cheeks U, H, 
towards each other, and theretiy pressing and setting up the ends 
of the bloom of iron when pressed outwards by the action of the 
rompresser; the outer ends of the rods are provided with washers 
and pins for the puqiose of preventing the springs from preaaing 
the cheeks too near together, and therel^ coming in contact with 
the sides of the comprewer £. The front faces of the cheeks 
(those which act against the ends of the bloom of iron) are of a 
convex form, somewhat flattened in the middle The feeding- 
apparatus, which constitutes the patentee's next improvement, 
conaisU of a trough or frame L, attached to the main frame A, in 
fruut of the machine in an inclined position: within this trough 
or frame is placed the plate or frame M, to which are attached the 
two bars N, N, one on either side ; they move in the guides O, O ; 
upon the base or frame M, is placed the ball or loup of metal tu be 
fed into the machine ; the frame M is kept back by a balance- 
weight below the foundation uf the machine ; the end of the bars 
N, N, terminate in the hooked shape shown at N'. The mode of 
feeding is this: — the ball or loup of metal to be operated upon is 
thrown upon the bar or frame >1, where it remains until the com- 
presser comes into the position shown in the engraving, that is, 
when the compressing surface of the compresaer is out of action 
with the rollers, and the open or free space of the compresaer from 
3 tu 1, is over the rollers, thereby allowing an opportunity for dis- 
charging tlie last-formed bloom, and receiving another ball or lonp 
to be njierated upon ; at this moment two pins or studs, projecting 
front the aides of tbe compresaer, come in contact with the ends 
N', N', of the bars N, N, which is thereby drawn upwards, and the 
ball or loup deposite«l upon the rollers F, F. At tbe same time 
also, an arm or crank, fixed upon the compresser-shaft I), outside 
the main frame, acts upon the bar Q, which is connected by a lever 
to the discharging-plate R, in such manner that the bloom of iron 
is discharged from the machine at the hack at the same time a 
fresh ball or loup is fed into it at the front. The discharging- 
apparatus is retained in its proper position during the shingling 
proceas, by means of a spring. 

The patentee claims — First, the arrangement of machiner)* as 
described, for compresaing or shingling puddles, balls, or luups of 
iron into blooms. Secondly, the spring or yielding cheeks for 
setting up the ends of the blooms, as idso tbe cam-shaped com- 
prt^ser and rollers as described. Thirdly, the feeding aud dis- 
charging apparatus. 



A CENTRE-VENT REACTION WATER-WHEEL, 

Communitated to the FraiMin Irutituie^ (/, 5., 6y Z. Pabkeb, o/ 
Phiiadelphia. 

In my notes of the experiments on the centre-vent reaction 
wheel at Troy, I mentioned the fact of the small amount of water 
discharged. In proportion to the aperture, and of its disposition to 
uniformity unaer all velocities of the wheel. [See Journal^ anU 

p. no.] 

I might have stated that In all cases in which the vanes of the 
wheel direct the water nearly tangentially to the Inner circle of the 
annular rim of such wheels, the quantity discharged (under cir- 
cumUances of full supply) appears to be about ^0 per cent, of the 
theoretic discharge ; ana that this proportion appears to be but 
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little effected hy rhenffe« in the velocity of the wheel, froni beinir , 
held etetiooery, to any velocity it may acquire by the preamire of 
the water on tne vanea ;~c»r by any change in the circular motion 
of the water enterinf^ the wheel (at ita verge), either with or con- 
trary to the circular motion of the wheel. 

In corroboration of thia poaitinn, we have the experimenta at 
Troy, in which the discharge (at the maximum) waa a tride less 
than 50 per cent., owing probably to the unfavourable form of the 
vanes ; — and the fourth *et of my model improvement* (the notes of 
which you have), where the water passed, inwardly, through a 
structure, which, when the wheel was removed, was exactly similar 
to such a wheel, — the quantity discharged in this instar»ce, being 
just 50 per cent, of the theoretic discharge. 

Among the many ^interesting objects" at the American Institute 
Fair, of the present season, there was a centre-discharge reaction 
wheel, in a very neatly constnicted model, the wheel, about four 
inches in diameter, being made of brass and neatly hnisbed. To 
the under aide of a disk, attached to a vertical shaft, were attached 
plane vanea extending from the verge to a circle about one-half of 
an inch from the verge. To these vanes was attached the annular 
rim, in the usual way. The angle of the vanes directed the water 
somewhat without the direction tangent to the inner diameter of ^ 
the annular rim, and after passing into the wheel, it fell thnmgh 
the opening of the rim, and bottom of flume some inches, into 
a baain beneath. The flume was a glass cylinder about seven inches 
diameter ; and the supply, a constant stream of ^ Croton" through 
a lead pipe, — falling in from the top of the cylinder. 

Suspecting from my former exi>erimentH that the discharge of 
auch a wheel must be uniform under all velocities, I took the op« 
portunity of experimenting on this, hy applying friction to tne 
shaft (at^ut half an inch in diameter) with my Angers. I could 
make no ttntibk tmriation fn the height of eurfttee by tiny change of 
velocitgyfrom being Ac/rf, fo running it beyoftid Um natural free rvfocify 
(hg ToUing the aknfi btiwen the thumb and Jingere Jy nor bg turning 
the wheel bacJneard. 




The aceoznpaoying cut repreaenU a eection of the vanes. 



TREATISES ON THE STEAM-ENGINE. 

The want of a satisfactory treatise on the steam-engine has 
long been felt. The existing treatises, notwithstanding their 
general merits, do not supply the whole of the information which 
the engineer requires; and the k>o«eneasof scientific views, and the 
neglect of systematic arrangemeiil, observable in most of them 
render much* of llie knowledge imparted either dubious or inacces- 
sible. 

We have been frequently called upon to give advice in the choice 
of a work on this important subject. In answer to correspondents 
who had made an application of this kind, we replied some time 
ago (voJ. IX., page 3W), that a complete treatise appeared to us 
to be one of the desiderata of engineering literature. Several sub- 
sequent letters strongly confirmed the opinion then expreased, that 
the existing treatises on the theor)’, construction, and routine 
management of the masterpiece of mechanical invention are not 
what they ought to be — oerwruir, completey and systijiatic. 

It is no disparagement of the efforts of those who have already 
written on the subject, to assert that we now know more of it than 
they did. This branch of know ledge is neoeasariiy propeasive. The 
vperatioui of the ateam-eogine have been extended in divenity 



and magnitude, and have attained a universality which to its great 
inventor himself would have appeared incredible. The new de- 
mands of the manufacturer, engineer, navigator, and mechanician, 
itimulate and suggest new applications of the moat powerfol 
and m<Mt obedient of the agiuits of human industry : upon ma- 
chinery so complicated, the fertility of modern invention and the 
boldness of niodern enterprise are incesiuintly and succesafiilly 
exerted : while the minute details of the apparatus are constantly 
receiving fresh improvements, as practical Hkill becomes more and 
more developed and refined. 

Vet the apparatus itself is in the main unchanged. The steam- 
engine of \\ att is the steam-engine oflti4H: the great inventor 
bequeathed it to us almost perfect in all its principal parta, and 
the small amount we have been able to add to bis legacy is a 
striking and accumulative testimony to its original value. 

This consideration greatly simplifies the labour of compiling a 
perfect expedition of the combination of the mechanism. But 
though the innovations of practice be here confined to details, in 
other respects the change have been fundamental. Experience 
has effected great alterations in the purposes ihe management, 
and the dimensions of the engine itself ; and the aeceasory parts of 
which the boiler and furnace are the principal, have received im^i- 
ficstions which have completely changed their character. 

The theorg of the steam-eugine is also fundamentally different to 
that originally proposed: that Tredguld’s views of the ratumaJe 
of its action have been totally falsified by subsequent experi- 
ence may be unhesitatingly assorted. It is much to be regrett^ 
that hi* authority, deservedly great as it in some respects is, has 
given weight to opinions which of themselves cannot stand the test 
either of theory or practice. It is still more to be regretted that 
mistaken partiality to his works sliould hare induced subsequent 
writers to gloss over his errors, and defend that which is indefen- 
sible. M'hen the theory of the Count de Pambour appeared, its 
obvious truths ought not to have been resiste<l by absura prejudice 
in favour of our cuuntn man. De Pambour is right — Treo^id and 
his followers wrong. This sounds like a ver)* dogmatic assertion : 
and we intend it to be so, for if the lucid demonstrations of 1> 
Pambour fail to convince his opponents, they are either too per- 
verse or too dull to be converted : we are driven as a last reaource 
to assertiuti, cj* eathedrdy and to resist frivolous contradictions by 
the weight of great names. The theory of De Pambour had no 
sooner appeared, than all scientific writers renounced their pre- 
vious views, and without reluctance signified their adhesion to his. 

Nut indeed that all his conclueione are absolutely indisputable. 
The chief problem to which he addressed himiielf was this: — Given 
the dimensions of an engine, to ascertain the resistance it will 
overcome at a given velocity, or the velocity at which it will over- 
come a given resistance. Now, the main difficulty of the question, 
and that which De Pambour has only partially met, is to ascertain 
the amount of resistance. It is an essential element, and any 
uncertainty respecting it affects the whole subject. M'ithout 
particularising further, we may observe that he has erroneously 
estimated the resistance to which locomotive engines are subject, 
and has assumed a law of friction (Coulomb's) which is in this case 
inapplicable. Another difficulty is in awertsini n g the actual 
efficiency of the boiler. It* apparent evaporation and its effective 
evaporation are not the same — part of the water being drawn into 
the cylinders in a liquid state. The amount of “ priming" depends 
on mmute and vari*^ circumstancea, — the violence of ebullition, — 
the foulness or purity of the water,— -it» level in the boiler, — and 
the capacity of tne steam-pipes. Certainly, no mathematical for- 
mal^ such as De Pambour has laid down independently of theae 
consideration^ can be universally and exactly correct. 

The materi^s for an improved treatise are abundant; and tboae 
who enter on the task or compiling such a work, should ransack 
every source of information. Nutwithstaiiding our strictures oo 
Trengold, we are disposed to think that his work ought to be the 
basis of a new treatise. There are many reasons which conduce to 
this conclusion. In the first place, on comparison, his plan and 
arrangement seem the most perspicuous hitherto pubUsned. In 
the second place, most engineers are familiar with it. 'I'hia is a 
great point : readers do not like to be ron.Htaiilly learning out of 
new and engineers especially have seldom time to spare in 

familiarising themselves with new systems. 

'fheplan which .Mr. Eaton Hodqki.nson has pursued in his edi- 
tion of the “'Freatise on Cast-Iron," appears to be the bMt for 
the caite before us: he has left his author's text as he found it, 
appending his own corrections and addition*. With respect to a 
treatise on the steam-ennne- the authorities to be searched and 
cited are numerous and valuable. In pure theor)', the views of 
Du Pamhoi'B should be clearly stated, with the modification above 
suggested. Eoine of Professor Mouu-xy's most useful practical 
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remilu tboold be lOeo referred to ; bin reeearchea respecting the 
effect* of frictioo of the parts of the cnfrine are too complicated, 
and depend on data too uncertain, to be available ; but some of hia 
inveati|^tiona reapectinf^ the fly-wheel, Ac., are invaluable, and 
have the advantage of leadinjr to simple arithmetical rules. 

The ffreat contineniai authetrn require to be dilif^ntly and 
tboroujrmy examined. It is principally from the French writers, 
with Navies at their bead, that h>rt‘i^ asaisiance must be ex- 
pected ; and tbe system pursued in France in the education of 
entriaeers, renders almost every treatise written in that country on 
practical acience worthy of consideration at least. The articles 
eoatributed to our own cyr/opredioA, and the recent treatise of Mr. 
If A.WN, also fumUh sever^ useful suirtrestions for rules, which an 
intellifrent artisan may understand and apply without a knowledf^e 
of mathematics. 

The transactioiu of teamed tocieiiee contain invaluable records 
of the results of experiment and routine experience. Numerous 
papers have appeared under the auspices of the British Amociation 
and Institution of Civil Enipncera, on what we just now desi|rnated 
tbe must difficult part of the problem of the steam-engine — the 
resiatance to which it is subject ; and in reference to the lt>comotive 
engine the labours of Mr. Wyndham Harding may be particularised. 
The transactions of the Royal Society also contain some papers 
referring to the resistances to marine engines — a subject to which 
Mr. Scott Russell has long devoted attention. 

The oeientific periodieaU — the Mechtmire MoffOMine, the Journal 
ef the Frattklin ImtUute^ Ac., ought also to be examined : they are 
atorebousea of facts of the greatest importance. Of course, dis- 
cretion and accurate scieiitinc views are indispensable in selecting 
from the vast mass of contradicton* and controversial statements, 
contained in the correspondence of our contemporaries, but even 
ertm^rari^ ideas coming from practical men nave some use, if 
suggested by experience— they serve at least to put debated 
questions in a new light. 

The Hue hooke of Parliamentary and Royal CommUeuwe contain 
also much that is valuable, amidst heaps of rubbish. It requires keen 
instinct and patient industry to separate the grain from the chaff ; 
but such a labour must be accomplished, if a perfect work on the 
steam-engine is to be written. Commissions such as those upon 
the Gauge question and Atmospheric Railways, are convocations of 
fU the most eminent engineers in the kingdom, and their collected 
evidence is a synopsis which could not be obtained in any other 
manner. 

There are manv other sources of information and separate trea- 
tises posseMsed of great merit, but too numerous to be here recited. 
These ought all to be referred to. Tbe labour of reference is great, 
but is nut tbe subject worthy of it ? — the great marvel of tbe 
earth— the wonderful, wonder-working agent upon which tbe social 
constitution of the whole world depends — which, when the human 
family has become so numerous that all iu labour can scarcely 
obtain ^om nature sufficiency of sustenance, co-operates in this 
struggle for existence. In some sense, our very lives depend on 
the steam-engine. Without its aid to convey the emigrant from 
over-crowded shore^—to interchange the pri^ucts of various soils 
and climates— to convert those products into clothing and other 
necessaries of society, — without, in a word, its help in cariying on 
the busineM of the world, the busineas of tbe world would 
become too great to be accomplished. 

He who has increased by the least particle the knowledge of 
the steam-engine^ has therefore conferred on society a benefit of 
which it is impossible to foresee the extent. Without h)'perbole, a 
perfect acccmnt of the steam-engine would stand among the high- 
est of national undertakings. It can scarcely be expected, how- 
ever, that any treatise now written can be absolutely perfect, for 
there are many parts of the subject which it requires tbe experi- 
ence of future years to entirely develope. Still, the present epoch 
is particularly favourable fur systematising tbe knowledge already 
acquired. A uniformity of practice and experience has been at 
len^h arrived at. which may indeed be hereafter extended ; but 
which, in all probability, will never suffer any great fundamental 
change. The chief difficulty to be encounter^, is to render the 
knowledge eifstematie. If it be not digestod — if it be not perfectly 
cuDsistent with itself— if the whole o^rvenot simple auu demon- 
strable dependence on definite principles, tbe failure of tbe un- 
dertaking is inevitable. Simplicity and system are the two keys 
to tbe success of all works on practical science. We insist the 
more earnestly on the necessity of scientific connection and unity 
of plan, because experience has shown how far the neglect of those 
requisites impairs the utility of a treatise on the steam-engine. 
That bearing tlie appellation of tbe ** Ariuan," will always be in 
high repute, for the vast quantity of practical iafurmatioo which it 



contains ; but this advantage is greatly diffliniahed by the want of 
plan. Works which contain the labours of several independent 
writers should always be subject to the supervision of some coi>- 
trolling editor, who should be responsible for the scientific accuracy 
of the whole. Many readers of engineering works are necessarily 
obliged to receive scientific principleson trust — their own previous 
education being devoted to practical, and not to theoretical pur- 
suits. It is ali-important that such readers should not be misled. 
The slightest error of principle, the neglect of particulars in them- 
selves apparently tri^nu, will frequently lead to tbe greatest error*. 
Of what importance is it then that all mechanical doctrines should 
be accurately conceived and strictly expressed ? 

Lastly, it should be carefully and constantly explained to the 
student, that the abstract laws of mechanics are demonetratrd — 
that respecting them, debate would be as frivolous as respecting 
the trutn of the conclusions of Euclid. The onJy peroone vho aryue 
about mechanira are thoae leho are imper/ertly anjuainted vith the 
science. In the applications of mechanics to the steam-engine, 
the only questionable topic is the accuracy of data — the methods 
of calculating from those data have been long since settled beyond 
all possibility of dispute.* 

• W* »bMrT« with ■ali«rsrOoci. tiuit s new Mid lsi|>foVfd •dlUoo ot Tmisold on Itar 
MMcn-rsfln* !• |irot>OM<t. Tb* of Ilia psbUabpr la a rsarsnUt for Uw aarallaflc* 
«f Ilia nlar »t lh« lllaalraUima. K aarsllfic acmracy, vbHrh wa bava 

bar* taaiaud upon ta aU-lsiporUai, be sla« atUined. a most valnsbls addlUoo to tbt 
eB|tsaar*a libra^ wlU ba prsdured. 
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Account the Skerr yv o re lAghthouse^ trith notes on the lUumination 
of Lighthouses. By Ala.s Stevenson, LL.B., F.R.S.E., M.I.C.E., 
Engineer to the Northern Lighthouse Board. Edinburgh: Adam 
aiuT Charles Black, 18M. 

When we lately noticed tbe praiseworthy labours of Sir John 
Rennie, in bringing out hia costly work on Plymouth Breakwater, 
we hardly hop^ to be so lucky as to have brought before us so 
soon another professional contribution of like merit. It may be 
thought that we are better satisfied by this, and less ready to 
grumble ; but we must freelv own that it makes us grumble the 
more. It is not because Sir John Rennie and Mr. Stevenson have 
so well done their duty, that the ground of our complaint is 
gone. Our outcry is not against them, but against the other 
engineers of high reputation, who, having the same means, have 
done nothing for professional literature. We know the answer: the 
hackneyed one ot want of time. 8ir John and Mr. Stevenson have 
answered that, and the public are quite willing to make every al- 
lowance for any short-cuming on the ground of the want of time * 
but it should not be forgotten thattbe greater share in a professional 
book is not in the writing, but in the plates : we may add that the 
greater part of the cost is for the plates. Nothing, therefore, can be 
more easy for tho<«e who have the money, than to put into tbe engra- 
ver's hands the drawings which they have by them, and then, if 
they cannot themselves do fill the writing which U required, they 
must get some one to help them ; and that, too, is only a matter of 
money. In any way in which tlie question can be looked at, it 
resolves itself into one of outlay, and of good will; and we 
cannot help saying, that it is far from creditable to our engi- 
neers to be so neglectful of publisJiing proper records of their 
works. We c«nuot free them from the charge of want of will, for 
it is too well known to spirited enpneering publiskera, to authom, 
and to editors of professional wurlco, that it is next to impossible 
to get information, either from the leading engineers or tiieir as- 
sistants. Thus, what ispuhlished ismostlyvery imperfect; andthen 
the parties who ought to have given tbe infuriiiatiun are the first 
to decry what has been done, and to lay blame for what is wrong, 
or is wanting. 

We would rather believe that the wrong lies in this want of will, 
than in want of liberality, because many of those open to blame have 
always given very freely to professional iuslitutiuiu. Want of 
means we cannot allow ; for those who con spend money in buying 
boroughs, and in g^tti^ a seat in parliament can well give a few 
hundred pounds for bringing out a book. If. too, the evil lay in 
the want of liberality, we should be hopeless of overcoming it; but 
if it be from want of rightly thinking about it, or iiom want 
of the will to set to work, then we have some trust from what we 
know of our leading men, that they will not in the end he found 
wanting; but will, after careful thought, do that which they 
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find to b« rtftht. Tho matter i«. Indeed, one of (Treat weifrht, and 
moatly as it touches the (food name of those oonermed ; for bow 
can the standin^T of the profuMiioii be kept up, if its members lie 
open to the char^re of mere money •(rnibbinir, and an utter rare- 
IcMsnesa of doinfT anything to keep up professional knowledge ^ 
The engineer has been taught by others, and as he cannot repay 
those who have taught him, he must for liis share teach others. 
By building the Rddystone Lighthouse, Smeaton laid the ground- 
work of the gruater lighthouse on the Bell-rock ; and Mr. Alan 
Stevenson, following in the footateps of his father, has outdone him 
in his great work at Skerryvore. Had we not the first work, the 
last would still be wanting; but it is by storing up knowledge, by 
gathering little and little, that it grows until we ran work out 
those wonders which are the pride of all time. The slight tram- 
way has, by the work of many liaiids, been brought to such a height 
that it has become the strong arm of civilization. Time has been 
overcome, and the furthest ends of the land brougitt, as it were, 
within grasp. Why, however, do we Ulk of such things ? Why 
do our great men take their seats at the meetings of the Institu- 
tions — whr have they anything to do with them, if they do not 
acknowledire them to the full.^ 

The Institution of Civil Engineers sets out with the purpose of 
•ommiinicating knowledge to its members, and of keeping a record 
of every new work. Each member is pledged to write something, 
and to give hU mite to the common stock. This is an acknow- 
ledgment of the principle, and it would be well if the members 
of the Institution were, in their choice of olEcers, to bear this in 
mind, and only name thuae of their brethren as president and vice- 
presidenU, who had given their fair share to professional learning. 
This would be a right acknowledgment to those who, like Sir 
John Rennie, George Rennie, Sir John Macneill, and Alan Steven- 
son, have dune something, and would give a spur to others. 

So long as engineers look after money only, and do not cure for 
their good name, so lung will they be without their right weight 
with the public ; and so long will the government be able to tram- 
leun them, and give their emoluments to the military engineers, 
t is nut enough that they have raised great works — the evil-willed 
will always sav, those were done f(»r monev, and will b« ever ready 
Ui take away /rum the honour which would otherwise be awarded. 
The thankfulness of the public is not so sure, that any means of 
earning it can safely be left undone. How many great men are 
there whoso names are almost forgotten, and wlnise deeds are un- 
known ! V'ery few, when they sec a canal, think of the labours of 
Brindley, or when th^ see a locomotive, think of how much we 
owe to Trevithick. Those who were carelesa of their good names 
in their lifetime, would have little right to complain of the for- 
getfulness of those who came after them ; and our great men of 
this day can look forward to nothing better. If they havo tasted 
the ill-will of those amongst whom they live, and who see them 
and their works, they cannot reckon that they will fare better 
hereafter, when they have done nothing to show that they care 
for others as well as for tfaemseh'es. 

Emeaton lives in his writings, as much as in his other works ; 
and he has earned for himself a share in the works of those who 
have followed in his path. Thus, Mr. Stevenson bears witness to 
Smeaton's good works. Before beginning the Skerryvore light- 
house, he carefully read what had been written by the great man 
who went before him. Even to the shape or bearing of a stone, 
or the fitting of a joint, Smeaton had carefully put down what he 
had done, and Mr. Stevenson was able to come to a sound judg- 
ment as to what he himself thought of doing. The knowledge of 
a hundred years was at once brought to bear, and the engineer has 
outdone the works of his great master. 

Skerryvore will withstand for hundreds of years the storms 
and blasts whick burst upon it, and those who look at it will see, 
with wonder, its strength and its bulk, and acknowledge its 
builder has done hia work. A mck of stone is raised upon the 
crags of Skerryvore, but the even seams hide all the work within : 
each layer buries from sight the cunning handiwork beneath it. The 
very finish stands as it were in witness against the hardihood of the 
builder; and there is nothing scarcely toshow his skill,— nothing to 
show the care, the sweat, the peril spent in putting stone on stone, 
among threatening waves and sweeping winds, which shook the 
narrow dwelling of the workmen, ready to dash them into the 
troubled sea which yawned beneath them. There is (Treater hero- 
ism in fighting against such risk^ than in shedding bliK>d in every 
field of ^inde, or in warring against the bold highlanders of Cabul. 
Nor can the sailor even claim the perils of the ocean for himself; 
but the engineer shares them with him. Great as are the risks 
which our seamen have to meet, they are not greater than Mr. 
Stevenson and his workmen underwent on the rock of Skerryvoee. 



The first shelter they raised was wrecked In a winter's storm, and 
thev dwelt fur mouths in a barrack upon the rock, which they 
could not but believe was threatened with the same end. <'rane^ 
windlasses, forges, and anvils, were tossed about the rock by the 
storm, as freely as pebbles, dashing timbers to pieces, and helping 
to tear away the works which were laid down. No tool could be 
left fur a day without being lashed to ring-lKilts, and even these 
were sometimes snapped off. The surf dashed in sheets against Mr. 
Stevenson's window, fifty fet*t above the sea ; and one night, he 
tells us the barrack reeled so with the shock of the waters, that all 
the men leaped from their hammocks with a fearful wail, believing 
that their diMim was come, and that they should be swept into the 
seething waters. Here were they sometimes laid up for days, 
unable to stand upon the slipper}' rock, or to face the sweeping 
storm ; and lying in their hammocks day and night, for shelter 
against the bitter cold. Sometimes they were left almost without 
food, for the steamer could not always keep the sea ; and once 
their stock was brought down to the wants of one day only. At 
all times it was hard to land, or to get the st<mes out of the 
lighters ; and often th^ were hauled Mck by the steamer after 
snapping every warp. The rock was as smooth as glaiw, and so 
narrow that the workmen had hardly room to work. In blasting 
for the foundations, there was no shelter under which the men 
could lie down ; so that Mr. Stevenson had to cover the rock with 
matting when blasting was going on. On this spot, they workei) 
under the broiling sun while daylight lasted, snaU'hing only hasty 
meals; and their nights they spent, the first year, in an uneasy 
ship, which often made them iiea-sick ; and afterwa^w in the bar- 
rack, whence the storm might have in one moment hurled them 
from sleep to death. 

The few words which Mr. Stevenson (rives to these risks he and 
his fellow-workmen underwent, havo ^ the charm of romance, 
and may well be put side by side with any tale of the sea. They 
are most pleasing, however, as a record of true courage, success- 
fully exerted in a useful undertaking. Had we not this record, 
we should know hut little of what Mr. Stevenson has done, or how 
to rate him at his true worth ; indeed, half of his merit would be 
lost, for the mere workmanship is the least which he can boast of; 
and others could match him even in that. The skill, the foresight, 
the battle with the hardships of ever}’ kind, which beset this un- 
dertaking, tasked his powers to the utmost; but he answered to 
the call. 

Professional gallantry in meeting danger is, we are happy to ear, 
far from rare. The engineer is ever ready to share with the work- 
men in every work of risk, and there are few great works which 
have nut some tale of gallantry to tell. The Tighthouses of the 
Eddystone, the Bell-rock, and Skerrvvore, were beset with peril ; 
in the tunnels under the Thames, Trevithick, Sir Mark Brunei, 
and Mr. Gravatt, risked themselves; and daily, wherever a new 
locomotive is tried, a new boiler is set up, a new mine opened, or 
a new engine built, some engineer puts his life at stake. Courage 
U not the virtue of a blue coat, or of a red one: the medical man 
who meets typhus in the abodes of the pcK>r, is a greater hero than 
he who boards another's bulwarks, or who storms a breach ; be- 
cause he has no hope of glory or advancement, and a greater 
chance of danger. 

The reader of Mr. Stevenson's book is sure to be struck by the 
thought of its value to en^neers now and hereafter, hut most to those 
in our far settlements, who have no chance of going to Skerryvore, 
or to the Eddystone ; and who, indeed, if they had, would sm the 
work— but not how it has been done. Mr. Stevenson has been care- 
ful fully to explain ever}’ step which he took, to account ft»r hU 
failures, to give the reasons by which he was led, and to describe 
every process, however common, or however trifiing. He thought 
that nothing belonging to his work was beneath him ; and as he 
jooked into everything, he was rnnblcd even to make imprtivements 
in many of the common operations. By recording what he did, he 
enables others to do likewise, mid to folios* in his path ; and no one 
thinks that his bo«»k is t(Mj long, — but rathVr, each wishes that it 
were longer, though nothing is left out. Care in such works is 
highly nr^ful, and is most wanted where there are no bounds to 
the outlay which may be made. By leaving out such dovetails 
and ribbands as Smeaton and 'I'homas Stevenmin bad in their lower 
layers, Mr. Stevenson saved above four thousand pounds in the 
cost of dressing the (rranilc, and w ithout any loss of strength or 
aafety. By getting everything ready before-hand, he had no loss 
of time in running up hts huiluing on the rock, but had every stone 
dressed, »o that it was right to the eighth of an inch ; and the whole 
building is as well finished as if it were raised upon the main land, 
with every help at hand,— whereas, there was hardly room on the 
rock for blasting, no mooriug ground, no pier, no quay, hardly room 
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fw A windliM, find everjrthing was brouf^t from Hpiith, twelve 
miles off. 

Whoever reads this book nuist think more hifrhiy of the labours 
of en^nneem; but when we Ii>uk at the wtmderful works which are 
spread over this land, we cannot but wish that we hod as eoud 
records uf them. The public will name many who are well able to 
do justice to their own labours, and the fulfilment of the public 
wish would ^eatly enrich our libraries. The history' of the Liver- 
pool and bianchester Hailwar, by Mr. Geor^ Stephenson, would 
b« a hand-book for all time. Mr. Rol>ert Stephenson, .M.P., has in 
the London and Birmingham Railway a giMic subject for illustra- 
tioo. Mr. Locke, M.P., can do no better service to the profession 
than by the publication of an account of the Grand Junction Rail- 
way. Mr. Brunei has spent many years upon the perfection of 
the broad-gauge system, and has in the Great Western Railway 
achieved a success which should not be forgotten. Mr. Cubitt 
has allowed his assistants to give accounts of the tunnels and 
blasting operations on the South Eastern Railway, but a full 
account of the whole line is wanted from hisown hands. W'ehope 
the time is not far off when we shall see these among other contri- 
bations to our professional literature. 

We shall now call attention to the rocks on which the Skerry- 
vore lighthouse was raised. They turm part of along reef, 11 
miles to the south of Tyree, in the outer range of the Hebrides 
or Western Isles, so that they are in the sea-way between Scotland 
and Ireland; and ships from seaward, if they miss the north of 
Ireland, are often driven on Skerryvore, where many wrecks have 
happen^. In I Hli, an act of purliament was obtained fur building 
a lighthouse, but it was nut till 1834 that Mr. Alan Stevenson was 
sent to make the first survey. 

.^t low tidea, Skerryvore measures about 2S0 feet square ; hut it 
is cut up by gullies uf unlooked-for depth, so that the solid part is 
only 160 feet by 70 feet. On this a loaf of rock, about fire feet 
broad, rose to the height of eighteen feet above high-water level, 
the greater part of the rest being about six feet above that level. 
The rock Mr. Stevenson calls a syenitic gneiu, conaistiug of quartz, 
felspar, hornblende, and mica. 

It was not till the summer of 1S35 that the survey was finished, 
and Hynish, in the wretched island of Tyree, was chosen fur the 
workyard. This is W miles from Skerr)'vore. In 1836 and 1837, 
auarries were opened in Tyree, and in the latter year the pier at 
Hynish was begun. Mr. Stevenson was now busy in drawing up 
his plans, and here he came to a weighty question. 

** A primary inquiry, in regard to towsri in sn exposed sitnatiOD, is the 
qscslion, whether ibeir itshUity sboold depend upon their tirtnftk or tbeir 
WfifiAt t or, in other words, on tbeir coAetton, or tbeir merfM T Id pro- 
feriiD| to tirer^ik, we more closely follow ibe coarse pointed out by 

the aoalofy of nature ; and this must not be regarded as a mere ootionsl 
sdrsnUge, for the more close the analogy between nature and our woiks, 
the lest difficulty we shall experieace in passing from nsture to art, and the 
more directly mil our observations on natural pbenomeoa bear upon the 
artificial project. If. for example, we make a series of observations on the 
force of the sea. aa exerted on maases of rock, and endeavour to draw from 
these observabons some cooclusions as to the amount and direction of that 
force, as exhibited by the misses of rock which resist it successfully and the 
forma which these masses auume, we shall pus naturally to the delermioa- 
tioB of the asoM and/orm of a building which may be capable of opposing 
similar forces, ss we conclude, vrith some reason, that the maas and form of 
tbs aalural rock are exponenta of the amount and direction of the forces 
they have so long continued to resist. It will readily be perceived, that we 
are in a very different and lesa advaotageoas position when we attempt, from 
such observatioes of oatural phenomena, in which maipA/ is solely concerned, 
to deduce the sfrmg/A of an artificial fabric capable of resistiog the ume 
forces ; for we must st once pus from one category to SDolher, and endea- 
vour to detennine the $trenftk of a comparatively tifki object which shall 
be able to sastain the ume shock, which we koow, by direct experience, 
may be resitted by a given srespAf. Another very obvious reason why we 
abirald prefer mess and lec^A/ to i/reag/A, u a source of sUbility, is, that 
the effect of mere merfiw Is constant and unchangeable in its nature ; while 
the f/msp/A which resulte, even from the most judidoosly disposed and well 
cxrcated fixtarea of a coQiparatively light fabric, is constantly subject to he 
impaired by the loosening of such fixtures, occasioned by the rimoti incetunt 
trewMsr to which structures of tbit kind moat be subject, from the beating of 
the wives. It wu chiefiy on theu grouada that the Commia»loners of , 
Northern Ugbta, after coasolting a Committee of the Royal Society of Edia- | 
borgh, and Hesars. Cubitt and Rennie, civil engineers, rejected the design of i 
Ceptaia Sir Samuel Brown, R.N., who voltuileered a pioposal to build an 
ireo pillar at the time that the erection of the Skerryvore Lighthouse wss 
determined oa in 183fi. Maas, therefore, teems to be a source of stability, 
the effect of which la at oaee apprehended by the mind, u more in harmony 
with the eonoervative prindplu of nature, sad oaqueationably leas lia>>le to 
be deteriorated than the sfnnyf A, which depends upon the carefni proportion 
and ndjuatment of puts.'* 



In fixing the quantity of matter needful to produce stability, and 
in detemiining the ahape uf the tower, Mr. Stevenson had to 
uroceed empirirally, for there is a want uf sufficient experiments. 
Nir. Stevenaun gives, however, a full discuasion of the data, which 
are available. At this point he brings in an interesting comparison 
uf tho three great lighthouses. 
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The first barrack raised was swept away by the sea, so that in 
1839 the summer was spent in raising another, and in excavating 
the fuundatiuu uf the lighthouse tower. The difficulty of doing 
this may be appreciated from the following account 

'• It was commeoerd on the 6ih of May, and was continued up to the last 
hour of our remaining on the rock, oa the 3rd of September. A more un- 
promising prospect of success in any work than that which presented itself 
at the eemmrncrment of our laboors, 1 can Marcely conceive. The great 
irregnlariiy of the surface, and the extraordinary hardneaa and naworluble 
nature of the material, together with the want of room on the rock, greatly 
added to the other difficulties and delays, which could not fail, even under 
the moel favourable circumstances, to attend the excavation of a feondatiow- 
pit on a rock at the distance of 12 milea from the land. The rock, ae 
already noticed, ia a hard and tough gneiaa, and required the expenditore of 
about .^wr fimee as mneh labour and atoel for boring as are geaerally eon- 
aomed io boring the Aberdeenshire granite. 

Afur a careful aorvey of the rock, and having folly weighed all the riska 
of injuring the foondaiion, I determined at once to enter upon a boiixonial 
cut, ao aa to lay bare a level floor of extent sufficient to contrio the founda- 
tion pU for the tower. The very rugged and uneven form of the Ro^ made 
thia ao almost necessary preeautioo, in order to preveat any niseonceptioa 
ta to ita real stale, for it wai traversed by nimerona veins and benda belieed 
at various angles, on the poiitioa and extent of which the atabihty of the 
foeodatloo in no small degree depended. That operation ocenpied 30 men 
for 102daya, and required the firing of no fewer than 246 abota, chiefly 
borixootal, whilt the quantity of material removed did not greatly exceed 
2,000 tona. It waa a work of some baiard } for the small surface of the 
Rock confined oa within 30, and sometimea within a doien yaidt of the 
mines, while Us form afforded us no cover from the flying splintera. The 
only precautions we could adopt were to cover the mines vritb mate and with 
coarse nets, which 1 had censed to be made duriug the previout winter, of 
the old ropes of one of the lighthouse tenders, and in each blut to appor- 
tion very carefnily the charge of powder to the work that was to be dene. 
That was manag^ with great skill by Charles Barclay, the foreman of the 
quarriers, who charged til the bores, and, along with myaelf, ftred all the 
^ota. So completely did the simple exp^ient ot covering the bores with 
nets and nata check the flight of the stones, that, except on one or two 
eccuiions, eoee of the splintera retched os, and all the damage done was a 
slight injury to one of the crenea. Perhaps, tlso, our aefety may, in some 
measure, be attriboted to a change which 1 introdueco into the mode of 
charting the borizoutti sbota, by which all the risk of poshing boma the 
powder in the ordinary mode with the tampmff red is avoided. That cnani# 
consisted in using a kind of shovel, formed of a rod, emed with a hollowr 
half-cylinder of sheet copper, which contained the powder, aid heieg in- 
verted by giving the rod half a turn round ita axis, made the powder drop 
out when the cylinder reached the bottom of the bore. It waa in all respects, 
excepting size, the same as the eharging-rod used for greet guns. The 
emount of raaienals removed by bleiting. as nearly as 1 could asecriaLa, was 
only about 1,000 cubic yards; and, taking all the drcoraitanceslntoattount, 
U may be doubted whether there be any instance la modern engineeilng of 
an operation o / m tmaU am eatani occupying ao much time, and involving ao 
great risk. The blastiog of the rock, however, was not the oely difficulty 
with which we had to oontend, for it also became necessary to remove tl»e 
quarried maleritis, amountiog to about 2,000 tons, into the deep water 
round oa, to prevent their being thrown by the waves upon the reek, and so 
endangering the future temporary barrack. That wu rather a laborious 
work, and ocenpied two cranes, with temporary runs and trucks, doring tho 
greater part of the time we spent on the rock. I am well aware that the 
quantity of materitia which 1 have just mentioned, will be apt to prodoec a 
imile from tboie who have been chiefly converaaet with the gigamic but 
simple operations which generally characterise the great railways of tbif 
country ; but if it be remembered that we were at the mercy of the wieda 
and waves of the wide Allantk, and were every day in the expectation of a 
sudden call to leave the rock, and betake ourselves to the vessel, and oa 
several oceaaioes had our cranes and ether tools swept Into the sea, the alow- 
ness of our progreu will excite leu serprise ; end still leas will these wha 
duly weigh the dangers of our daily life, both in our liHle vessel and ea the 
rock, sad who, at the laine time, reflect on the many atriklng proofs which 
we almost every boor experienced of the care of aa Almighty head, he dia- 
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potti to witbhold their »yD(»th]r from the hetrtfeU eipreiMoni of grttitode 
which often went runad our little circle in the hueii, u we rowed in the 
twilight from the rxxk to the *bip. leoleiioa from the world, in a •ituation 
of eommoo danger, pruducea amongtt rooit men a freer interchange of the 
feelinge of dependence on the Almighty, than U eommoo in the more chilly 
intercourse of ordioary life. 

With a view to leeteo the dangeri of hlaatiog in snch a aitnatioo, I had 
provided a galvanic battery nn the plan proposed by Mr. Martyn Roberts, 
hot 1 used it less frequently than I intended. The attachment of the wires 
were very liable to be broken from various caases, where there were many 
men congregated In a small space; and as we could not venture to leave the 
apparatoa on the rock, the frequent re<shipment of it in a heavy sea was 
another caose of the derangement of its parts. I soon, therefore, laid it 
aside, and only bad recoarse to it when any work was to be done under 
water, or in cases where the simultaneous firing of several mines (for which 
it is admirably adapted) was of importance in effecting any special purpose. 

When the door had been roughly levelled I again carefully surveyed the 
rock, with the view of fixing precisely the site of the foundstion>pit, snd of 
taking advantage of its form and structure to adopt the largest diameter for 
the lower of which the rock would admit. In some pieces 1 found that 
parts of the rock, apparently solid, had been undermined by the constant 
action of the waves, to the distance of 13 feet inward from iti face ; but none 
of those cavernous esesvations reached the raaia nucleus, so that, sfier much 
deliberation and repealed examinations nf all the veins and fissures, I wu 
enabled to mark out a foundation pit 42 feet in diameter, on one level 
throughout. That waa a point of no amall importance ; and although it had 
eost great Ubour at the very outact, much lime was saved by it in the soh> 
tcqnent stages of the work. Not only was the labour thereby avoided of 
cutting the rock into separate terraces, snd fitting the blocks to each sue> 
eetlive atep, as was done by Smeaton at the Bddystone ; but the certainty 
that we had a level foundation to start from, enabled os at once to commence 
the dressing of stones without regard to any irregularities in the surface of 
the rock t and the building operations, when once commenced, eontioaed 
QDimpeded by the necessity for socommodating the courses to their places in 
•he fonndstioD’pit, so thnt the tower aooe rose above tl»e level, et which 
there was the greatest risk of the stones being removed by the wev«s before 
the pressure of the superincuaibeot building bad become great enough to 
retain them in C&eir pl^s. 

The outline of the circular foundation>pit, 42 feet in diameter, having been 
traced with a trainer oo the rock, numerous jumper>holes were bored in 
various places, btviog tbdr bottoms all terminating in one level plane, so as 
to serve as guides for tlie depth to which the htsin was to be excavated. 
The depth did not exceed 13 inches below the average level, already laid 
hare by the cutting of the rough horixAntel floor which has just been 
described { and before the close of the season of 1839, about <mt^thirdof the 
area of the circle bad been cleared, and was ready for the final pick-dressing 
which prepared it for the reception of the first course. The excavation of 
this drculsr bssin was conducted with the greatest caution, and few iheu 
were permitted to be fired lest the foundation abould in any place he shaken 
by the action of the gunpowder on any of the natural fissures of the rock. 
Tbe work was chiefly done by means of what sre called p/«gt and /eatktn. 
In that part of tbe work tbe bores were nearly borixontal, end tbe action of 
the pktff oad /Mikert was to throw up t thin superficial shelf or paring of 
rock of from 6 to 12 inches in depth, end not more then 2 feet square. By 
that painful proecas an area of about 1,400 superficial feet was clesred. Tbe 
thief trouble connected with that operation wu culling, by meant of the 
pick, a vertical face for the eotranoe of the Loriaontal ywn^pers or boring 
rods; and wherever advantage oould be taken of natural fissures it waa gladly 
done. Another eooaiderable eource of labour wu tbe dreesing of the vertical 
edges of tbe basin, u that implied cutting a synare ckack, 15 iachea deep 
and aboot 130 feet long, in tbe hardest gneiu rock ; and tbe labour attend- 
iag which, can only bo fully utimated by t practical stone-cutter who has 
wrought in such a materiaL The plan employed wu to bore all around the 
peri^ery of the circle, 1| inch vertical jumper-boles, 6 inches apart, to tbe 
required depth, end to cut out the stone between them. Tbe surface thus 
left wu afterwards carefully dressed, to u to admit vertical and borisontal 
Bioulda,rcpreunUng truly the form of tbe muoury which the check wu in- 
tended to receive. Tbe experience of the labour attending that operation 
gave me great reason tot coDgraiulation on having adopted a foundation on 
one level throughout, iastead of cutting the rock into several terracu, at 
of which tbe same labour of cutting angular checks must oeoestarily 
have been encountered. The cutting of the foundation occupied 20 men for 
217 days in all, wberenf 168 days were io tbe aeasoo of 1839, and tbe rut 
in the summer of 1640.” 

It wu not till 1640 that this pit wu finished, when Mr. Steven- 
son uys— 

** Tbe rock, indeed, wu in many placu so hard u often to make it seem 
hopeleu that tools could make any impression on it. Tb« time employed in 
the excavation ud the number of tools expended on it, were very great, as 
a pick seldom stood more than three strokes in tbe bsrder quuttose veins t 
but our perseveruee wu at length amply rewarded by obtaining a founds- 
tioQ so level and so fairly wrought throughout tbe whole aru of a circle 42 
feel io diameter, u to pruent to the view the appearance of a gigantic basin 
ofvatisuted marble; and so murh ples»ed were the workmen themselves 
inib the reiuU of Ibsir protracted toll, that many of ibem expreiud serions 



regret that the foundation must soon be covered up, eo m (we tnisted) 
never to be seen again. In (he dressing of (be rcKk much ineoavenieoce 
arose from the small iplioters which flew out before tbe tools, someiinics 
rising to tbe height of 40 feet, snd coming in at tbe windows of the harreefc ; 
snd after several injuries had Keen sustained, I at length found it necessary 
to send to Glasgow for fencing masks to protect the men’s faces. In all our 
work, nothing wu more grudged than the occuional loss of half a day in 
ont the water from tbe foundation-pit after it bed been filled by a 
heavy sea.” 

The murUr employed in the building waa composed of equal 
parte of Aberdda lime uid Poxzolano being identical with 

that used by Smeaton. 

In 1640, six courses were set, being a man of masonry equal to 
the whole of the Eddystone tower. In 1641, 30,300 cubic feet were 
built, being twice us much as the Eddystone, and more than the 
whole Bell-rock lighthouse, la 1842, the masonry work was 
finished. 

The general arrangement ol the tower is much like that of the 
Bell-rock lighthouse. 

“ The asevnt tn Uve outside door it by a ladder or trap of gun aetal, M 
feet high. The first apartment an the lerel of the entrance door, ia chiefly 
appropriated tn the reception of iron water-taeki, capable of holdiog e 
supply of 1251 gallons. Tbe next ttory is set aside for coals, which are 
stowed (a large iron lioxes. The third apartment is a workshop ( tbe (ourth 
is the provision store; and the fifth is the kitchen. Above are two atoriea, 
each divided into two sleeping apartments, for the four light-keepera. Over 
them is the room for the visiting oflicers; then follows the oil store, and 
lutiy comes the hgbtroam. making in all twelve epertmeoti. The neanaesa 
of the oil store to tbe lightroom is e great convenience to tbe keepers, 
who ere thus uved tbe trouble of carrying tbe deily sopply of oil to tbe 
lightroom, up a long flight of steps. The passage from story to story is by 
oaken trap l^ders, passing through hatchu in each floor and partitioned off 
from each apartment in order to prevent accidents and to check oold 
dranghta.” 

The light waa exhibited at Skerryvore on tbe 1st of February, 
lAU. 

The whole cent of erection was 90,268/. 12#. Id., but of thin very 
little was spent directly on tbe lighthouse. Tbe coat may be thus 
subdivided : — 



Eatahlishment at Hynish .. 

Rock burack, No. 1 .. .. .. 

„ No. 2 • « . . . . 

EiUbUshment and qnarries at North Bay . . 
Signal tower and lights at Uyoisb 
M’barf and railway at Skerryvore 
Steamer, tender, and atone lighters 
Moorings 

Boats and freight of hired veisela .. 

Lehonrers dischuging cargoa 
Travelling expenses 
Goals ,, .* 

Gunpowder .. 

Excavating platform .. .. .. 

Drusing lighlhouM blocks .. -- 

Tools and machinery . . 

Cutage 

Mortar .. .. .. 

Lightboose tower, patting together and flttinp 
Lightroom . . 

Salaries 

Idghtkeeperi’ boneu .. .. .. 

Pier at Hynish .. .. 

Dock at Hymsbfor the tender .. 



£4822 

790 

1479 

1863 

1215 

257 

17145 

766 

5700 

933 

1711 

1463 

375 

761 

9929 

4267 

1104 

689 

6551 

3651 

3656 

3915 

2591 

7053 



From the whole coat, 2,839/. ia to be taken off for the nteamer 
and materials sold, but eacli item ia given by Mr. Stevennoo in 
detail. 

Having thus followed Mr. Stevenaon throughout hia laboura on 
the tower at 8kerr)'vore, we must keep until next month our 
remarks on a lubject no less interesting — that of Ugbta>, to which 
a great part of Itis book is devoted. 



Etectrie Ttiegrapht. Ixindon: Bogue, 1648. 

This is a shilling volume of acrapa for the railway carriage, 
which contains more information about tbe Electric Telegraph, 
and more amuM>mcnt, than any which has yet been pubriaheii. 
There ia not an invention in England, the United State*, or abroad, 
which baa escaped the author's attention. 
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Ml Sapplt/ o/* Stirptut Wattr to Manekuier^ Saijord^ and 
Stockport^ wiUk tome Rfmarta upon tho Conotruetion of Rain Gaugm^ 
end ike ArmuaJ Depth of Rain fading in different iocaJitiee around 
hfanehester. By S. C. llonKuiLAHf C.E. Loodon : W«ale, 1948. 

Thif work relatM to the great Maochester water eontroveny, 
which for the Uat few years has so much occupied that town. 
There are three candidate* for the supply of Manchester with 
water : the Manchester and Salford Waterworks Comp^Vf the 
(.Uirporation of Manchester^ and the Manchester, Shemeld, and 
Ltncolo Railway Company. Mr. Homersham is the follower of 
the last'&amed, and his work is therefore one<sided so far, though 
we believe it to be for the most part fair and straightforward. 

The Waterworks Company suiTer from a short supply and the 
bad quality of their water, which is got partly from peat^rntma, and 
partly from the drainage of an Inhabited district, but eked out 
by a supply from the Railway Company. The supply is clearly 
neither enough nor good enough for the growing town of Man* 
rheeter. The town council have therefore nt a bill to enable them 
to get water from Longdendale, gathered into reaervoirs from a 
mossy surface. In the meanwhile ^ey have likewise bought water 
of the Railway Company. 

The Maocheater, Sheffield, and Lincoln Railway Company having 
iKMight the Peak Forest Canal, were struck with the profit to be 
icut by the sale of water to the great towns of Manchester and 
Stockport. Their canal, beginning in the Peak district of Derby- 
shire, among the steep hilU, gives them a right to all the water not 
required by the mtllowners; and as there Is much more than is wanted 
flic the trade of the canal, it is a clear gain to sell it in those towns. 
The Company do not however wish to retail water to the house* 
holders, but to sell it wholesale and in bulk to the corporstions or 
ester companies. The Manchester and Salford Waterworks Com* 
pany in Jtdy 1844, bought some of this water, and soon aAer con* 
traded fur 180,000,000 gallons yearly, for three years certain, at 
8d. per 1,000 gallons, or a rental of 1,OOOL yearly. In 1844, they 
agreed to take 50,000,000 gallons more. In .\ugust 1847, the Cor* 
poration of Manchester took for three vears 800,000,000 gallons 
yearly, at 3d. per 1,000 gallons, or a rental of 8,500/. yeariv. The 
lUilway Company offer to eupply the Corporation with seven 
millions of gallons of filtered water daily, at l\d. per 1,000 gallons, 
4W at a yearly rental of 15,988/. 15s. 

Br the enterprise of the Railway Company, this Urge supply of 
good water is secured ; and we have no doubt that in many other 
(*ases, railway companies might have done great good to the public 
in the supply of water and gas, if it were not for the prejudices in* 
diilged in by the legislature, which shackle railway companies as 
Ihe^ do private enterprise generally. Indeed, the whole driR of 
Legislation is to thwart enterprise, even when there U the pretence 
uf consulting the public interests. Thus, what with the sanitary 
measure, threatening to interfere with the companies, and what 
with the Standing Orders, there is hardly a bill Mfore the House 
of Commons for waterworks. The hoard of Trade inspection 

R -cseoi likewise very heavily on small companies, besiaes the 
ouse of Commons fees. 

Mr. Homersham thus describes the country around Manchester 
from which the water is drained for its supply 
** The Iowa of Msaehcslsr is sllaatcd st as average height of aboet 120 
feet above the awao level of tb* sea at Liverpool, sad is bordered oo the 
•ortb'Wcst, tbs aortb, the esst, aad the south, by high bills asd splsad 
Ual, la a distaaee varying from twelve to eighleeo miles from the town, 
nse 1,100 to 1,000 feel above the sea, when they begin lo fall in a rootrary 
direclioa. Tb* highest points in this rsoge of hills are Kiviogloo Pike to 
tiie aoftb'West of Msocbesler, 1,515 feet above the mesa level of the sea ; 
Blsckstoo* Edge to the north-east, about 1,450 feet; Hulme Mom to the 
east, abool 1,550 feet ; Kinder Seoul lo the Molb-essl. about 1,081 feel; 
Ate Edge, south-east by s^mib, 1,751 fert ; sod Bosley Misos, nearly 
direct south, about MOO feet. These hills riM very obruptiy, and the 
Doaicrous valleys sod uonnUia gorges that isterBecl them in various direc* 
liuoa cooUio cbaaneli, called rivers or streams, that drain otT the rain 
which falls npoe them. The names of the principal rivers deriving their 
waters from the sources oow pointed out, are lb* Irwell, the Irk, the Med- 
luck, the Tame, the Eibsrow, lh« Uoyt, the Dan*, and the Hollin. Tb* 
waters of the whole of these rivers anile in Ike river Mersey, sod by UiU 
channel are discharged into the sea at Liverpool. 

Ibe rivers upon which the towns of Maocbesler and Salford are 
siloated, are the Irwell, the Irk, sod the Mcdlock ; the two latter atreaiaa 
Jeiaing the Irwell wiibin the tosn. The area of land upon which the 
rain fails that feeds these sirranis before enleriag Machester is aboot 
IM.OOO statute acres ; uf which about 1 1 SOO drain into the river Medlock ; 

into Ike Irk; and 154,700 into the Irwell; these rivers, like all 
udkcrs having a similar origin, are very irregular as regards the quantity 
of water which pav*es down then at differeot seasons.*' 

Nothing is Idle in that busy district— even the water is made to 



work bard. Mr. HomersKam Myt of the river*goda of Lancaahlre 
and Cheshire— 

*' They are made lo lam iooenerable waler-wbeels, that giv* motion to 
mnchiosry of various kinds ; they ore used to supply both the means of 
furiumg and condensing steum, tbnt, properly directed, perform* soch n 
prodigy of labour with noeeasiog and untiring effect ; tliey are need tu 
scour, bleacb, sjhI dye the good* they have balped to spin and weave; and 
their flood-waters, collected in reservoirs, feed with water the canaU and 
rivers that transport both the raw and manufactared material. They 
supply our bouses with water for domestie purpose*, and they perform 
Ibe uibcc of scavenger; reoioving from our dwellings the escretioo b>mJ 
filth, that, reni4iRing near us, would uoderimoa our health, engeuder 
frvrrs, sod rau»« premature death.** 

Of the fall of water two very interesting tables are given, which 
ahow that the depth of rain falling at the same place is very un- 
equal in different years, and that it seems to follow no law, but the 
greatest depth of water falls to the west, which is ueareut to the 
sea:— 



Tasle,- S howtfif /i# Dfptk ^f Rein felkn per annum for a eerite 
ptert in dtff treat ptocm eitueted in the upland to /A# wet/, aorfA-aatf, end 
tott/A uf Maneheeitr, and the tevei eheee the mean teuet ef the eta. 
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1 

, Lrv*l.. 
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plM. 
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•tOM 
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Taslb, — Skemimg the Depth Rainfadeek dariap the poet peer ^ IP 4 7. 

at uarioue ptacee eituaied in the upland, eaet and eouth ^ AfsacAss/er, 
teed dheree the mean lertl ^ the see. 
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TW nb—mtla— lor Bvlwmt wm pronrH IVtMii J. NsumIL ( aari for 
RoJiaa rpMB B. H. Wtuoa. /hmu aary. from i. Norrti, Kvq., K.R.A S-. «l>o. 

Wan fWpWoibcv. 1544, b«* rvwoved to Howirh Hoow. n«*r Pr*«U>u i (row Hora(i«l«. 
/nm J. KCTOfS. Bvq.t (^ Blarlivtonf Kd|c«. frow Mr, K. Muthrm, th* rnftM«r of 
Uw aorbilalt Caoalt sad tb* root Itooi obMrvAlleai vnaptM by J. Mtado**. Ttio 
*hol* of th* otaarmitoM, *Uli th* alatU tuoptloe of Biockatoao Edft. vtre evwl* wtth 
r«ia f»fM. &i«d wty n«*r Ih* (roung. 

Mr. Homersham charges against the corporation water that it is 
drained from peat land, and is charged with organic matter, which 
is hurtful to health. He affinns that no filtration can remedy Ibis, 
as when the water is warm the peat is soluble in it. 

Our author, not content with charging his opponent* on every 
side, asserts that bis own company is ^ee from all defects, that the 
water is most abundant, is collected at the beet time, ana is little 
tainted by peat, while he contends that it is likewise the cheapest 
supply that the corporation can obtain. In hi* seal, he says of the 
fresnets impounded by the Railway Company— 

" Tbit system of colirclieg wsier is ve.-y fsvoursiile to its pnritp, as when 
it flows off the bill-sides duriog heavy rsias (except lo a peaty or UiRgy 
district) it is much leM eoBtaminsted thas water (percolalisg slowly frt>m 
the soil, sod reduced la qasotity by evaporatloo) which forms ike streams 
ia dry weather; bMides, over most large tracts of laod, esosisting uf lh<»u- 
saods of acras, there will be found farm-house* aad a coostderable residrril 
populstHM, and all the exeretioo aod flilh crested from these sources, wiih 
the soluble parts of maaures placed oo the land, must, of oeoesaity, drwia 
m/e the strvs s M, aod tesd to foul them in comparatively dry weather, al- 
though, 10 heavy raie* aod fluois, the water is out perceptibly SMled from 
thes* nupurities.'* 

We must say this doctrine is new to us, for we alwaya considered 

24 
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Uut Um frnh«ta ahonld, if the vftter could be ipored, be prevented 
from entering the rMervoin. 

Under their net of pnrliament the corporation are to take all the 
water of Lonffdendale into their renervoirm, and supply a dailv 
quantity to the niUluwners. This, Mr. Homereham affirms, wifi 
cause a fp^ter expense fur reservuim, and will yield leas water to 
the ro^ratiun ; and he contrasts it with the system adopted on the 
Teak Forest Canal, where all the water above a certain gauge goes 
into the eanal reservoirs. 

When he says that reservoirs for the millowners have not an- 
swered (p. 44). and that therefore money is not laid out by the 
millowners in that way, leaving the inference that the curjHiration 
reservoirs will be found expensive and useless, we think he strains 
his case too much, for there are many difficulties in the case of 
millowners, as that of getting all the millowners and landowners on 
the stream to join, and the great expense of getting an act of par- 
liament. 

We must notice that there is a great deal of valuable matter in- 
cidental to the discussion of the several schemes, which may be 
usefully read by the engineer feeling an interest in this important 
branch of practice. Thus, Mr. Homrrvham discusses rain-gauges, 
the fall of rain, the duration of fall, evaporation, absorption, and 
filtration. We should like to see complete records of the move- 
ment of some considerable streams. Mr. Ilomersham says below 
that be bos made such, and we wish bo had published them. 

** Tbs qoaalfty of water flowing down slreans fed from rmio falliog on 
lbs sides of hills varies with every psMing nhower; no out or two o4terwa> 
itont pfT dsy con pfse liJko cn accuroU mutt ; a flood will 

sometimes last bet a few boors, aod yet in this tlote it frequently happens 
mors water will nm down the streams tbao at other times wilt flow down 
in a* many weeks. 1 have bad occasitMi to mske observations on streams 
every hour in fins weatlisr, and every half hour in showery weather for 
werks together, day and night, sod in unecliled slates of the wealber 
almott every measurement vnried,** 

Mr. Ilomershani gives an estimate of the cost of the corporation 
works, which at five per cent, makes a yearly cost of 90,83d/., while 
he asserts that the same quantity of water, of bettor quality, can 
he had of the Manchester, SheffieliL and Lincoln Railway Company 
for 15,068/. ld«. yearly, being a saving of nearly 95 per cent. All 
this, however, uepends on what the real cost of tne corporation 
works may be, and fur that purpo e we should have tho estimate 
of their engineer, and not of Mr. Homersham. Indeed, the whole 
gist of the question lies upon this, which must likewise be the 
comment on bis concluding statement. 

As you are aware, ia the spring of lest year the eorporatlos conid 
have made arraageiDeotB to secure for the use of the lababitaots of Mao* 
cheater, eight mlUlooe of galloss of flliered water per day (as much as will 
be required for the domestic use of lbs borough for some years to come), 
delivered at Marple, 890 feet above the high pert of the lows, for l^d. per 
1 ,000 gallons : ia August last year (after having speut a large sum of money 
ID opposing your scheme), the oorporatlon, io coojuoctioo with the Water* 
works Company, porebmied of you, for three years certain, two hundred 
Dillioas of fmllooB per aooum of the same water vu/Itterrd, to be delivered 
io tbe Gorioo reservoirs, at Id. per thousand gallons ; or at deui/e the 
price they might, by adopting a wiser course, a short time previously have 
secured the same water JUttr^’* I 



EXPLOSIONS OF STEAM-BOILERS. 

ThfCauoto arui Effect* of Exflonionf in Steam-Enginei InrtiUgated ; 
and their result from an expfoeire principle different from the force of 
elastic tteam demonstrated ; and condutire evidettee adduced that mart 
than four-fifths of the weight and strength of the engine are required to 
sttstain the explosive force : with an easy and certain means prevent^ 
ing its destructive, tffects, and redticing in great part the enormous 
tceiyhl of the engine. By Jouti M'lLnKB, New York. 1847. 

The elaborate title of this pamphlet fully e»lains the viewa and 
objects of the writer, who lives m the land of steam-boiler explo- 
sions, and seems to have had much experience therein. He com- 
mences by adducing a number of facts which are valuable in their 
way, but his inferences from them seem inconclusive, and often 
very fallacious. After mentioning several instances of the ex- 
plosion of cylindrical boilers, in which the ends were blown off and 
projected to great distances, he proceeds to make calculations of 
the strength of the relative parts of such boilers, and concludes, 
that ** it is impossible that a cylindrical boiler should be rent 
asunder endwise by the force of elastic steam, since half the force 
requisite thereto would burst it open lutermlly." The following is 
a kpecimeo of the calculations on which be found this assumption : 

'* Tbs diaoMter of tbe boiler which esploded at Balt 'more, ia itated in tba ’ 



Sun at 90 iDchei t the drcumfercBce, therefore, 82'82 inches, one-fourth 
whereof, lb‘705, iDDltiplled by 20. the diameter, givea 3141 squara inches 
as the area of the eud of the boiler | but tbe whole periphery or riag reaists 
the presiura on tbe eodi, and its eobeaive strength is tbe ciresmferener, 
62'82 inches. Ia like manner tbe rectangular section of the boiler, made 
by a plane paasing through a portion of the axis one fonrth of tbe dreum- 
frreoct in length, ie 16*705, multiplied by 20, the diameter, is equal to 
314*1 square incbca, the area; and the pressure perpendicular thereto, the 
eflfcct whereof is to bant open tbe boiler laterally, ia resisted by tbe cohesive 
strength of half tl>e circoraference, 31*41, or the two portions of tbe ring or 
periphery, each 16*706 inches long : wherefore, in alt cyliodricat boilers, tbe 
amount of metal which resists the preiiure on tbe rods U double tbe amount 
of metal which resista an equal lateral pressure ; and it appears itoposaibit 
that they should be rent asunder endwise by the force of elastic stein, 
which can never exceed tbe strength of the boiler in which it is generated. 
Tbe area of a circle ia greatest in respect of its periphery, of any flgure what- 
ever ; much leu, tberuore, can a boiler not cylindrical be rent asunder eud- 
wise by the force of steam. Bat numerous cases have occurred wberda 
bailers have been rent unnder endwise, whieh could only be effected by an 
almost uoUoiled eiploeive power. Ho trace of sueb power b found io tba 
history of boilers other than tlioae of steam-enginea ; nor in thru haa it been 
indicated by the safety-valve or steam-gauge, althoogh they shew, with aufi- 
cient precision, the variailoos in the strength of ateam. Againat ibe forca 
of elastic steam, as generated in a boiler, a properly loaded aafeiy-valve ia a 
eomplele security, but it has not the least value ai against tbe effects of ex- 
plosive actioa." 

The explosive prindple,* to the notion of which Mr. Wilder 
attributes most of the aceidentn In steam-enginea, appeam to be 
electricity, though it ia not so stated distinctly. This force ia, he 
conceives, generated principally in the valve chambers in the fol- 
lowing manner. 

** It has been proved (?) that explosions in steam-engines are tbe eome- 
qoence of tbe esetpe of elementary caloric from its combiostlon with water 
or its vepour, and rrsolt directly from tbe removel, in tbe valve chamber of 
engines, of the compressing force which kept up the combiaetion ; for when 
tbe steam-velve is opened, tbe ateam whieh paa^M into the valve chamber 
baa free apece to expend end ibe calorie to eecape, but that aaeape aod tbe 
farther opening of tbe velve mast diminish lo a degrea tbe comprcaaing 
foree, and be followed by a farther escape of ealoric ; hot its ameuot and 
consequent action must depend more or less od the temperature and ex- 
pansive force of steam within iha boiler. Tbe occasional violence of its 
action is shown by tbe prodigious strength of the beams, cranks, Ae., which 
are aometimea broken. It ia apparent from all considerationa, tlmt if the 
valve chambers be disnaed, and tbe ateam let directly through tbe ends of 
the cylinder, the smalleat clearance of tbe piston from tbe end, which doee 
■ot admit its tonebing, will be tbe only vacant space for expanaion and 
escape, and this need not be an hundredth part of the apace in the valve 
chamber, sad of consequence the explosive actioo cannot exceed tbe bun* 
dredth of its present violence.*' 

Though Mr. Wilder considera he haa proved** hie position aa 
to the cause of exploaiona * in steam-engines, we confeea that hie 
evidence is not sufficient to satisfy ua ; and his opinions are fre- 
quently formed on erroneoua data. He adduces, a^n and again, 
aa an illustration favourable to hie theury, the explosion of a gun 
barrel when merely corked at the muzsie, but he does not seem 
fully to comprehend the cause of its e»loding under such circum- 
stances ; which the explosive force of gunpowder is sufficient to 
account for, without the suppoailion that any new force is suddenly 
brought into action. Hign-pressure steam is, according to Mr. 
W'ilucr, ‘*tbe most elastic., yielding, and manageable of ail prime 
movers,* and only requires to be kept close, so as to prevent the 
escape of the “elementary caloric,** to become as inexplosive as 
water power. We might hence indeed infer, though probably Mr. 
Wilder is not prepaid to go so far, that high-pressure steam is 
dangerous only when it escapes, and that wnat are usually con- 
sidered safety-valves ought to bo regarded as generators of explo- 
sive force. 



Carbonic-Aeid'Cas Eugme.^AtioihtT attempt to apply carbonic seid gat 
aa a motive power, baa been brought before tbe ouciee of the Paris 
Academy of Sciences, by M. Jsgu, C.F., who prows very sattsfoctorily iba 
great power that may be readily gained by imparling a comparatively low 
(rmperalure lo carbonic acid gas ; but the difllcuU problem of condeosiof 
the gas, lo rroder It ngaio available, seems not to have been solved, M. 
Jagu cakulates that, by auiUble spparaiot placed at each atalioo, alx 
atmospheres of carbonic acid gas may be compressed for an aolimited 
time, from whence the receiver may be filled. To make the gas re-enter 
the condeoeing apparatus with the absorptiao of as litlJe power as possi- 
ble, he proposes lo place a lever on each side of the engine, put in mot ton 
by eccentrics adapted to the fit it moving wheels ; it each extremity of ibe 
lever to be placed a winch, which will move two pistons of a ^vea 
diameter, so ihat tbe gas may pass in aod out. 
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APPARATUS FOR SUPPLYING BOILERS WITH WATER. 

Report Cbjf Order oftk* American Gotemment Jon an Apparaiue for 
Supplying Bo^ere <f Marine Steam-EnfineM with a Continuoue 
Su^g of Freeh Water. Inveuted by Captain Josm Kbio8wk.~> 
QKrotn the Franktin Journal.'] 

In acceptance of your invitation of the 17th ultimo, we, the 
under«igTied, had the honour to meet tOKetber in the city of New 
York, with the view of tenting and re|>ortin^ upon an apparatua 
invented by Captain John £riCMuu, fur the pur|K>te of Mupplyin^ 
the butlem of marine ateam-en^ines with a continuous supply of 
freak water, and applied by him under your direction in the United 
States Revenue Steamer i^egare. 

We have now respectfully to report, that on the 23rd ultimo we 
embarked in the L/wre at 12 M., proceeded to sea, and remained 
on board till the following morning. During this timo the boiler 
was in operation 13 hours, and we had ample opporluuity of ex- 
amining the means employed for supplying it witu water and the 
results produced. 

By the ordinary method of condensing steam in marine naviga- 
tion, boilers are supplied with the water of cowieneathOy compuW 
of the steam that is withdrawn from the boiler and the necessary 
quantity of salt water required for its condensation. Hence, a 
^ler in operation is constantly parting with steam (fresh water) 
and receiving salt water in excliange. The e6fect of this operation, 
uninfluenced by a correction, would be, that iii a few hours a de- 
gree of saturation of the water in the boiler would be reached, that 
would precipitate upon the plates of the furnaceR and flues, a scale 
of sufficient thickness to arrest the passage of the heat to the sur- 
rounding water and cause the destruction of the platesi, by expos- 
ing them to a temtierature destructive of their tenacity. The cor- 
rection in use is the removal of the water .'ts it approaches satura- 
tion, and is effected by Uotriug^ or pumping-ttff. 

In the operation of either of these methods, it is Apparent that 
thero is a loss of the heat tliat has been imparted to the water 
blown or pumped off, that neglect to open or shut the blow-ofl* 
cock, or in the admission of the required supply of water, involves 
the duration of the boiler and may, as it frequently does, involve 
the lives of the passengers and the crew, and the safety of the 
resneJ. Even when all practicable attention is given to blowing- 
off, salt scale will be deposited in long vuyngeii, particularly in the 
middle latitudes, aud accumulate to an extent tnat renders its re- 
moval imperatively necessary. This is at all times a difficult, and 
even under the most favourable circumstances, an imperfect opera- 
tion, and when this deposit coats the surfaces of the flues, the con- 
sumption of fuel is increased to an extent unsuited to the economy 
of mercantile enterprise and to the duration of operation requisite 
for naval purposes. 

This evil may be avoided by furnishing the boilers with a full 
supply of fresh water, and as the weight c-ould not be accommodated, 
nor the space spared in a vessel for an instrument and its fuel for ' 
the sole purpose of ilistilUng the quantity required, it is obvious 
that the steam furnished by a boiler must be returned to it, after 
being condensed by the radiation of its heat to cold surfaces, and 
not by the admixture of water. This method was propoeed by 
Jamea Watt, su early as the year 1776, and has been effected to 
some extent by an instrument invented by Mr. Samuel Hall, of 
England, and applied to the engines of many steam-vessels, in 
aome of which, notwithstanding its imperfections, it is yet used. It 
has failed, however, to answer the full purposes desired aud anti- 
cipated. 

In the arrangement of Mr. Hall a great numlier of thin metal 
tubes, from one-half to three-fourths of an inch in diameter, were 
placed txrticallgxn a condenser and expom^d to a current of cold 
water from the sea and into which the steam from the cylinder was 
admitted, for the abstraction of its heat by the radiation of it to the 
water without the tubes. Now it is evident, that, hy this arrange- 
ment, the condensed steam would run down the inner surface of 
the tubes, in its passage presenting a non-conducting lining to 
them, aud in its collection at their bottom an obstacle to the cur- 
rent of the steam and a diminution of the effective radiating sur- 
face. 

With this method of condensation, it will be perceived that this 
instrument provides alone for returning to the boiler, the water 
that has passed through the engine ns steam. It follows, then, 
that all escapes of steam from the boiler or engine, or water-leaks 
from the boiler, pipes, &c., must be replaced by distillation, at an 
expeaM of fuel, directly as the eva^K>ration. Further continued 
nae of this instrument exhibited an oleaginous deposit upon the 
inner surface of the tubes from the use of oil and tallow in the ' 



steam cylinder and on the ralre faces, which, acting as a Don-eon- 
ductor, materially obstructed the condensation of the steam. 

The apparatus of Captain Ericas<ia was designed to obviate the 
difficulties and deficiencies developed in that of Mr. Hall, and is 
componed of two distinct instruments, a Condenser and an Evapo- 
rator ; the first for the purpose of condensation, and the latter for 
a sujiply of fresh water to provide for any loases of steam or water 
from the boiler by escapes, leaks, gauge vents, &e. 

The Condenser is a cylindrical vessel set at a slight inclination 
from A horisontal line, containing the requisite extent of radiating 
surface in metal tubes of two inchee bore, with an open space at 
each end. By this arrangement there is frM space for the current 
of steam to pass and for the condensed steam to run down the 
lower side of the tubes, without presenting a lining of water to in- 
tercept radiation or an oWtructioii to the course of the steam. 
Connected with this is a pump, by which water from the sea is 
drawn in and forced through the spaces between the tubes and the 
inner surface of the shell of the condenser. Thus, the latent heat 
of the steam is absorbed bv contact with the tubes, and condensa- 
tion is effected for the double purpose of affording a vacuum for the 
engine and of restoring fresh water to the boilw, for continuous 
evaporation and condensation, to meet the requIremenU of the 
engine. 

The Evaporator, as constructe<l, is a parallelopipedon with a 
semi-cylindrical top and bottom, the lower portion or which la oc- 
cupied hy a number of tubes similar to those in the ooadenser, 
which communicate with a valve at each end of the steam cylinder, 
worked by the engine : around these tubes, and for some emtance 
above them, water from the sea is admitted for the purpose of 
being evaporated, and the space above this water is open to the 
condenser and consequently in vacuo. This instrument being do- 
! signed to furnish fresh water to replace that which way be lost, ita 
operation is resorted to only as occasion may require, and is effected 
in the following manner: when the piston is near the termination 
of its stroke the valve referred to opens (above or below, as 
the case may be), and closes when the piston begins its return 
stroke ; by tbis arrangement, steam is withdrawn from the engine 
that has very nearly performed ita full ejcpaiiaive effect, and pass- 
ing into the tubes of the evaiiorator iU neat is abeorbed by the 
water surrounding them, and as this water is in tvunio it readily 
boils at a low temperature, and its vapour being led to the tubes 
in the condenser, it is condensed with the steam from the cylinder 
and is supplied to the boiler. 

Upon the experimental trial to which you were pleased to re- 
quest our attention, all practicable arrangements fur correct ob- 
servations were entered into ; and with a view to acquire full and 
progressive notes of the operations of the apparatus, the observa- 
tions of the various points were confided to special committees, 
which upon the conclusion of the trial, reported full notes for fur- 
nishing the following, viz. : 

The boiler was filled with fresh water from above the opening 
of the blow-off cock ; l»elow this, salt water bad been loft, fioro an 
impression of ita effect being too inconsiderable to authorise its 
removal. 

At the eomnieooetaeBt of tbs operation of tbs eagioe, the water ia tbe 
boiler SI iodicsted by a sslioe bydrometsr, when at a Uiupersture of 130^ 
Fahrenheit, was 

Tbe fai|beit tereperstnre of the feed water obsenrsd wss 158^ Fshrenheit. 
The lowest 132^, and the aversge 130°. 

The highest vaeuuin observed wss fron 16 to 18 Inehes. 

The lowest from 11 to 15, sod the aversft wss from 12 to IS ioebes. 

Tits highest tleam premire was 54 lb. raercurial gsogs. 

The lowest wis 20 lb., sod tbe aversge wss 48'6 lb. 

Tbe highest number of revo/ufieiu wss 47 per miaute. 

The lowest number wss 30, sitd tbe sversge 42*3 

The puint of cuitiog off wss st three«eigbihs of tbe stroke. 

Tbe tempersture of the ses wstcr wss 57. 

Durstioo of opera/iem of the eogiite snd boiler 14 hours sod 20 mieutes. 
Time doriag which stesm wss rsised, 20 hours. 

Dimiksions or Bkgikb, Ac. 

Cyiflufer. — 38 laches in dismeter, with s stroke of pistoa of 32 laches, 
toiler.— 1,400 squsre feet of hestiag surface. 

CondniMr. — 637 squsre feet of rsdisting lurfsce. 

Evaporator. — 100 sqosre feet of hestiiig surface. 

Upon ooming-to, the freshnoM of the water was again tested, 
and when at a temperature of 130^ by a different tkerroometcr than 
that used at the first operation (it having been broken in tbe in- 
terim), the hydrometer indicate wdieihur this difference in 
the indications is t<» be attributed to a change in the density of the 
water or to a difference in the thermumetera, they being of aifferent 

* 1S43 Maf lh« potal of Mkaratloa of water wb«a st s teBpentara at TOO*. 
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manufacturet, we are unable to decide ; fortunately the difference 
it quite incouaiderable, and ie not regained as deeerving of further 
consideration. 

So aoon as the temperature of the Condenser was reduced to a 
degree that rendered an examination of it practicable^ one of its 
heads was removed in our presence>and the tubes, when examined, 
were entirely free from any deposit or incrustation upon their sur- 
faces, and the opinion is entertained, that at a temperature of feed 
water commensurate with economy of fuel, any difficulty from the 
deposit of oleaginous matter in this instrument is not to be sppre- 
heiided. 

Regarding the particular performances of the Condenser and 
Evaporator, it appeared that Capt. Ericsson had relied too con- 
fidently on a genera] current of the cold water through the former 
instrument, whereas the current was quite partial, being but 
directly through its narrowest part, the sides of it: hence, the 
upper portion of it was almost inoperative — this feature was clearly 
devel<»ed by the application of a hand along the surface-while 
the effect of it was apparent in the moderate condensation indi- 
cated by an attached mercurial gauge. 

Of the EvajMrator, its capacity was clearly shown, in the facility 
with which tne level of tne water in the boiler could be raised 
through the apace between two gauge-cocka, and by a resort to its 
operstioD not being necessary for' more than one-tenth of the 
time. 

Immediately after the close of this trial, measures were taken to 
effect a diffused operation of the cold water, and as diaphragms 
could not be introduced between the tubes to alter the current of 
the water, without incurring an impracticable delay, the expedient 
of causing the steam to circulate through the tu£«s was resorted 
to, and was effected W the application of diaphragms in the open 
space at each end or the tubes. Upon the completion of this, a 
further trial was had on Friday, the 1st insL, when several obeer- 
vatioQs famished the following 

PiTMore of itcsm, bO poanda merenrisl gsQ|S. 

lUvohttioM. 47 per minute. 

Yseosa, 20 S inches. 

Teapertturs of fted water, 160" Pabrenbeit. 

TeapsralDrs of sea water, 62" 

Compared with the ordinary method of condensation, the value 
of the method observed is determined by an investigation and con- 
sideration of the following points, vis. : Evaporation, Pressures, 
Consumption of Fuel, Safety and Duration of tne Boiler. 

1. — EvAroasriON. OrdinMry 
rmverehwr <^fFetd W»ttr, 100" FakrmMt. 

Trmpersture of aeniible and Isteol heats of ateaa, 1192" 

Deduct teapersture of feed water, . . lOO" 



Heat to be added, .. .. 1092" 

ifftkod, 

T 0 mp*nture of Feed fTaltr, ISO" FakrtnMt, 
Temperators of leosible and Istent bests . . 11 92" 

Deduct temperature of feed water .. ISO" 



Heat to be added .. 1042" 

1042 *954 

Tbso ,-7^ • -r-rr which represents s |sln io the CT^araUng tcaperatars 
1092 1*00 

in the new method of 4*56 per cent. 

2/— Paaasuaas. (Wiaary ifr/Aod. 

Prsaare of steam— mereurisi gsage 60 tb. 

Vseuna, 28 inches •. .. • 13-7 lb. 



Cut of ikrfO’rifktk* qf tho ttroko. 
Effective preitnre oa the piston 

Nrw Mtthod. 



63*7 tb. 

-4;tb. 



Pretiorc of itram . . 

VacoaQi 20*S LDchci .. •• 


5016. 
• 10 A. 


Effectite preisore oa the pUloa 


GO D». 

44-6 ft. 



ThM ■ y - - which represeola s lou in prctiarc by the new method 
44*6 1*00 

of 6 per cent. 

3.— CowstrumoM of Puxl. (Minery MHkoJ. 

In the Golf of Mexico and between the Tropin, it h nereivarv to Wow 
off when a bydromeUr coDUmeled limiUr to the one slrrady referred to 
indicates m tbs Northern and Southern Allsalic and PaciAc oceans, wheo 

il iidletU. Ilraet !l^-a ai Ihe •»«•!« poi.1 (or 
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Aa the average degree of saturation of feed water is • ihe quantity of 

water blown off compared to that fed to a boiler U u *7S to 2 26, which U 
ia the proportion of 1 to 3. 

7Vn^pcrs/«re q/* tko wolor Mows at the pressure and degree of aatuia^ 
tion given .. .. .. .. 890" 

D^uet temperature of feed water .. 190 ’ 

Temperature lost by blowing off 190" 

Ai the beat to be added for the porpose of evaporation is 1092" — 
1092 a 3—1, the proportion of feed water evaporated, —2184" 

And 190 X 3—2 the proportion of feed water blown off 190* 



The heat absorbed, ia .. 2374" 

190 *08 

2^*1'^ which lepreaenta the loss of beat by blowing off in il-« 
ordinary method of 8 per cent. 

ScuMAar OF Raavira. 

Gain by Evaporation .. 4 66 per cent. 

Ditto by Couumption of fuel .. .« 8 00 „ 



12-56 „ 

Losa by Preasiire S 00 

ToUl .. 7S6 

Which is a saving in the expenditure of heat, affording a like 
economy in the consumption of fuel and altogether independent nf 
the loss of heat, by the presence of scale in a boiler, when salt 
water is used, and from leaks incurred by the oxidising effects of 
salt water. 

M’ith the Ordinary Method^ the level of the water in a boiler is 
constantly varying from one nr both of the following causes, vis. : 
the quantity of the water blown off, or the particular extent of 
opening of the feed-valve; while the effective operation of the 
feed' pump and neglect of the blow-off valve, Involvea the burning, 
or an explosion of the boiler. 

With the New Method^ these operations are set aside: thus, 
blowing off is unnecessar)’, and the supply to the boiler being first 
obtains from it, the transit being immediate and the communira- 
tion incapable of restriction (for if the condensed water was not 
taken off by the feed pump, the condenser would rhoke and become 
inoperaUve). there can be no decrease in the level of the water, 
other than that ariidog from leaks of water and steam. Further, 
the use of fresh water in a boiler will extend the term of ita dura- 
tion from three and five years to seven and nine. 

With a further modincation of the condenser, establiahiog a 
more diffused current of the cold water, it is evident that a full 
vacuum may be obtained, aa the practicability of attaining this end 
by external condensation has fong since been developed, and with 
a less proportion of radiating sur^e than is exposed in the instru- 
ment referred to. From the anaJysia however here given regarding 
pressures and temperatures, it would appear that a full vacuum, 
with corresponding reduction of the temperature of the feed water 
is not authorised ; and as such departure from the hitherto prac- 
tice, furnishes the temperature necessary to prevent any oleaginous 
deposit upon the surface of the tubes of the condenser, practice 
and utility are in desired harmony. 

A very effective and economical element in steam navigation 
arises with the operation of this new method, from the absence of 
scale in the boiler, the presence of which is unavoidable where salt 
water is used, and to avoid the formation of it as far as practicable, 
other than a low temperature and corresponding pressure are pre- 
cluded by the waste of fuel and injury to the Miler conse<roent 
upon the existence of this scale, acting as a new conductor of the 
heat to the water — ahereas, with the use of freah water, higher 
pressures can be worked and economy of fuel attained in an in- 
creased expansion of the steam. 

Reviewing the facta herein presented, we are of the opinion that 
the operation of the apparatus of Captain Ericsson, as far as de- 
velop^ was eminently succesaful, and that, with the modification 
of the condenser suggested, a higher degree of vacuum can be 
readily obtained. In view of the very great importance of the 
■ucceauul introduction of this method of condensation in the mer- 
chant and naval aen icee, we recommend to your consideration the 
propriety of sending the Levari on a distant cruise, for the pur- 
pose of developing the advantages of the apparatus by continued 
and extended use. 

Chaulks H. Haswklc., 

Eng\neer-\n^i.'hirf. U. P. N. 

New Ywky Oet. 31, 1847. &c. &c. Ac. 
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DEC0.MP08ING POWER OF WATER. 

On the Deeompoting Powr <^f Water at High Tempemtartt. Bj 
Ricm^ii) T 11 . 0 BMAN. (Rend before the Americno Philoeopbic4U 
Society, Pbil»delphia. [From the Franklin Joumat,^ 

It bu long been noticed, tbet pertinl deeompodtion le often 
effected in attempting to render anhydrona, by heat, certain aalU 
which require a comparatively high temperature lor the expulsion 
of their watery crystallization. This effect is not limited to those 
aalta which are capable of decomposition by the action of heat 
alone, but extends to many which, when previously rendered an- 
hydrtms, are entirely unaffected by this agent. The chloride of 
magnesium offers a striking instance of such an action, being 
almost entirely reduced to magne^a, with escape of hydrochloric 
acid, when its solution is evaporated by a strong heat ; the anhy* 
droBs chloride, when obtain^ by other procesaea, is, on the con- 
trary, unaffected by the highest neat. 

Even chloride of calcium, a salt of much stronger radical baae, 
has been observed to fpve off a portion of acid, when all its water 
of crystallization is driven off by a red heat. In these and many 
other instances, it seems evident that the escaping water of the 
salt is the actual decomposing agent, and that tne intensity of its 
action depends solely upon the degree of heat which the salt can 
sustain b^ore giving it off. 

Contact of tne salt and water, at high temperatures, appears to 
be the only reouisite of decomposition. It was therefoie thought 
probable, that by exposing the salt, even in its anhydrous state, to 
a high heat, and passing over it a current of suueous vapour, 
rait^ to a similar temperature, not only might the above-men- 
tioned salts be completely decomposed, but also that many others 
which have hitherto given no such signs of partial decomposition, 
might be acted upon in a similar manner. 

On making the experiment, it was found, that not only the an- 
hydrous chloride of calcium, hut also the chlorides of strontium 
and barium could be rapidly decomposed by exposing them, at a 
high red heat, to a current of steam ; hydrochloric acid was copi- 
ously evolved, and escaped along with the excess of steam, while 
the bases of the respective salts were left in a free state ; the lime 
remaining anhydrous from the intensity of the heat employed, 
while the baryta and strontia combined with a portion of aqueoua 
vapour, and were found in a state of hydrates. 

Id these haloid aalta, it is to be observed, that the addition of 
the elementa of water is absolutely esaentialto the decomposition ; 
as neither the hydrogen which is contained in the aciil, nor the 
oxygen in the base, existed in the anhydrous salt. The action is, 
therefore, the result of a double decomposition between the steam 
and the chloride, as well as of the affinity of the liberated acid and 
bate for water. 

The oxysalts, and the sulphates of magnesia, lime, strontia, and 
baryta, unlike the haloid salts just mentioned, contain, even in the 
anhydrous state, all the elements generally considered necessary 
for the separate existence of the scia and bases of which they are 
composed. The application of the strongest heats to these salts, 
eauses, however, no liberation of their acid ; but, as with the chlo- 
rides, this effect is immediately produced by the passage of a cur- 
rent of steam over them at a itigh temperature, the baryta and 
fltrontia being left in the state of hydrate^ and the other bases an- 
hydrous. 

The Intensity of the affinity between the acid and baae of the 
reapective salts, is curioutily illustrated by the gradual increase of 
the heat necessary for their decomposition by the aqueous vapour. 
Thns the sulphate of magnesia gives off its acid to the current 
of steam at a low red heat, and consequently a large tK»rtion of tho 
add may be condensed in an undecomposed state The sulphate 
of lime requires a high red heat fur its decomposition, and on this 
account the greater part of its acid is resolved into sulphureous 
acid and oxygen gas. The decomposition of the sulpnates of 
strontia and baryta, requires progressively higher heats, which, in 
the case of the last salt, must be rahied even to low whiteness. 

The Bubphosphate of lime, as it contains an acid much less vola* 
tile than sulphuric, combined with an excese of a powerful base, 
which adds to its stability, was selected as one of the most difficult 
tests of this decomposing power of acjueous vapour: by a full 
white heat, however, its pnonphoric acid was slouly disengsged. 
This phosphoric acid gave a white precipitate with nitrate of 
silver, showing that its liberstion and subsequent condensation in 
contact with a great excess of aqueous vapour, had not prevented 
that change which heat is known to produce upon this acid. 

It might be expected from the decomposition of the salts of 
baryta, that the fuiphates and muriates or potash and soda would 



undergo the same change with even greater facility. _ But it w*^ 
found by experiment, that although the decompowtion of theso 
last salts commenced with facility, when they were exposed t«* 
steam at a red heat, yet the proportion of alkali thus liltcrsted, 
never exceeded a very small per centage of the residual salt, how- 
ever long the Operation might be contained. Attributing this pe- 
culiarity to the volatile nature of the liberated hydrates of potash 
and soda at high temperatures, substances capable of forming non- 
volatile combinations with the alkalies were mixed w ith their t^lts, 
previously to subjecting them to the action of the steam ; the 
acids were then found to be completely disengaged with iarility. 
llie fact that both lime and magnesia, substances capable of film- 
ing chemical combinations of but the most feeble character with 
potaah and soda, were found to produce the above effect, ws* con- 
sidered as confirming, in a great measure, the hypothesis that the 
volatility of their hydrates was the cause of the apparent dfficulty 
of completely decomposing the salts of these alkalies. 

The subphosphates and subsilicates of lime, baryta, and strontia. 
act in the same manner as lime and magnesia, and in all these 
cases the chemical combination is so feeble that, when cold, the 
alkali is disengaged by the solvent powers of water alone. 

Alumina, which possess^ so much of the acid changer with re- 
spect to the strong bases, is propurtionably more efficient than any 
of the preceding substances in aiding the decomposition of the 
alkaline salts: it remains in combination with the alkali, when 
cold, aa a soluble aluminate; but is easily precipitated from its 
solution bv a current of carbonic acid gas. 

The calcination of potash alum leaves a mixture of alumina 
and sulphate of potasn, which Berthier has long since stated to 
be converted into aluminate of potash by the continued action of 
heat alone, the sulphuric acid being expelled from the potash by 
the superior affinity of the alumina at a high temperature. By 
several careful repetitions of his experiment, in which the acci- 
dental presence of aqueous vapours was entirely prevented, no de- 
composition of this kind could he effected, even at a white heat. Bat 
bv the contact of aqueoua vapour, produced by the combustion of 
toe fuel or otherwise, even in ssnall (quantity, and at much lower 
temperatures, the decompoaitioo is rapidly produced. It therefore 
seems probable that the accidental contact of aqueous vapour was 
the actual but unnoticed cause of the decomposition in Berthier's 
experiment. 

The powerful action of aqueous vapour upon anhydrous alum st 
a high temperature, suggested the possibility that a similar action 
might take place upon us mineral representative, the double sili- 
cate of alumina and potash, or common felspar. It will be re- 
membered that this mt, by the simple substitution of sulphurie 
for the silicic acid which it contains, would be converted into an- 
hydrous alum. To the action of heat alone, felspar presents this 
difference from alum, that the silicate of alumina is aa unaffected 
by it as the silicate of potaah itself ; so that to pruduce an effnt 
upon felspar analogous to that upon alum, the silicic acid of both 
tM silicate of alumina and of the silicate of potash would have to 
be removed. Silicic acid, in a free state, having been long known 
to be slightly volatile in aqueous vapoui at high temperatures, it 
was thought that, in the present case, it might, like the other acids, 
be disengaged even from a state of chemical combination, by the 
same agents. Steam was therefore passed slowly, for some time, 
over small fngments of highly-heated fels{iar. Beyond partial 
fusion, no other visible change than a considerable degree of vesi- 
cularity in the parts most exposed was produced. These frag- 
ments, being finely pulverised and boiled In water, the concentrsted 
solution was strongly alkaline, and proved, by the usual tests, to 
consist of aluminate of potash. 

After water ceases to extract aluminate of potash from the 
powdered mineral, dilute sulphuric acid will produce from the 
residue a small portion of alum. The artuaf analogy between 
alum and felspar, substances so distinct in their origin and general 
properties, yet differing only in the nature of their respective 
acias, is rendered still more striking by both thus yielding the 
same product, when deprived of their arias by the same agent. It 
is worthy of remark, that, although the actual contact of the 
steam in this experiment is confined to the mere surface of the 
small fragmenta of felspar, yet the chemical decomposition pro- 
duced by it is not confined to that surface, but spreads by a 
** cementation action,** through their entire mass : pulverization is, 
therefore, reouired to obtain evidence of the internal change whit h 
haa been proauced. 

All the experiments, so far made, would indicate that the follow- 
ing was the genera] rule applicable to all salts capable of sustaining 

I beat alone without decomposition ; — 

• M’*henever a salt, friim its own elements alone, or by the liddi- 
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tion of those of weter, ean produce a Tolatile acid and a fixed 
hate, the evolution of this acid and the liberatii»D of this bate 
'vill be determined by pasting a current of aqueous vapour over 
the salt raised to a hi^h temperature. When either toe acid or 
base to be liberated forms a combination with water which can re- 
sist decomposition bv the heal employed, the tondencT to form auch 
hydrates adds much to the decomposing power of the aqueous 
%-apour. Although potash and soda are not by themselves fixed 
bases at high temperatures, yet by the use of the substances 
before mentioned, they can form combinations which are fixed, 
.'ind by this means their salts come under the above rule. 

The actual number of salts which have as yet been subjected to 
this mode of decomposition, ts not very large ; yet, from their per- 
fect anslogy of composition with many others, there can be but 
little d<»ubt of the general extension of the principle. 

The chlorides of notassiimi, sodium, barium, strontium, and 
calcium, being all tmis decomposed, the bromides, iodides, and 
fluorides of the same and all weaker bases, must probably act in 
the same manner. The fluoride of calcium, has, in fact, been 
found to do so, by experiment, hydrofluoric acid being freely 
evolved. In the same manner, from the decomposition of the 
sulphates, may be inferred that of the seleiiiates; from the aili- 
catesi, that of the borates. 

The applicability of this simple mode of decomposition to the 
explanation of a great variety of geological changes, is too evi- 
dent to escape the attention of those ciinversant with that science. 
In a future paper I hope tc» be able to give a more complete ac- 
count of 84 tme interesting facts which have been observeo in con- 
nection witli this subject, and to verify, by experiment, many points 
which must at present be left to inference and conjecture. In 
fact, although the existence of this law of decomposition was as- 
certained in 1943, yet it has only been within a few months that I 
have been able to give much attention to its investigation, which 
must be my excuse for the imperfect and hurried manner in which 
it is now communicated. 



FR00EBDTN08 OF SOlCNTZnO SOOXBTIXIS. 

INSTITUTION OF MECHANICAL ENGINEERS. 

April 26. — At the qoarterljr meeliag which took place io the tbeetre of 
tlie Fhilosopbical lostitutioo, BirnioKbsm, Geosoe SrsettissoN, Esq., 
President, ia the Chair, the fullowiog papers were read 

CYLINDER.BORING MACIUNB. 

^ On tht putting-^ Cplinder$ for Lotomothf Ekpme$, nd « deeen>. 
rt3s nf a Maekint/or Boring them.** Dy Mr. C. Btraa. 

In the absence of Mr. Bejer, Mr. FoTHttoiLt described the machine la* 
tfoduced St tbr last meetinx, but the coneidrraiiuo of which was not then 
rtitered npoa. [See JewnM/, p. 68.] Its object is to attain annifonnlty ioUie 
make, bore, and geoeral siio of C)lioilers, so that, in the event of an aeei- 
dent, they may be replaced by spare ones. To accomplish this difficult Usk, 
the machine now deecribed was ioveuted. The description of this ma- 
chine, which would require diagrams to make it istelligible, is briefly 
this :~Tbe bed opoa which it is placed is that of a com moo slide-lathe, 
sufficienUy long to carry a double set of dri«iog-gear, and admitting of the 
sufficient traverse of the boring-carriage. The buring-bar is supported by 
(hrre bearings, the former of which it slatiooary, a»d firmly fixed to the 
bed, to resist the end pressure of the eat when buriog ; the latter are fixed 
Upon the carriage, and travel with it along the boring- bar. To cause the 
boring-carriage lootove edgeways, a train of wheels descend at the back of 
the machine to give motion tu the abaft, and are Inuisflied by means of a 
fraihered worm, to the worm*whrel and pinion, both of which move loose 
upon a fast stud of the carriage; this same stutl serving as a folcnim for a 
lever, carrying, upon two oppoeita projections, the intermodiate pioioBS. 
1'u hold the cylinders while boring, the lop of the carriage is formed into a 
kind of square panel, by means uf two plates, planed on the Inside, and 
fattened to the sides of the bearings, and two cross-stretches. These 
Uuer are also planed npon their inner faces, and are secured to the sidee 
and (op of the boring-carriage, and have holes bored io them when se- 
cured io their places, by menns uf the ben>l on (he bar, eorrespondiog in 
diameler to the turned projecting ends of the cylinder to be bored. This 
arrangement is for the purpose of securing uniformity belween the exter- 
nal and internal surface, so thst the cylinder be fairly perforated, without 
the dao|Kroua fault of thick and thin sides. 

Mr. romiaeiLL proceeded to explain the diagrams which accompanied 
the paper, and remarked that, without ofleriog any entioism on the machine, 
which appeared to him to b« admirable for its purpose, he would merely 
direct the atleotioo of the members to the great advaolages which eoeh 
an iDveotion must confer oo those by whoui iheae cylinders wers uacd. 
S«y, that one of those io ote split— by Ibis machine they bad tbe defect 
supplied immediately. 



Mr. McConnell also bore testimony (o (he advantages of a tMlformity of 
cylioder. An accident oocured to one of the cylinders is use on the line 
with wbkh be was connected. An order was forthwith despatched to 
Maoebester, and io three days be bad another, wbkh fitted exactly tbe 
place occupied by the first. 



ON THE FORMATION OF TEETH OF DRIVERS OF riN-WHEELS- 

Tbe Scrrelary read a paper, descriptive of “ if Uockin»/or Farming tho 
Tttih gf Wkotk." By F. Bssiisoaru, M.A., fellow of St John's CoUtge, 
Cambridge. * 

Tbe paper was accompanied by a model. Referring to Prof. WUUs's 
demoosiratiuns, (bat the proper form for the teeth of spur-wheels is a com- 
pound of portions of epicycloids and hypocycloids, he remarked that oo 
self-acting machinery bad been applied to give those forms of metal wheels 
whet) mounted oo their axes. The principle of the iavention submilled to 
tbe InslitutioB was the well-known one, that if (be pins be soppoeed to be 
raaihemaiical lines, tbe proper forms of the teeth of tbe driver will be por- 
tions of Uie epicycloids, deeenbed by a point io lbs circumfereoeo of (he 
pitch circle of the pin- wheel, when caosed to roll on tbe pitch circle of the 
driver. The tracer beiag replaced by a cylindrical cotter. Ibis, aa it ro- 
voltes on iu axis, will form with accuracy the interval bmweeatbetwo 
teeth of the driver. By Uraiog the wheel to be cut through the proper 
angle, (he loicrval between the neat two teeth will be foemed, aod so oo 
till the whole be completed. He proposed that tbe pins should be formed 
in two pans ; a solid cylioder surroooded by a tube of iron ; aod when 
the tooth of the driver came io cootact with (be outer ease of tbe pio, it 
would revolve through a small angle, aod thus all abrasioo of tbe teeth of 
the driver would be avoided. 

Mr. M*Cosncll was unable to see wbereio tbe model before then dif- 
fered from (be plen now in use. In fact, it was ootbing more than the old 
cog-and-drum plan. Probably the idea oeeored to the inventor without 
any knowledge of the existing machioes, aod, if ao, he deeerved oommen- 
datioo for his ingenuity. 

Mr. CowPCR could not entirely agree with Mr. MHDoaeell. The leeth, 
by this maebioe, were mnde by a givco mathematical role. That wan the 
ooly seir-acting machine be bad seen that struck a real epicycloid. 

Mr. FoTKXROiLt was unsble to see soylhiog io the machioe practically 
diflereol to Uiose longer in use. If, however, lbs inventor was an amateur, 
great credit was due to him for the ioveolive ability be bad displayed io 
the model before (hero. 



CRADDOCK’S BOILER AND CONDENSER. 

Mr. T. CsAODoca, of Birmingham, read a paper •* On his Improotd 
Boiler omt Condeneer—tkeir SmiiabUiip/orBjtteHding the CensisA Bcomomp. 
and Fretenliug Boiler SrpJoeiome." 

In anbmitilng to the meeting the subject of (bli paper, it appenn de- 
sirable to call atleotioo to tbe well-estsbiiabed practical dats^ from which, 
by the Cornish system of geoeratiag aod oslog steam, such economical ra- 
sulU have been obtaioed. To this end, a very brief review of the varfooa 
lawe, or principles, immediately bearing upoo the subject, seems to be ee- 
seotisl for placing the matter io its proper light before the mectmg. For 
this purpose, perhaps the classified mode is the preferable one. 

I. We hart to do with tbe laws by which beat is transmitted from 
hotter to colder bodies, and pier rered. These demand in our steam-boilers 
and condensers an extensive surface ; and, as far as other cirruwsteoces 
will allow of, that such surfacs be composed of (bin metal. It is further 
Deoessary, if we would produce tbe greatest ecooomy in the generation of 
steam, that the heat produced in the furnace be. to as great an extent as 
possible, absorbed by the water ; this is best effected by a subdivlstoo of 
the gases by s slow dranght, and by oomplelely surrouadiog the combosU- 
ble matter io tbe fornaoe by (he water in the boiler. 

fl. Tbe hydrostatic laws require, in order to reoder higb-pressura aieam 
equally aare from exploaioo as low-pressure, that we dimloish the see* 
tiooal area of lbs interior sorface of the boiler, upoa which the praasuru 
of tbe steam acta, in (he same ratio as we ioerease its pressure. If we do 
this, then the rending force, tending to burst the boiler, remains the aaiae 
at whatever pressnre the ateam be generated. 

». The laws relaUog to latent and sc:.sible beat, when considered ia 
eombinstioo with large volumes of water, aod subjected to the casualties 
steam-engine, suggests tbe diminishing the quantity of water 
necessary in steaia-boiiers, aa far as practical eircumstaocs will permit, as 
one of the larest means of pruveoliag deelroctive boiler explosions. Tbs 
Importance whkb atteebca to the suggestions these Isws present benomes 
apparent when we consider (be effects io case of explosion, which such an 
amooot of sensible heal produced, as that oontaloed in the Isrga volnme of 
water necessitated in boilers of flO-borse-powtr, for instance, and of tba 
usual ooostroclioo, as tbe sensible beat contained lo so large a volume of 
water would, supposing tbe pressure of tbe steam to diminish from 40 lb. 
to flO lb. per square inch, geaeraia a volume of steam, at 20 lb. pressure, 
^ual to SO, 000 cubic feet. Here we bsve a cause equivaleui to the dif- 
fusive and destructive effects exhibited io common aod large boiler explo- 
sions. The boiler to which this psper refers, reduces tbe danger from this 
causa alne-teoths, though tbe steam be geaerated la it at a temperators 
aod pressure of 100 lb. per square inch. Ia this ease we find the s^Us 
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h*mi coctaioed to lb« water required b; aacb beilert, woitld gira bat 
S.OOO cubic feet of iteam at 20 Ib. preaiure. Tbe boiler uoder eooaidera* 
tioo ii eqaallj foeceuful io diraioiabiog the riak froca exploaioa, ariiing 
froB tbe reodiog atralo due to (be preeaure of tbe ateaB»aa.o<i a oon- 
pariaoo wMb tbe comDoo boiler, io wbieb we aoppoae lb* steam at 00 I 7 
M Ib. preaaure, tbe reodiog force iu auch comaoo boiler is 5,400 Ib i whilst 
io tbe tubular, ereo with 100 lb. preaeure, tbe rcttdiDg force auouata 00 I 7 
to 000 Ib., or but ooe*sixtb of (bat glreo ia tbe iostaooe of tbe eoBOtoo 
boiler. Tite iDoat obviooa aod certnio coocluaioo to which auch well* 
ratabliahed pheciplee lead, caaDol fail to ahow bow ill-grouaded aod 
uoscieotific Buat be tbe objectioua raiaed agaioal faigb*preaaure ateam, 
wbeu jreoerated io auch boiler*. 

4. The law* rrlaliog to the expanalve aetloa of atearn plaiolj iodieate 
the importance of tbe (wo leadiBg feature* of the matter before the meeting 
— >*ia. : that of renoriog the atmoapbrric preaeure from the exbeuat eida 
of (be piatoo 00 (be oee baod, aod, on (be other, eoabliog ua to make uae 
of bigb'preeaure ateam with aafrty ; aa b; tbe remoral of the aimoepbere 
io eoo-coadeoaiag eaginea, an rcooemy i* produced by thia caoaa alone 
equal to 58 per cent. ; aud, by ioereaaiag the preeaure of the ateam at (he 
commenoemeDt, eaa be obtaieed a further iuereaaed economy upon tbe 
Comieb tyaletn, eqeal to 40 per eeoL 

(Mr. Craddock here deMriM, by aeaua of plaoe, hi* boiler aud cou- 
daoeer.] 

Cooaidermble diecnaeioo coeued epoa tb* readisg of tbie paper; tbe 
liriacipal otjeetiooe to the coeelueioo eaid to be errired at were Uioee 
raiaed by Mr. M^CoMMtLL. It waa aaked by bim, if aay trial bad been 
mde with tbe eugiae in actual work! Mr. CaaDDOca replied, that the 
trial be deemed moet proper to aubmit to the meetieg waa that made at 
tbe Loodoa Worka (S^tbwiek), becaoee it moat be free from all auapi* 
cioo ; aod that to tbe aulbeoticity of (be iodicator figuree takru off tbe 
eogioe wben Ibcre, be bad 00 doubt Mr. Cowper would aatiafy the lueet* 
log. 

Mr. Cowria aaid, be had taken aome iodicator figaraa off tbe eogioe, aod 
that it waa tbeo doing 20 -borie power — (bat ie, iodicator boree*power ; tbe 
eoodeoaer tbeo took l|*borae power to work it. 

Mr. H'Connux (beu raiaed an ob^eetioo, that tbe eogiae waa not teated 
wiib tbe otbar eogioee working at tbe Loadou Worka. 

Mr. CaaoDoca replied, that be had alwaye expreaaed a wiab (hat it 
aboold be eo teated, but the firm aot iotimaiiog ita aaeeot, it waa not for 
bim (Mr. C.) to inaiat upon anything of (he kind. 

Mr. STrPHSNaoN, Mr. M*Co:«iigLL, aod bir. Bncateaald, that the (eat of 
pumping water, or aome auch work, waa the beat teat of power. 

Mr. CiAODocK replied, that be wei a little aurpriaed (hat Mr. Bockle, 
(be repreacDlatire of ao aocleot aed eminent firu>, ahould object to tbe io* 
dicalor aa a fair (eet of the power of the eogioe, when it waa well koowo 
ikat the iodicator was tbe ioatraraeol uaed by them to teat tbe power of 
tbeir own enginea. 

It waa argued by Mr. Cuaiimit, that Ibe only adraatagea tbe double- 
cylinder eogioe poeieeaed orer tbe tingle one waa greeter atredioeae of 
aootioo ; but tbie did oot cooDeaeato for tbe lose ol power, which, be coo* 
eidered, eroee from (be uee of two eyiiodera, io tbe iieam paaaing from Ibe 
oae piatoo to the other. Some time ago, be bad made some rteboraie ex* 
perimeota upoa (bat very aubject, aod bia coucluaiuaa iheO|Were, that tbe 
loee amount^ to 14 per eeat. 

Mr. CaaODooK replied to Mr. Cramptoo, by admiUiog a loee io Ibe ex* 
pooeioo, which took place betweea tbe two piitona ; but, in tbe email 
eogiae before tbe meeting, it waa obvioua (bat thia waa reduced to the 
asiaiieet poeaible amount: be further called Mr. Cramptoo** attention to 
tbe greot irregularity of motioa (bat would reealt by carryiog Ibe expaa* 
alee principle to a great extent luto one cylinder. Mr. Craddock her* 
referred to ao experiment mede on tbe previoue evening with the email 
eogioe before the ineeting ; it oea acarrely aeceaaary for him to remind (he 
meeting, that io so amall ao eogioe, wben firat started, tbe fricliou waa coo* 
aiderable ; yet it had worked up to ita aperJ, with (be ateam cut off a( 
l-fiOth of tbe alruke. 

Mr. CaaMPTOM replied, that tbe iteam would loee all lie power before 
ctpaadieg to inch eo exteiil. 

Mr. CaaDDOOK aaid, if Mr. Cramptoo would favour him with a call at 
tbe Work*, he would abow him the feci expcrimenteliy. He wiehed fur- 
ther to remind Ibe meeliog that, from hi* owa ei|>erimeaU, be waa con* 
viaced that, by admittiag higb*preaaure ateam direct frum tbe boiler iato 
oae eyiioder, much of it waa coodeoaed by tbe comparatively cold luctal 
of auch cylinder ; aod (hat tbe water reaultiog therefrom, being in cootact 
wtlb Ibe metal of the cylinder, did, when placed in commuoicatioa 
with tbe eoodeoaer, agaio asaome (he form of ateam, thereby uaeleaaly ear* 
ryiag much beat from the boiler to the eoodeoaer, without producing me- 
chanical effect. But ae be bad alated bia view* upon thia aubjrct elae- 
wbert, aod aa it may appear to tbe meeting a eoraewliat abelruee anbject, 
If out ao bypotbetical ooe, be would ool treapaaa upon the meeting by any 
further remark* npoo it. 

Mr. M'Conmu. aaid, that be was aomewbat surprised that after tbe 
leogtb of lime which Mr. Craddock bad devoted to the subject under dla* 
cuatuo, b« bad oot arrived at some more accurate data, and bed ool mede 
up bia miod aa to tbe real capehUity and comparabve advantage! of bia 
boiler. 

Mr. CtADDocx replied, that although he bad eertaialy devoted much 
time to the practical cooaideratioo of tbe au^ect, be bed aot directly 
deduced aoeb accurate data aa would juati^ bim in italiog defioilely tba 



comparative merita aa to economy of coals io (be geoeralioa of a given 
wei^t of steam ; but, oevertbelraa, if Mr. M'Coooell would favour bim 
with a call at tbe Works, be had no doubt be should be able to show him 
be had not beeo idle, but be bed been driving after great points, knowing 
full well ibat uo these depended tbe economy. 

Mr. M*Cokhell aaid, that it appeared to him that tbe coadeoaer was most 
valaable for marine purpoees. 

Mr. Cbaddock replied, that its advaotagea for aueb purpose may be 
atatrd in a few words, as the eoodeoaer would ensure water, free from de* 
poeit, for (he uee of the boiler, thereby rendering tubnlar hoUeri practira- 
ble, they enabling ns to generate bigh'preesore eleem with safety ; and 
thus, by Carrying out tbe expansive principle, wiib other cooseqaent arl* 
vaetagee, a aaviag of £2,000,000 sterling per aaoom may be effected in 
our eleem oevy. 

Mr. Jscxeoa propoeed, tlmt Iu order to leal (be relative value of (he 
single aod double eyiioder engine, and set that question at resl^at least 
ao far aa (bat Society waa concensed— Mr. Cramptoo be rvuuesled to pre- 
pare a paper eod diagrams ou the aub>ect, In be laid before tbe members at 
a enbeequent meeting. 

Mr. CiADDoCK enggeelnd, that a more eoncloaive test would be (bet of 
an eogioe having two cylinder*, ooe of which could be readily thrown out 
of aclinn ; ita being connected with (be same boiler, expanding tbe eieam 
to tbe eame extent, eod performing tbe same work~tbe alcam and coal re- 
quired, io both cases, being accurately weigbcd~>would give the most 
satislaclory solution. 

Tbe request to Mr. Cramptoo being cerried unanimously, be (Mr. 
Craddock) coosented to comply wiib sueb request. 



HYDRAULIC 8TARTIMC APPARATUS. 

Mr. PoTBtaoiLL read a paper, descriptive of '* A HydroitUc App^ratut, 
for Coaaecfmp //eoey Maehintry, end Di$e*gcpi»g tk« uwujnm tkt Prtmt 
Afoerr, vntkout pr^ducimp thoM Suddtn Stocks wAirA tht use Ordinary 
CMehea ocMateu." By Mr. Jacksok. 

A level pinion la aoppoaed to be connected with the engine, or other prime 
mover, and gears into a beril wheel, to which is cast a rim, which is tamed 
internally. Tbe wheel turns loose upoa a shaft, beuig lined with • braaa 
bulb i tbe abaft, howaver, is provided with four projectioM, ihrougb eneb of 
which e bote ia bored*— tbe ceatre Uaea of tbeae bolea lying io one oMixontal 
plane, aod meeting in one common central chamber. To llieee boles four 
rama, which are ruapeeUvely cast of one piece, with block*, are fitted, tbe 
blocks being lined with copper, ead turned, eo a* to fit the inlemai surface 
of the rim. Supposing that Ibe tuaebinery, which is assumed to be con- 
nected with tbe abaft, required to be aurted, bydraoUo prcMore it applied 
to Ibe under rams, by presiiog tbe rem which U in the shaft down upon a 
column of water, also cootaloed in tbe abaft and Ibe common central cbaiu- 
ber, by meaoa of a fiy-wbeel, wbieb, with its aot aod a screw, forms one 
piece with tbe ram — tbit ram, (be oot, aod screw, being guided and anp- 
ported by a braaa bos, which ia screwed into the opper eod of Uie abaft. It 
ia evident, that on tbs ram in the abaft being (bus preaeed down, the under 
rama will gradoally aad aitnulUoeooaly prcaa tbe aegmeota againat (he inter- 
nal aorfaee of the rim, with a power proportionate to tbe force applied at the 
drcumlerenee of the fly-wbeel, until tbe friction produced by auch preaaure 
ahall be equal to the leeistaace of the machine to be eet in motion. The 
machine will, therefore, gtaduelly eaaume the velocity, which, according to 
the speed of tbe driving-shaft, it ought to have ; at tbe aame lime, that any 
eslraordlaery momeaiary reaisUace, aueb aa might be supposed to occur 
occaiiootlly ia rolUog-izLilla, or other machinery of a aimilar nature, inatcad 
of eauaiof tbe wheel to break, will have a tendency to make the rim to slip 
on tbe segment until ibe obstacle be removed, or overcome. In order, how- 
ever. that too great a preesure may not be applied to tbe lower rams, the 
upper one end the Krew are perforated with a amall opening, the extremity 
of which ia closed by a valve, acted upon by a spiral spring, encased ia tbe 
braas box — 10 that if, at any time, the preasnre exerted upoa tbe rarua 
ahould exceed Uiel to which ine spring is regulated, the water would lift tbe 
valve, tod escape throngh it intu tbe box, and through an opening in tbe lid 
of tbe latter iuto the tiuoaphere, until (he balance of ibe pressure was again 
eatablisbed. 

Mr. M‘Cowi*aLt wished to know, whether there was any other means 
than that supplied by the safety-velve, if be might to call it, whereby the 
maximum of preteure could be eacerteiDcd. 

Mr. FoTaKBOinL remarked that, in fact, tbe machine was • self-acting 
regnlalor. A certain amount of resistance waa required to make the lams 
work, aod whenever the resistance became too great, the spring eod tbe 
valve earned off tbe aupeifluoua power.— It was resolved by several of the 
members, that the cone seemed to answer every pnrpoae which this machine 
waa inleaded for; but it waa argued by Mr. Fothergill, that Mr. Jackson's 
maebioe removed Ibe greetest objection to the use ol the cone— viz., the 
backward pressure. By the preeenl inventioo, the pressure was confined 
altogether to tbe direction ia which it was wanted. Several other members 
expressed themaelvea highly pleased wiib the machine ; and after a vote ol 
Ibaoki had been pasted to Ur. Jackson, it was resolved to print the com- 
nunkaliou, end litbograpb the diagram, for tbe use of the members. 
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PATENT SATBTT BUFFER. 

A ptper wfti r«td *' On ra imp ro v ed pctmi S^ttf Bj Mr. 

CaUlHlRK. 

Mr. Bvcels. ia iatrodaeiaf Mr. Chcuhire't iarenttoa to the notiee of Ibt 
meetiof. took oceuioo to exprMi bu latiafacUoB with the pdaeiplo of the 
raaefaiae. wbleh. with tbeepiral break of the wortbj preiidtnif woodd, be the 
meeni of laTiag naoj live* oo reilweT*. la a former aotice of the proceed, 
infi of the iMlitotioa* we bare briefly deeeribed the priaciple of the ioren* 
tioa. [Seo/ewnM/,JuDelB47,p.l90.] It Upropoeed that eecb railway carriage 
ahoold be aopplied with a alroag moreable rod of Iroa, eoUd or otberwUe.aa 
might be deemed adrieable, aapported io the centre of the under framework 
by bearing eoeketa. Thie rod ia merely to bare aa '* eadway” motion, eod 
ia to bare a head at each cod, aimiUr to the preeent aide baffers, altboogb it 
ia not intended that theee beada ahoutd act agaioet each other, except io 
case of ooiUaioB. When the earriagea are acrewed up into their ordinary 
trarelling etale, there will be a apace between the safety buffera of aome few 
inehea, which would permit the independent action of the aide buffera. Thia 
aa/ety buffer would be pieced ia the ** ran*' at the end of the trmn, and alao 
in t^ tender in front— ao that it cannot hare an endway motion, farther 
than being fixed againatatroageUipticnl apringawUl admit if aoeb apringa 
should be coiuidered adriuble. It was shown, by experiments on a small 
model railway, that the effect of tbia contiauoua buffer waa exactly that wbleh 
ita inrentor claimed for it. A train of carriages anppUed with the rods was 
brought into eoUtaion with an ordinary train ; and while the former wu no* 
hart, with the exception of the lut eerriage, which bed broken from ite 
couplings, the other wu thrown into the utmost eonfosioa. The whole 
force of the shock, io ao far u the former train wu concerned, seemed to be 
ronreyed to, and spent on, tbn lut carriage, which the inventor propoact 
should be filled with goods or luggage. 

Conitderahle diaenuion followed the reading of the paper and the expert* 
meat. The chief objections were — that the absence of all uniformity in the 
site and make of earriagea would, even if the principle wu soond, make the 
invention practically us^esa. Then, again, the force of the shock of a eolli* 
sion conld only be conveyed throoghout the length of the buffer sod to the 
last cniriage, when the train wu oo a straight line. If, for example. It wu 
on a carve that the ooUiaion took place, the centre enrriagu, or the one 
where the bead wu greatut, would receive the force of the abo^, and the 
livu of the ocenpaats of the enrriaga be saerifioed. Mr. U'Coonell wu the 
principal supporter of this objection. It wu, moreover, ugued by Mr. 
Hamatettom and otbera, Uiat tbe npplieatioo of the invention would be a 
practical diudvastage, except in one eaae— namely, u a atrengtbeoer of 
tbe bottom of the carriage. By tbe present side buffers, the force of a shock 
wu diatnbnted over tbe whole train— the first fuling tbe greatest amount 
of force— and thence it sensibly dimioisbod, until tbe passengers ia the eea* 
tre, or tbe extremity of the train, scarcely felt it at all. Now, making the 
abock rimaltaneous throoghout the whole train, u it wu proposed to do, 
would have tba asms effect on tbe passeogen u if tbe train bad run againat 
a dead wall. They would be thrown into each oiher'a fanu in every carriage 
ia the train. Buidea, 1/ tbe tndo wu run into, the engine and tender, and 
tbe men upon that, would be saerifioed. 

Mr. CBsaastBS replied, that, with respect to the iadisposilioB of railway 
compsaiea to go to the trouble and expense of applying tbe invention, he 
thought that the livu of the public wu the first greet eonsideration ; and 
no expeau and no trouble should be allowed to operate against any invea. 
lion that promised to reduce tbe number of eunalti^ As for the principle 
of tbe ioventSoD, be wu convinced that it wu perfectly aoond. Aeddenta 
seldom took plsM la curvui ibere tba anginemen wart always on tbe look 
iHit. Tbe force of e oollitioo must be spent aooMwhere \ and be could not 
underateod bow It oould be sa objeetioa to hia invention, that he carried It 
off from tbe cerrlagw where damage to life wonld be done, and eoaoeotrated 
it where nothing of the sort wu to be apprehended. He wu eonvinced that, 
if the Institation would recommend some of Ibe railway eompaniu to adopt 
ibe invenrion, it would be found to act moat benefieiaUy. 

After SOBM further temarks by Mr. Wright, Mr. Peacock, Mr. Cramptoe, 
Mr. Cowper, Mr. Potbergill, and others, Mr. M'CooneU recommended that 
the consideratioe of ibe subject should be banded ever to the eonnctl. who 
would dUcuu tbe merits of tbe invention with Mr. Cbeeabire, which wu 
agreed to. 



BANKS’S PATENT STEEL TYRES. 

Mr. FoTHxaotLL reed the following paper i — ** Tkt s/e/e«ai/ re. 

/errvr to Mr. Thomas BANxa’s Potoni Pten StfUmp tkt Tf^t fUU- 
wwy WhttU, it tkt rtfU of ntirtp Fivt Ytorf I'riml, and tkotn tkt Cott 
mod Dmrokiiitif of Siaffardtkirt TprtOt Sitotod on kit Pihn, at compattd with 
Lorn Moor Tyrtt** 

Tbe present cost of Low Moor tyres, for S*feet whwls, will be — 

d 0. d. 

Fmir tfFM oTX ewl. wch — llcvl.* SI 23s. .. U 4 0 

FhiUs( on lbs lytss rsMly for work V C 0 

Twkv (uraloi up, sAsr wssHsf bollov 1 V 4 

ToUlCJSt dii 4 9 






i Suppose these tyres to mn 50,000 miles on an average— that is 50,000 
miles at a coat of 22f. 4a.— the present cost of Staffordshire tyres will be— 
Four tyrMof S rvi. eseb— tt e«t.. St 13s. d7 4 9 

1 Fuulsf oo tbe tfraa rasdf far work «. • # f 

' Stssl for storUBf OMSst — 14 ewt., St 4Xs. .. 1X4 

I Usa's wsf«s, for luralsg grooves In the wbstia . . 0 lit 0 

amltb's wsges. for tusertlog the steel 4 14 4 

I Hso*s wsfes, for lurnlne up sAer steellag 4 14 4 

Uca’s usges, for drOlUie sjmI rivelliog • 7 t 

I Totsl cost .. .. d99 4 e 



I ThcM tyru are proved to run before steeling 18.000 milu, and after 
steeling 100,000 milu — msking a total work of 1 18,000 miiu, at a cost of 
20^. 4e. 6d. Now, suhtrsciing 50,000 miles— the work of Low Moor tyres— 
' from 118,000 — the work of Staffordshire tyru steeled— we have 68.000 
milu which the Utter will run more than the former, and at e coat of 
39e. fid. per aet less. Prom the above statement, we see the coet of Low 
Moor tyres, psr 1,000 milu, is 8«. I0|d.t whilst tbe cost of StaffonUhirs 
> tyru, steeled, is only 3a. 5Id. per 1,000 milu. Tbe truth of this statement 
, is proved by a tut of oearly five years’ trial, on those lines oa which tbe 
! plen bss been moil used. We are aware that rallwaye did not all wear out 
tbe tyru alike ; hut oo thaee lines where the iron tyru will mo mere tbsn 
suted above, tbe stuled tyru will rua more io propoKioo, end the plan is 
attended with no danger whatever. 

^o/a.— Tbe above aUlement showa only the advintege of eteriing the 
tyru onee, but we have steeled many a second time, aAer they have run tbe 
above distance. The ume tyru msy be steeled a second time at a cost of 
5L per set, when they will run 100,000 milu more— making a total of 
218,000, at a coat of 25f. 4a. fid., or 2a. 4d. per 1,000 m.«loa. Tbe advantagt 
of ateeling a ueond time it aecured by taking tbe tyiu in time, while they 
have tbe requisite strength for steeling the first time. The geneml objection 
against the plan is, that there will Im a deal of trouble to carry It out ; bat 
this objection, if properly examined, will be found to be without foundatioa. 
When the whuls want turning np, they most be taken from nnder tbe ear. 
rUge, or wagon } and, when taken from under, tbe cuUing of the grooves 
in the tyru for the steel will not cost more than 5a. per pair In men's wages ; 
and, when tbe groovu are turned, one araith and three atrikea will inaeti 
steel aegmeots with 10 pain of 3*feet wheels in one day of 10 hours { after 
which, inroing op tbe steeled wheels will taks very little more time thsn 
turning np witboot steeling, which provu that the tronbte vrill not be so 
great u some people imagine, and nothing, when Ibe dnrability and saving 
which is effected is considered, by the tyru being steeled on this plsn. 

Tbe paper wu accompanied by a letter from Mr. Jenkins, of the Msb* 
Chester and Leeds Railway, highly commendatory of tbe steel tyran. 

Mr. PaaoocK remsrked, that he bad tried tbe wheels steeled by Mr. 
Banks’s proous, and tbe ruuH was, that whereu he was formerly obliged to 
i repair tbe wheels of the tenders every four months, those with steel tyru 



. did not reqnire repair oftener tbsn once in 12 months. He bad not fully 
' tested their wearing qualitiu, but he had oo doubt that they wonld be found 
> to be mut economical u well u nuful.— Several otbar of tbe members 
I spoke in high tonne of tbe value of this patent. 



ROYAL SCOTTISH SOCIETY OP ARTS. 

JpriJ 24. — JoHiv Boon Mvaooca, Esq., F.R.8.E., V.P., in tbe Chair. 

The foUovriag eommunications were rud 

1. On ike potat of Gatn from difftrtat Onaiv, and tkt priet ofLifki 
in d^emt ptaeot; oleo a nev mode tetimating tkt Coammpti*ia of 
Ooarr, 4*^., and gftttimat'mg /</uai/na/iiip Power.” By A*(oaaw Frra, 
M.D., F.R.S.E. 

The first part of this paper refsrred to the Ulnminating power and dura* 
bility of gasu obtained from English caking coal, from English parrot coal, 
and from Scottish parrot eoai, with which gasu the towns ia England 
and Scotland nro supplied, nod eoascquenily to tbe valne of these gasu for 
affording light. Taking the illnmljuting power, and tba dorability, and 
consequently also the valuu of tbe gu from English caking coal, with which 
Newcutle and many other towns in England are anpplM, as tbe unit of 
comparison, Dr. Fyfe stated, that he foood tbe Ulomiaating power of the 
gu from tbe Bogliah perroi coal, anch u that from Yorkshire and Lancnahire, 
to be, on an average of numerous trials, 1’7S, Ibe dorability to be 1*12, and 
hence the value, bulk for bulk, as 1*86. The value of gsn from tbe dlffereal 
kinds of SeotUsb parrot coal variu considerably, aceordlog to tbe place from 
which the coal Is obtained; but, aa ia the larger tovras in Seotlaad, a mix. 
tore of coals of different quslity Is employed, tbe gu in these towns Is gene* 
rally very naariy of the ume quality. Taking the average of all tbe trials 
made at Edinburgh, Glasgow. Greenock, Duadu, and Ab^eeo, the lllumi* 
Dating power wu found to be 6*23, the durability, 1-68 ; thns making tba 
valne very nearly 5, compared with tbe English caking coal gu u 1, and 
2*7 * ’'ngU^ parrot eosl gu u 1 ; in other words, to light ao aparl- 
wom — 1 « extent, and for tbe same lime, by similar methods of cou* 

taiity of |u from Scottish parrot coal required, being u I, 
I; 1 from .parrot coal woald be more than double, 

, ' '")uld be five times u great. Dr. Py^ 
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then tUoded to the value of theee different klndi of coil for effordiait gee, 
•ttd rttneeqneady for affording light hy the combo«tion of their gates. In 
aseertaioing this, the qaaotity of gas given off from the coals is ttkea ioto 
aeconat, along with the value of the gases themselves for affording light. In 
this way he has fixed the value of the coals as follows : — Kaglish caking coal 
being 1 ; that of the English parrot coal is on an average 2-3 { and that of 
the oiixtDrc of Scottiah parrot coal, ai used in different towoa, as 6. 

In the aecood part of the paper, Dr. Fyfe alluded to the methods of finding 
the value of coal gas, for the purpose of iltuminaiinn, aod more particularly 
to a new mo«lc of delcrmioing tiie dnrahility ; in other words, the lime re* 
qsired for enosuraing a certain volume of gas. and conaequenily the con- 
lumpt in given tirnei, nnd by means ofwbieli, also, the specific gravity of the 
gas could be ascertained. Prum nutueroui experiments which he had per* 
formed, he had come to the conclusion, that when coal gases are burned 
from the same boruer, with the same height of flame, the coniumpt ia as 
the square roots of the pressure necessary to keep up the combustion, at the 
Icagtb of flame flxed on ; aod that, consequently, the time required for the 
coosampt of equal volumes is inversely as the square roots of the pressure 
He had also come to the conclusion, that the durability, in other words the 
time required for the coniumpt, depends on the specific gravity, anti that the 
law is applicable t consequently, the sisecific gravity bring known, the 
qoMimpi fsn determined ; as tbe coniumpt Iseing determined, by the 
pressure, (hr specific gravity can he ascertained, the rule being, tbe specific 
gravsty is ioversrlr u tbe square roots of the pressures, necessary to keep 
the gases burning, from similar burners, at the same height of fiame. Pr. 
Fyfe stated, that he bad put these different rules to the test of experiment, 
with fisei which he had prepared from different coals, and alio with the 
gaKS found in different (owns, and be exhibited numerous tables, showing 
tbe very close correspondence between the results obtained expenroentally, 
tad by calcolation. He then exhibited an instrument by which the dura* 
biliiy and specific gravity, could by tbe rates stated, he determined. It eon* 
■isti of a jet burner, of tbe 40th of an inch in diameter, to which is adapted 
a lesle for roeasnring the height of flame, and a pressure gauge for aicer* 
taiainglbe prrisure under which the gas is burning, at tbe length of flame 
fiird on. la this pressure gsuge it fitted a graduated scale, with a burner, 
by nbkh the pressure can be read off, to -p^tb of an inch. Along with 
this a table waa given, ahowing the coniumpt of gases in a given time — the 
tise required for the coniumpt of equal quantities, and the apecific gravities, 
aecording to the prrsiarci indicated by the gauge. In (he table the pres* 
sures ranged from Afn^bs to fg^thi of an inch, which cmbracea alt the pres* 
lures likely to occur with tbe jet homer state<l. 

Dr Fyfe, in conclusion, alluded to a photometer, which, so far as he was 
aware, is not noticed in any publication, and which, be believed, was the 
faiveatMO of Professor Uunien. It cnnsisti of a paper screen besmeared 
vHb a solution of spermaceti in oil of naphtha, excepting at a pan around 
tbe ceatre. A candle placed behind this transmits light in such way as tu 
make the part uncovered easily observed, hut when another light U placed in 
front of tlie screen, at a certain ilistauce. according to the inteosity of the 
light the spot disappears, aod the paper hecomes uniformly of tbe same ap* 
pearanee. In uiiog other lights, the ilisunce at which tbe uniformity on 
tbe surface of the screen is occuioneJ, depends on tlie intensity of the light; 
sad thus, according to the usual lew, ihr illuminating power of different 
lights is deiemiiued by tbe square of the distarices at which they are aituated 
fmai the aereen. Dr. Fyfe stated that hr had put this method to tbe test of 
taper iaent. aod found it rxtremely accorate.and much more easily managed 
thin the shadow teat. He exhibited the screen in connection with the pres* 
sure gauge borners. already deacribed, hy the use of which, tbe illuminating 
power, the durability, aod the specific gravity of coal gases are very easily 
and quickly determined ; and hence the value of an itulruroent of this kind 
la thoM travelling from place to place, with the view of ascertaining the 
value of coal gas indifferent towns; aod of ascertaining tbe value of dif* 
lernt kinds of coal for affording gas, and couscqurnily for affording light by 
tbe oombostion of their gases. 

2. ** On ffir Cempotit* KUipt*, at an fltmfnl in fAe star/nf and ornamental 
mUt-^emg the eeeamd of a eeriet <^f ekort papert upon the Harmony 
Fermf By Mr. D. R. Hay. 

Mr. Hat said that the paper and illustratinns he now brought before the 
Society would show that the eorapositc ellipse, as he described aod arranged 
h,wti an important element tn the useful and ornamental arts. He then 
uplMaed tbe relation which his composite ellipse bore to tbe circle, and to 
the regular ellipse; also bis mode of descnlung it, with an analysis of its 
exposition. For this purpose he exhibited six Urge diagrams. He the a 
weat on to show that its beauty coosutnl in the varirty of its parts being in 
equal ratio to their uniformity ; and that it was to regulate end classify 
tbs TtnowB developments of this variety, thst he had in his work on First 
FriMiplea of Symmetrical Beauty," classified a series of forty-tvro of those 
figum. by an application of the laws of numerical ratio. 

Mr. Hay then stated (bat he bad brought the same subject before the 
Society about three years ago, as catcuUicd to improve the practice of 
^Vious arts; and that as it bore upon the humblest productions of (he 
Fotter's art, the mechaale and tbe cottager might have, without additional 
eon, bouaebold utensils of forms as beautiful as tbe Aoest specioeni of the 
xtique. 

Mr. Hay then observed (bat it had lately been slated in the Society that 
Ms eoBposite ellipse had uot oovelty to recommend it, but bad loug been 



familiar to every one who had riven any atleatioa to the sohjeet; and that 
Nicholson's Dictionary of Arcbitecture" had been referred to in corrohora* 
tion of this italeroent. Mr. Hay, however, stated (bat neither the composite 
ellipse, his method of describing it, nor its application to the drawing of 
vases, was puhlitheil in Nicbotion'a'* Dictionary of Architecture, "or elsewbeic, 
before he exhibited them to the Sodety, as just stated. 

3, Deeeription of a wese Bait Stop'tork for I7'«/er CVifents, and tf a 
Ste-coek for Catke or Vote.'* By Mr. DAirtaL Eubkikb. 

The new htIUcock consists of two flat surfarrs ground air-tight, hariog 
port boles for tbe water when in certain positions, and furnished with a 
spiral spring, that keeps tbe surfaces in contact. This spring it screwed 
down to the pressure of the water that it is fitted fur, and as tlic water tends 
to lift it off tiie face, this gives it slight friction on either side, and it is not 
so liable to get flxed as the present ball.CfHjks arr. Tbe same kind will be 
of great advatiUge for gas-works, distilicrirt, and breweries, where large 
nos«*cocks are required, and will be much less ex|>easive. 

4. *• Detcription qf a Model of a Stop-eoek for Corroeire Fkuidaf By 
Mr. James Roub. 

This stop.cock is intended to obvlite the tendency to stirk fast, which 
the plugs of all the cnmiuon kind have, especially when the fluids are of a 
corrosive or drying nature, such as rommnn gas; and at it will have i>o 
tendency to leak, it may be employed with advantage in oil, beer, or water 
casks. Its principal jieeuliarily consists in using vulcaoiicd iodia-rubtier 
tubing, connected with (he pipe hy screw coupliogs, and compressed by 
means of a screw, or otherwise, to any extent required, by wbicb the flow of 
gu, or other fluid, may he regulated at plcatuie. 

INSTITUTION OF CIVIL ENGINEERS. 

April 11.* — JosHt’A Fixld, Esq., President, in (be Chair. 

The paper read was the second part of a communication made in tbe year 
1841, descriptive of tbe ** Bonn Retertoirtt County Down^ Ireland^* By 
I. F. DATEMAir, M.I.C.E. 

The first part, of which a short abstract was read, gave the object of tbe 
construction of these reservoirs, which were undertaken with t^ view of 
regulating tbe quantity of water in the River Bann, and more effectually 
supplying water-power to tbe flourishing and increasing esiablithroeois on 
its hanks; this river it, from the bare and naked character of the Mourne 
mountains, among which it rises, naturally liable to (he greatest irregularity 
in its volume; devastating floods frequently pour down tbe channel, where, 
a few hours previously, there was not suffldent water for agricultural pur- 
poses. Greatly injurious as this must have been to (he agricoltoriit, It waa 
infinitely more so to the mill-owners, who depended entirely on water-;iower 
for their manufactories. Mr. Fairbairn was consulted on tbe subject ; be 
examined the locality, and advised the formation of reservoirs ; tbe author 
was then appointed the engineer, and, acting in some degree upon the sug- 
gestions of bis predecessor, whom he continued to consult, the works wero 
undertaken which are described in (he present paper. The peculiarities in 
tbe Act of Parlisnoeot, granted in 1836, constitutiog the proprietors of the 
mills I joint-stock cotnpeoy, for the formation of the Dsnn reservoirs, are 
detailcii. Th« works were originally intended to have been mere extensive 
than have been really executed. The reservoir at Lough Island Retry ia 
alone described; the groond in that spot was admirably adapted for that 
work, being the bottom oft basin, which was bounded on all sides by rugged 
hilts of granite : in the centre of tbe basin waa a small lake, at the bottom 
of which was discovered a bed, several feet in thickness, of fossil confervK, 
similar to those diseovered by Professor Sillimao, at Massaehuietti, North 
America. This interesting geological fact was first noticed by Dr. Hunter, 
of Uryantford ; tbe conferva appeared like an impalpable powder, but wbea 
viewed through a powerful microscope, they were found to be regular 
parallelograms, many of them covered with stria. They are describe by 
naturalists as the fossil skeletons of minute vegetebles. Tlse situation flxed 
upon for the reservoir rendered necesiary the constniclion of four embenk- 
osents, between tbe hills, so as to raise the water to a height of 36 feet above 
the summer level of the lake. Tbe particulars are also given of a series of 
observations with rain gaDgea, contiuned for two years, for tbe purpose uf 
furnishiog data for coropating tbe exteot of reservoir which would be necessary 
to insure a supply of water throughout tbe year. Tbe continuation described 
the subsequent works, which consisted of tbe Corbet Lougb reservoir, which 
was designed as an auxiliary pond, to receive tbe flood-waters of tbe lower part 
of tbe river, and to retaio the night water, to be discharged apin during tbe 
day, immediately above the more extensive mills on tbe river. A water- 
course, of considerable dimensions, wu constroclcd to effect tbit, and an 
erohaokment was thrown across tbe narrow ontlet of (be lake, the water 
being admitted through self-acting flood-ptes, which closed as soon as tbe 
lowering of (be river created a current in the contrary direction. The details 
of (he eonstniction of all these works were given ; and it was shown, by 
calculations based upon actual experiment, and observation of tbe quantity 
of water recciv^, stored, and delivered from tbe reservoirs, that tbeir con- 
lUuetioQ had increased tbe value of the mill-power of the River Bann full five- 



* This pep«r was w«Mnt«Uy smlttcd In tbe report of lest noaib’s proceedlsgs. 
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f«ld, at a coaparatiTtlv ver^ iaitcDificant coat, aa tba actual cxpcadilurc for 
tb« wotka at Corbet Cough did not caceciJ 5.30UC— the rlo»eat econonty, 
euoaiaunl uiih the edlciency and durabtlttf of the work, heing rigidljr kept 
)B Tiew, aftd the utuoat atuaiioa being cacrcucd by the reeident engineer, 
Mr. W. L. SloDejr. 

ifef Ohermtitnt on the Cauar* that nre m eonttant Operation, 
io alter the OvtHne of the VoaatMjof Great Hrttatn, to affret the 
Entraneet tff Bitere and Harhoars, and tafnrm &koaU and Jkepa iu the lied 
(ha Sea." liy Mr. J. T. Hauiiuon'. M.LC.E. 

After noticing the gradual deterioration which the harboura of Great 
Britain are usdergoing, the 'paper gave at tberauaeaof the»e efTecti, the 
action of freth water, of the tidal wave — the wind warei. and apringi, and 
atmoapberic changes, dwelling principally upon the tidal and wind wavea. 
Profetaor Airy’a and Mr. Scott KniaeU'i views on the positive wave of 
tranalation (brat order), and the oKillating wave (aecond order), were ex. 
amioed ; the pecnliantv of the (onner being, that the motion of the whole 
maaa of the water was in the same directioo aa that of the nave itself; 
whilst, in the latter, the motion of the water was alternately opposed to, 
and In the direction of, the ware. The tidal wave waa contidered aa apurely 
oacillaiing wave in the open sea, changing its cliaracier aa it passed into 
shallow water. It waa supposed that a wave of the drst order was generated 
whenever the water, heaped up by a projecting headland, passed and made 
its escape into the adjoining water, at a lower level, and that it carried with 
it gravel and shingle into mid.channel. The regularity of the bottom of the 
English Channel, and the material of which it is compotcil. were instanced, 
to prove that the bottom waa now in progress of furmation from the aqneotis 
action of this depositioo of matter. The elTecis rrf the tidal wave along 
the coasts at Poole, and in the Isle of Wight, were given, tr> show that lurh 
a wave of tranilation waa generated and crossed the Channel, from the Do* 
partmeiit de la Manche. The results of a series of experiments upon the 
action of waves on transportable ruaterials ih>»wed that certain defimte forms 
were assumed by sand or shingle, under given circumstancei^for instance, 
that the depth of the end of the foreshore below the water depended upon 
the aite and character of the wave acting upon it. It was urged that the 
cod of such a foreslmre was to be found at or tOO fathoms under water, 
stretching from Uihant to the loulh-wcst coast of Ireland, and that tbe 
tidal wave, in Its progress up the chaonrl, drew down to the mouth the 
naterial thrown into it by the waves of translation from the headlands. 
The accumulative action was seen ta (he carriage of sand through the htraita 
of Dover to be deposited on the aund hanks of the North ^ea. 

Refening to Mr. rALSsaa'a paper ** On Shingle Ueachta" tbe destructive, 
accumulative, and progressive actions of the wind waves were considered. 
Tbt cases most favourable fur the display of the effective aciioits of eatU 
were adduced. The iiifluence of tides hyTir)iug the height of the water, 
and that of aa OD*shore wind in facilitating the destructive actioa. by retain, 
iag (he water at a higher level, were pointed out. A flat foresliore, was 
shown to prevent, in a great degree, (he destructive action; whilst, on the 
other hand, deep water, whether from a strong in^sbore tidal current, or 
Crom other causes, had a contrary effect, facilitating encraacliments on the 
coast. Tbe progressive action vvaa shown to depend principally u|ioq the 
angle at which the waves strike the beach. Tbe general question of the 
travelling of shingle, and of its ultimate destination, was considered at great 
IeB|th*»tns(aeciDg {larticnlarly the accumulation of sbiogle at the Cbesil 
Baj^ and Duagenest. The state uf the Great Western Uay, between tbe 
Start Point and Portland, waa examined, and arguments were offered to 
thow that it bad been formed, in a great loeaiure, by tbe encfuachmeut of 
tbe sea. Tbe process of this encroachTneiit, and the alleraliju in the mouths 
of tbe estuaries falling into the hay, viere analysed; sad extracts were given 
from Sir II. He la Heche'a work on (he geology of Devon sod CurnwaU, to 
prove that this process was still in operaliou. The summary of the argu* 
menta in the |»apera was, ttiat the observed ebangea in our coasts and the 
months of the rivers were the result of the combined action of tbe wind 
wave, and nf the tidal wave ; and the attention of eugineers was particularly 
directed to these actions in different localities, ia order that, by prcteniiog 
to the IniiitutioD the result of their observations, an invaluable collection of 
recorded facts might )>« asaenibied, which would be of great benefit to the 
pcofessioii, aud to tbe acientifle world. 

May 16.— This eveaiog was occupied with a dbnission on Mr. Gooch's 
paper " CM the Reautance to Itathcoy (raina at different Veiocitiea" read at 
the meeting on April Id.— [See Journal, ante p. I 6 S .3 

Tbe principal ipeakers were Mcisra. Brunei, Gooch, Bidder, Locke. Hard* 
log and Buuell, and their argumenia were necessarily lu complicated by 
calculations ts to render it difficult to convey, within reasonable limits, even 
an outline of the discussion. It was contended on one side that the subject 
had been 10 treated in tbe paper as to make it almost a question of tbe 
comparative ganges ; that the experiments upon which the arguments were 
founded could not be receivctl as appUcahte to railways in general, inaamneh 
aa it was presumed from the statements that the ]>ortioo of the line was 
selected at being ia the best working condition ; tliat the engine and the 
carriages were also picked u being in tbe best order; and that therefore tbe 
results were due to these peculiar circumslancei, and not to the ordinary 
working state of the line; that tbe amount of resitunee per too waa under, 
stated by Mr. Gooch on tliese accounts, and that the rate of resiataocea 
arrived at by the committee of tbe British AaaociaUon, by projecting trains 



of carriages down inclined planes, waa aearer (Ka truth than the eipreMsoa 
of rrkwunc* arrived at with the locomotive and the dyitamomaler ; that tha 
tablet were partly made up from tbe actual reaulU of the experimesua and 
by using Mr. Haying’s formnlm, which had been repndiateil in other eaaea 
as incorrect i that the greater weight of tba traina ia th« lata cxpeiuaeala, 
at compared with thoae of the British Associatioa, Ac., rednerd tha 
value ol the deduction!; that the almospberic railway could alone gira tbe 
reaislance due to the frontage, which was not given whta i locomotive was 
used, as it cnvcreil a portion of tbe carnage frontage, and the dynamometer 
being Iwhind the engine, tbe resutaoce of the train of carriages alone conld 
be arrived at ; and that the valuation of the preasitra of tba wind upon tha 
train at varioua angles was not aatisiactory. Such waa the general tenor of 
tlic arguments ; and on the other aide it waa urged that Mr. Gooch bad 
endeavoured, as much as poasibie, to avoid inlrodnciog. in any degree, the 
question of tlie gauges, and to give tbe actual results of tha cxpcrinseolt, ia 
order that any |>ersooa examiaing them might draw hU own concloaioos ; 
tbai tbe portion of the Une on which Mr. Gooch’s experimenU were tried 
waa not selected for its good condition ; that it waa fixed upon by Mr. 
Brunei himself only the night previously 10 tlse experiments, and was not 
that part which had l>een urigioally intended to be used; that tha engine 
and carnages were such as could be spared from tba working stock and were 
not picked— in fact, that they were nut the best of their cUss ; that thera* 
fure the results were not due to peculiar circumstances, but were those of 
the average working of the ime; but that even had tbe line, engine, and 
carriages being selected, engineers would, from the results, have been able 
to make aliowaoces for other cases, and that the value of tbe experiments 
would not have Ueu dirmnished ; that it waa believed that in dMceading 
Woottoa Bavset incline hy gravity, without tlve aid of an engine, a greater 
velocity had been aitataed than (he niaxiinuoi recorded in tbe eipenmeBts 
of the Brili«h Assocution ; that the tables were divided into columns, dis* 
tinctly showing what resulted from experiment and wliat from tl»e use of 
formulK; that it was impossible, with engines of the ordinary weight, as 
now constructed, with an ordinary train, to limit tbe experiments to such 
small weights as bad been formerly used; tlial in all cases the snrface of tba 
lueoaiotive was allowed lor in culcuUung tiie frontage resistance; that it 
was expvessly stated in the (vaper that the ap|>aratus for the wind gauge was 
not so satisfactory as could have been desired, and therefore its results were 
kept separate in the tables; that Mr. Gooch had not toieodcd to cast any 
reflections upon the former expcrimeDtaUsU.bat merely to |»oint out the 
errors into which he thought they had fallen, and to induce, by his experi. 
inents, others w hich should fix more certainly the amount of resUtaacei 
this, it was still contended, was less than bad been formerly stated, and 
although other cxpenmenla would be necessary to set the quettion com. 
pletely at rest, it was unanimously agreed that Mr. Gooch’s rxpenmeota aod 
jiaper were very valuable coutnhulions. and it was hoped be would coalioue 
hia observaltona on tbia must intcicsting subject. 



ROYAL INSTITUTE OK BRITISH ARCHITECTS. 

On the 6 tb uU., a special mecittig of the Institute was held, to take iato 
consideration a uieiuotial submitted to tbe council ia April, 1847, urging ibe 
formation by the Institute, of a benevolent fund for the less fortunate mcB« 
bers uf the profession, signed by tbirty.fuur aicuiteeia. Mr. Bellamy, Vice- 
President, laid before the meeting a summary of tbe proceedings wbieb had 
been taken upon it, (be rcsnlt uf which was, that tbe council had adopted 
the report of a joint commilire (part memorialuts, part meniliera of couacii), 
advising the forruatiou of such a fund, and recommended it to the considera- 
tion of the Dieaibcrs at lar^e. The rule of the iVrtiata* Benevolent Fuad, 
that recipients must be sutliora of '* works known and esleeased by tba 
public," woaid shut out many deserviug membera of tbe profession, and 
those connected with it. Communtcatioo bad been opened with tbe olScera 
of that fund, by some who (hough; that the desired end might be iietter 
attained by aii arrangement with (hem than by a fresh fund. A long dis- 
cussion followed as to the mode of carrying out the views of the niemortal- 
iils, and at to the ncrcsiity for tbe fund. An opinion was generally ex- 
pressed, that if raised at all, it was quite unneceasary to give the admiiuatra. 
tioD of it to another society. Ultimately, on the ruotion of Mr. Angell, a 
resolution was passed, declaring tbe importance of eslabliabing such a fmd, 
and appointing a committee of nine, to consider in what way it could beat 
be effected, and to report hereafter. 

May 15.— Mr. J. W. pAnroBTH read a paper in llluatratieo of boom 
drawiugi of Prancste, ancient and modern; awl Mr. J. Thomuom read 
some obscrvalioaa on tbe ancient village church of Leigh-da-la-klere « 
Wilts. 

Mr. JayelC t Ctmrmazione. — Ob the *i5th a convmaziooc waa given by 
Mr. AiigcU. Vice-President of (be lustitule of British Arcbitecla, at liu re- 
sidence in Gowrr.streel, which was attended by all the leading tnecubers of 
tbe orrhitev lurul prufcsiion, the .Marquis of Northampton, and the beada of tbe 
scientific world. Many works of art were exhibited, and much gratification 
was expressed at (he valuable example set by .Mr. Angell to bis coUcaguei, io 
affording such a rnrnion to the piofessori of architecture. 
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ON FLAME AND GASES. 

ProfeMor FftratUr Utel? read • p*p<r it tbe Royal loititatioD, ** On Me 
i)iam^gn*tic Co^Htion ^ Flame and Oattt** — Mr. Piridiy having briefly 
taapilnlated the ehtef lubjeeti of bU recent reieareb Into the ntfn^e con* 
^tion of matter, proceeded to lUte a itill more recent extenrionof thete re* 
•earehet made by Prof. Baacaliri at Venke. Prof. Banealari has shown that 
lUme. when placed between tbe poles of a powerful maftnet. beeomea rfk* 
wi^neric (L e. tpeoida out in the plane which la perpeodicolar to the line 
Joining the polea of tbe nMgntt). Prof. Faroda/a object sm-*fir»t, to re* 
move certain mistpprebafiaioAa of bit own publiibed oplntont in regard to 
thia pbaeoenenen ; and, aecondiy, to giro a pbiloaopbical aceonnt of U. Re* 
Ibniog to bis *' Bxperinaatal Refsarchea in tbe PUhto/fitcai Trantaeiimt, 
tuadln 1845 (para. 2423, 2433,2435), beahowed that he bod never aaaerted, 
«a had been Imaglaod, that tbe gaaea were no/ aubject to magnetic action ; 
but mmtly that bit experunaata had not then aatabUahed that they were 
4 ghcled by that force. Tbe caaaei of tbit magnetic infloence were then 
«onaiderad. Flame was diueeled, ami ita complicated aatore—coiMiitlngof 
aoUd matter, of a turroonding flim of heated and of ganeons prodacta of 
OomboatloD~wai experimentally demonitrated. Tbe following experimenta 
were then exhibited to prove (o) that Aof air is diama^e/ta vi/A rt^eranee 
lo cxdd eJr — (5) that canonic acid fOs, o prodact of cowhu/ion, is diamay. 

^e) that carton, vhick it tiArra/td darinp eomiuMtioo, and imparts 

immmoaitv to fame, is also diamagnetic. 

(•) Hot air it diamagnetic urith r^/hrmce fo cold air. The hot air riling 
from X ghnring iplral of piatlai wire, placed betweeo the poles of a powerfgl 
electro* magnet, was pro^ to be bent aride by the fact of ita inflaming a 
]rieee of phoipbofua In the equatorial plaar on cither aide of tbe red-hot 
pUtiaum while tbe magnet was active, and alao by ita act firing the phos* 
phorua (aa would hap|^ In the ordinary eoadition of lUop) when this 
MbotCBoe vaa placed immediately above the heated wire. 

(5) Chrirm'i: «o'd go* it diamagnetic. This was proved by a jet of that 
gaa bciag made to diverge from tbe perpendicular downward current, which 
he gravity would eaute it to.take, into a flask of Umewater (which it render ad 
twbid) pUeed in the equatorial plane. 

(e) iMid earAon it diamagnetic. It waa shown that the amoke of a taper, 
whan placed beneath tbe axial line, divided iUelf, aa flame waa made to 
divide. Into two atraama in tbe equatorial plane, each on cither aide of thia 
axial Uoe. 

The lingular eoadition of oxygen gaa, in being far lew diamagnetic than 
the other gaaea, and therefore appearing aa if magnetic, like iron, when aur* 
rounded by other gates or air, waa demonitrated by its carrying a cloud of 
muriate of ammonia (ilwlf diamagnetic) to tbe polea of the magnet, around 
which it seemed to gyrate in vorticei. 

Mr. Faraday coacluded by noticing the apparently exeeptlonal ease of 
Mime penetrating the pierced poles of a magnet, and eomlag through them 
•n an asial line. He ibowed that in thia cate tbe maximum of force waa not 
V thia line, but in the eireJe of lines forming tbe edges of tbe hollow cylia. 
der drilled through tbe pelea. Therefore->inxamach aa the force in tbe 
vaeaat apaoe was feebler than the force at its solid drcumfereace— flame, 
which always goes away from the spot where tbe force is itrongeat to the 
xput wharu it ia waakwiy penetrated the boUow axis of tbe eylioder. 



PROCESSES FOR UNITING METALS AND METALLIC 
ALLOYS. 

At a recent meeting of tbe Reriie Academy of Sciences, M. Pclbricii, 
founder, of Hamburgh, eommoaicaied an account of fail procewea for firmly 
waitlog metals or metattie alloys, which poasess diiTercat properties aod 
valaaa, aacta, for example, as bar*tron with cast-iroo, guu.mctal with cast* 
area, a^ thus to obtain pieces of mixed metal suit^e to make clasps, 
girdara, paaci aquarea, railway beariags, wheels, axle-lreea, aod other 
pane made use of iu maebiaery aod iu building, posaessiog tbe weight aod 
the eobeekui required, but much harder and more reaisieat in certain 
parts than iootbera. Tbe foUowiog is tbe proeeas adopted, as described 
by tbe inveutor 

**To Unite Bar4nn to Cait-iron . — To order to noile bar-iron to cast* 
troo— to make, for initance a bar of rectangular girder, of which one* 
fourth the thlckneas shall cooslxt of bar-iron, aod the three other parts of 
casl>iroe, or rather in tbe combinatioo of ooe volume of these metals in 
aay proportioos, 1 proceed as followa :->-I take a bar of iron, of tbe re* 
quired thidtaees, and 1 plunge it into a dcaaing bath oompoeed of nitric 
acid or any ot^r acid diluted with water. I then take It oat of the 
cleaaing bath, expose it to a red heat in a fomace, aod plunge it again 
into the cleaning bath ; by means of these operations, I get nd of all (he 
oxide from tbe aurfiaee of tbe metal. To remove from Ibis bar any acid 
which might remaio, 1 wash it with any alkaline solutioo (for iuatance, sal 
ammoaiac), aod I immediately plunge it into a bath of melted Uo, where 
I allow it to remaio until it has become well tinned over its whole surface. 
This done, I apply to tbe tioard iron at the aide where it is to be onited 
with the cast*iron, aa alloy or solder composed of copper aud tin, in the 
propoetjoax of five partx of copper, and 95 of Ua. The bar of irou thus 



prepared la theo introdoeed to the bottom of a mould of the form and 
clirocaaioos correipoudiog to the bar which it is wished to be produced 
aod It is kept down by iron boils or nails, which have previously be» 
well tinned ; the casl iroo is then poured in a liqoid stale on tbe bar of 
iroo, until the mould ia filled, la this stale, a fusioo takes place at the 
surface of the iron io cootaet with the liquid cast metal, and under the 
iaduence of the alloy of solder of cooper or tiu ieterpeeed, the two pieeta 
of bar-iron aod cast-iron unite so firmly the one Io the other, that it is 
alinmt impossible to separate Uiem. 

Te Cnite Steel vHh Cost-iroa.— Follow exactly the same process as 
above described. 

** To Unite Copper, Bronte, Gun’Afeial.or Brast, with Cast 7r»a.— These 
alloya, as well as all those of copjwr. esn be united by exactly aimilar 
means to those above described; except that loatead of clearing the sur* 
faces of the alloys by means of acid aod alkaline solutions as above men* 
tiooed, the sorfaces shouM be filed, and tbe onion with the cast-iroo 
eflected atihe lowest temperaiore possible, in order that the bar of alloy 
might not be melted. 

** The proport ioQ indicated above for the eomposilioo oflbe alloy or solder 
is that which appears tbe most suitable, where the pieces of metal to be 
united are of moderate ditaeiisions ; but when they exceed moderate di. 
meavtoas, it will be belter to increase tJie proportion of copper employed. 

In the examples given above, it is supposed that tbe ditferent metals 
were united together on ooe side ooly; but ooe of these metals may be 
united at two sides, or at two opposite or adjacent faces, to the other 
metals, nr even covered throughout iu entire surface. Further, tbe pieces 
of meUi may have a curvilinear, angular, or any other form, aod the 
mmanocr of ouldiog may be varied according to tbe rules which practieo 
hsu loog sioca furnished in feuodries.’* 



THE EFFECTS OF ZINC ON IRON. 

A letter from Mr. James Nasmyth, of Bridgewater Foundry, Patrieroft 
near Maacbcater, to the Mintag Journal, communicates tbe reeults of some 
experimcnlx receoUy made at the desire of tbe Lords of the Admiralty, 
with a view to determine whether old iroo Uint hsJ been geUanised, or 
coated with sioc, was rendered unfit for bciag again worked*up. Tbo 
reeults of these cxperimeDts seem Io prove that the quality of tbe iroo 
is improved instead of being deteriorated by the sine combined with it. 
The following is Mr. Nasmyth’s report uf the experimtols 

'* A piece of galvanised iron- wire rope was welded up into a bar, and put 
Iu the most seiere test. Io tbe first place it was found, that altbougb the 
iroa*wire was quite covered wiib metallic nine, which, although partially 
driven oiT In the process of welding, yet, so far from the presence uf tbe 
metal, or its oxide, presenliug any impediment to the welding of the iron 
(as in the cate of lead), tbe iron-wire welded with remarkable ease ; and 
the result was, a bar of remarkably tough, silvery-grained iron, which 
stood pttoching, splittiog, (wisliDg, and beuding, in a manner such as to 
show, that the iron was not ooly excellent, but, to all appearance, actually 
improved io quality in a very important degree. 

** Eoeonraged by such a result, a still turner, and even mere severe, trial 
was made — vix.: by weldiog up a pile of clippings of galvanised iron* 
plates, or sheet-iron, covered with zinc, as in tbe former experimenis. Tbe 
presence of tbe ziuc appeared to otTer no impediment to tbe weldiog, aad 
tbe result was. a bloom or bar of iron— the fracture of which presented a 
most remarkable aod beautiful silvery grain— as good, if not superior, ia 
aspect to tbe finest samples of ‘ Low Moor’ or ' Bowling* iron. Blooai 
of this iroa were rolled oot in rods, and tested Io the cable-proviog 
maebioe, aod the resale indicated from 5 to 10 per cent, higher strength 
than the best samples of wroughtiiroo— thus establishing the fact, that, so 
far from the presence of lioc being destruotive to the streagth aad tcoaeity 
of wreoght*iron, tbe eootrary is tbe case. 

** 1 n»ay meotion, that bars of iroo were heated to a welding beat, pro* 
pared by Scarf for sheathing, in tbe usual maoser; aod, oo drawing them 
from the fire, for being welded, a handful of zinc filings wae thrown 
00 the welding hot suifacc, and the welding proceeded with. In this 
severe test no apparent impediment to the prucesa resulted ; the Iron 
welded as well as if no zinc bad been present." 

Mr. Nasmyth infers from these experiments, that some improvement 
might be made In the manufacture of iroo, by the iatrodncUoa of metallic 
xinc iu tbe puddling furnace. In corrobormiioo of this opinioo, be adduces 
tbo fact that the stroogest cast-irou made in Helglom, aod selected for 
the easting of goes, is made from an iron ore in which the ore of zinc 
forms a considerable portion. 

Mr. Leighton, of Cwmammoa, following up the snggettioo of Mr. 
Nasmyth, has eommnnlented other applicaiioos of zinc to iroo, which he 
had devised for the purpose of bringing natbracile eual more into use. 
Ills object was the preparation of pure oxide of zinc to be used as paint, 
for iron-work more especially, for making joints, Ac., in lien of white- 
lead.** If," be observes, *' people coold be once induced to make a trial of 
aolhmche coal, worked by a blast, for several manufseturiog operations, 
the value of this peculiar fael would be established. It only requires a 
begiaoing} it is qoite possible to treat the sirtpboret of zinc — a very 
aboodaot ore, koowa as blende, or black Jack— so that pure oxide of cine 
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•od colpbarte Acld ihotld b« prepared bj the lane operalioo. Tbie would 
be a verj profitable bueiDeee. aad create a coesunplioo for a roe*i(lerable 
qaaoiil; of tbe ore ; but at the preMot price of tbe metal, it would evto 
pay baodeoraely to prepare oxide of xioc from epeiter. Say, la rouml 
Bumbera, 4 ewt. of i|>elter. worth £2 10s., would yield 6 cwt. of oxide 
of aloe, which, at the price of dry white*lead« would be worth £6; tbe 
cost of labour and fuel beio^ IriTiaJ, there would be a profit of ronethiog 
like ceol. per ceoL’* 



SUPPLY OF WATER FROM THE NEW RED SANDSTONE. 

A paper “ On th* Supply <t/ the Tqwh LxterpotA ipiYA ff *«/rr fntm 
Sk^ftt suiiii in tht .Vnr Rtd 6eadi/anr,” was lately read at the Pulytechnle 
Institution, Colquitt-itreet— After some obsetvatioDS. at to tbe importance 
of a plentiful supply of pure water, the lecturer remarked that the original 
aeorce of all water found iu the earth is the rain which falls from tbe clouds. 
Tboogh tbe fall of rain at Liverpool was only about 36 inches per attnun, in 
tbe Interior and hilly parts of the country it waa far greater : for instance, in 
1 S 43 . there fell at Seatbwaite 151 inches ; Graamere, 121 ; Butternsere, 87 t i 
Keswick, 62; Whitehaven, 49: Coekermouth, 47 ; and at Manchester, the j 
fall averages about 41 inches. He had examined varioua sprioga in the new 
red landalone, and had never found any above tbe mean temperature of the 
elinate : and concluded, therefore, that those ia tbe new red aandstoae were 
eatirely supplied from the rain which falla from the doudi, estimated in 
that district at 36 inches per annum. Allowing 18 inches for evaporation 
and vefelation, would leave 18 inches absorbed and stored in the earth every 
year, giving 392,040 gallona per acre, or 250,905,600 gallons per square 
mile. He fflaintained that the strata of the new red aandstooe, at a level 
below the inrfaee of the sea. arc naturally, fully, thoroughly, and permanently 
saturated with water ; and that any shaft or excavation tank to that depth, 
will always, through lateral percolation, he full of water to that height He 
considered the most desiderable inode would be to sink sbafU from 1,000 to 
2,000 feet deep, which would pierce a stratum highly saturated with water, 
and which would he filled to within a abort distance of the aurface. He 
objected to the plan proposed by tome persona to be adopted, that of bring* 
ing aurface vmter from a distance, as all soch was impregnated with millions 
of myriadi of aotmalcolc, to the great detriment of public health. In cod* 
elusion, he stated aa his decided convieUon, that the strata of tbe new red 
aaodatone formation ere not yet exhausted of their water, neither do they 
show any symptoms of exhaustion, neither is it poeaible to exhaust them, so 
long as they maintain their present constitution tod geological position : so 
long as they consist of innumerable beds, of variable hardness, and of 
Turiable porosity ; so long at they are capable of lateral percolation ; so long 
•a tbe bydroatilic preasore of the sea enables then to keep their lower beds 
at the full point of saturation } so long aa their upper beds are greedily ab* 
aorbant of water; and so long as Nature, in her bountiful beneficence, is 
annually pouring down upon them more than 500,000,000 gallona of water 
upon eveiy square mile of their aurface. 



THE VENTILATION OF TOWNS. 

have received from a correspondent at Liverpool, a descrip- 
tion of a plan, which he has fur a long time considered, fur effec- 
tually securing the ventilation of large towns ; and if capable of 
being carried into practice, it would have the effect of not only 
ventilating the houses in crowded neighbourhoods, but it woul^ 
also purify the drains, the exhalations from which are frequently 
the cause of disease throughout large districts. The communica- 
tion is too lengthy to be given entire ; we shall therefore only 
extract those portions describing the proposed plan, which may be 
thus briefly stated. It is proposed that in each town one or more 
large, high chimneys shall be built, with which all the main-drains 
^idl communicate ; and that the fire-places of each house, instead 
of having chimneys carried through tbe roof, shall have flues 
carried below and entering the drains. At the bottom of each of 
the large ventilating chimneys, fires are to be kept burning fur the 
purpose of causing sufficient draught. This plan, which carries 
out on an extended scale the mime adopted in ventilating the 
Houses of Parliament and other large buildings, offers important 
advantages as a sanitair measure, and ought not therefore to be 
discarded as impracticable without due consideration. The writer, 
who is an engineer, affirms that he has tested its praeticahility, by 
detailed calculations. We will now let him develope the plan in 
bis own words 

** It is proposed, that all house and factori’ chimney's be diacon- 
tinuad ; that the smoke and products of combustion, instead of as- 
cending as heretofore, and being diKharged at tbe roof, be made 



to descend, pass into the house-drains, and tbrou^Hi them into tbe 
public sewers ; the factories having specUl communication for 
themselves. 

It is further proposed, that the sewers be arranged to converge 
and join into larger or main sewers, which would be conducted 
through the town, to the highest and least-occupied ground in the 
vicinity, where these mains, culverta, or tunnels, would terminate 
in chimneys of great height and capacity, placed at auitable dis- 
tances apart ; and in these chimneys, fires would be maintained con- 
stantly burning, for the purpose of creating the necessary draught 
Besides the communications for withdrawing the smoke from the 
house-fires, the writer proposes to provide orifices in each apart- 
ment, comiecteil with the amins, which could be opened and shut 
by the inmates at pleasure, and there would also be openings at 
suitable distances along each court, lane, and street, communi- 
cating with the sewers. Still mure clearly to illustrate bis views, 
suppose we take the case of Liverpool, with the situation of which 
the writer Imppens to be acquainted. Let us presume that four 
or five large chimneys were erected along the brow of the hill 
which bounds that town to the east,*— one to provide for ventilation 
of the north-end, one for the south-end, ana two or three for the 
middle district ; that leading tunnels were driven downwards 
towards the river, which tunnels would communicate laterally with, 
and receive the air and smoke from, the street sewers. Then, let 
us see how this plan would operate: — Suppose a powerful current 
upwards, was ec>tabUshed in the large chimneys, tunnels, and 
sewers, it follows that — Firstly, the sewers and drains themselves 
would no longer give forth noxious exhalations. Secondly, by 
opening the apertures in the streets and courts, we would with- 
draw the impure air, and produce a constant influx of pure air, 
which woulu descend from above. Thirdly, by opening the 
orifices in the houses and apartments, although they were crowded 
with inmates, yet the vitiated air would be so rapidly removed, and 
replaced by that both fresh and pure, that no injurious conse- 
quences would ensue. Fourthly, there would be ui> mure smoke or 
sulphurous vapour to destroy health, and soil everything exposed to 
its vile influence : the murky clouds which envelope our manufac- 
turing cities would disappear, and give place to clear skies and a 
pure invigorating atmosphere. 

But it will be said, there would be serious dilhcultiee to contend 
with ill the execution of such a plan : this is granted — but thev are 
far from being insuperable ; in proof of w hiidi, the writer will now 
proceed to consider some of tliem, only avoiding matters of engi- 
neering detail. It may be objected that such a scheme would 
prove costly : it is not denied that it would require the outlay of 
a large, though by no means extraordlnar)', sum of money; but can 
we expect to realise great benefits without proportionate ex- 
penditure? If it cost a million to supply such a town as Liver- 
pool with water, why should we grudge a very much smaller sum 
to supply the same town with air ? The oue U surely as essential 
to the well-being of the community as the other ; and the writer 
IS prepared to mow that a large saving of money would accrue, 
which is at present expended bv the adoption of such a pi*", lire* 
spective of the immense benefit to the public on the score of 
health. There would be no factory chimneys to erect ; a great 
saving in the arrangement for house-fires, which cannot here be de- 
tailed ; smaller houses and smaller apartments would suffice for any 
given number of individuals,'— consequently, there would be an 
economy iu building arrangements, accompaiued by lower rente, Tbe 
same remark applies to streets, lanes, and courts : look at the enor- 
mous sums which would be required to alter and widen them, and bv 
that means improve the ventilation. Then consider the control 
which would he vested in the authorities over the public health. 
At present, it is in vain you tell (he poor to go dwell in larger 
houses and more airy situations, — they cannot afford it. It is in 
vain you tell them nut to crowd together in their wretched apart- 
ments, or they will suffer from want of ventilation. It Is in 
vain you impress them with the necessity of cleanlineaa, and of 
breathing untainted air : the majority disregard it, — how can they 
do otherwise? But with this plau in operation, let us suppose 
fever to prevail in some court or alley ; we have only to give direc- 
tions to unclose one or two apertures, and pure air will flow in, 
w eeping disease and death away.* 



5p/crs( petetr •/ CUerqfcrm.— The powerful solvent capabilities of cbl^ 
roform are now, by experiment, fully eitabUsbed. Caostehouc, reste, 
copal and gum-lac, bromioe, iodioe, Uie eaaeolial oils, Ac., yleM to its 
soUfDt power. TkU property may, it is believed, prove extcasively of ad* 
vanlage ia msoj of tbe floe aM niefal arts. 
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LOCOMOTIVE CARRIAGE WHEELS. 

£j>wabo Evam, of the Haigh FouodrjrCompany, ba« obtained a 
patcot for certain Imamvemente tii tM mode of eoHMtmciing inm 
Granted October 1847 ; Enrolled April 1846. 

This inrentlon consists in a mode of securing tbe tyre or boop of 
tb evheel to the spokes or inner rim, without tbe use of bolts or 
rirets. The patentee effects tbit object by using a dovetail groove 
Id tbe tyre, and a dovetail projection on the rim, which is a method 
that has been previously adopted^ therefore he makes no claim to 
that; but the pecniliarity of nis invention consists in making the 
groove larger tnan the projections, and filling the interstices with 
melted fine. In the words of the specification, the patentee 
elaima ^the manufacture of wheels in which the dovetau groove 
in tbe tyre is wider at its narrowest part than the dovetail pro. 
jectlon on the spokes or the inner rim of the wheel is at its widest 
part, and the fUling the spaces left when the tyre is shrunk on with 
melted metal or ether hara substance. The accompanying section 




ef the tyre and its junction with the wheel, will sufficiently show 
the form of the grooves and prmections. l^e dark portions re- 
present the sne or other easily*iusible metal with whlcn the spaces 
are filled. 



Locomotive Ewoi.vss. — GEonoe Heatow, Birmingham, engineer, 
has obtained a patent for ** ImprorrmenU in locmnotire eTtginet.'* 
Granted November 9, 1847 ; Enrolled May 9, 1648.— The object of 
this Invention is to prevent the oscillation of locomotive engines on 
railways ; and the patentee endeavours to effect this by the appli- 
cation of counter-balance s-eights, moving in an opposite direction 
to the pUtoiu of the cylinders. The mode of applying these counter- 
balance weights is as follows: — On each end of the axle of the 
driving-wheels is placed a crank, to which is united a connecting, 
rod attached at tbe other end to the counter-balance weight, whi^ 
is suspended between two rods, so as to swing readily to and fro, 
or it is held between fixed guide-rods, to admit of its sliding easily. 
The counter -balance weights should always move in the direction 
opposed to that of the pistons, and should be as heavy as the com- 
bined weight of the pistons and the working-gear. 



COMEOV5D Beams or Girders. — Henry Kiiilder, Maida-vale^ 
baa obtained a patent for ** Improvemenie in iron bmm* or girders. 
Graoted November 9, 1647 ; Enrolled May 9, 1848. — The patentee 
constructs bis beams partly of malleable, and partly of cast-iron. 
The lower or tension flanges are made wholly or partly of malleable 
iron, while tbe centre riba and upper or crushing fianges are w holly 
or partly of cast-iron, according to the duties they have to perform. 
The lower flange may be made of, or strengthened by the addition 
of malleable iron, and tbe centre rib and upper flange remain of cast- 
iron ; or, the upper and lower flanges may be of malleable iron, 
united to the centre cast-iron rib, and further strengthened, when 
exposed to vibration, by angle-iron^ or, the perpendicular ribs 
may also be composed of nudleable iron, when exposed to violent 
eoneuaions. The malleable iron is united to the cast-iron by hot 
rivetting, and, in all c a ses , in such proportion that it shall be able 
to rappoit, alone, the estimated weight to which the whole girder 
may be subjected. The invention consists secondly, in the appli- 
cation of the preceding principle of construction to the strengthen, 
long or repairing of existing beams or girders, with such variation 
of detail as the particular case may suggest ; and thirdly, to the 
eonstmetion of beams or j^rders composed entirely of malleablt 
iron, in which case tbe flanges are united to the centre rib by 
angle-iron, the coupling-joints beaded, and the whole are fastened 
together by hot livetting. 



ELECTRICITY OP MINERAL VEINS. 

Mr. Robert Hunt (keeper of mining records at tbe Museum of 
Economic Geology) lately delivered a lecture on the Electricity ^ 
Mineral Veins" at tbe Royal Institution, Albemarle-street. 

Tbe lecturer commenced by remarking, that the class of pheno* 
mena which would form the subject of consideration that evening, 
although of the highest interest, had not yet received so great an 
amount of experimental examination as their importance requl^; 
and, as their curious nature was, consequently, not generally 
known, he trusted that, having spent many days and nights in the 
mines of Cornwall, in this investigation, he should be able to 
interest his audience by a narrative of the facts now known, as 
well as some of a novel character. 

As a preliminary of absolute neceaiuty, Mr. Hunt explained the 
nature of a mineral lode by the aid of a beautiful isometrical 
drawing of the lead district of NenUford. A lode W’as, in fact, a 
fissure, formed by some disturbance of the earth, and filled with 
mineral deposits. Three theories pret'ailed as to the origin of 
mineral lodes; in the first place, they were supposed to be con- 
temporaneous with the rocks themselves ; secondly, it was coi^ 
ceived, that fissures were filled bv the sublimation of matter from 
great depths in the earth ; and, umtly, that substances were preci- 
pilated from solution in water, which flowed through those great 
rents in the earth. A mineral lode was not to be regarded as being 
entirely compiuied of metallic substances; on tbe contrary, they 
were most frequently found containing a large portion of earthy 
matter, amongst which the metallic ore was disseminated. Among 
the indications which appeared to support the theory of electriw 
action in these formations, was to be regarded the regular dispo- 
sition of these substances on either side of the lode. The eiM- 
trical theory might be explained in a few words. Ampere sup- 
posed that currents of electricity traversed the earth from east to 
west, and these currents were thought to influence the chemical 
changes which had gone on within the fissure during the formation 
of the lode, and determine the order of arrangement. The most 
striking cuiiditioiis which appeared favourable to such a view were,, 
that metals of various kinds were associated with peculiar claasea 
of rocks — ^tin and copper being aasuciated, in a remarkable manner, 
with the primary rucEs ; whilst lead was found more abundantly 
in the limestone formations. These rules, although genera], were 
not constant — many striking exceptions might be named. In the 
remarkable mining county of Cornwall the rocks were granite, 
kitlas or clay-slate, greenstone, and elvan. The mineral lodee 
were always most abundant near the junction of the slate and 
CTanite rocks ; they were generallv’ found in a direction nearly 
from north-east to south-went : and where they were contrary to 
this, or nearly in the lino of the magnetic meridian, there waa 
almost invariably a ^reat difference in tlie character of mineral 
substances contained in the lode. This was shown by reference to 
a very large map of Cornwall, upuu which the lodes of lead and 
copper were accurately niarked. Again, a very remarkable 
parallelism was Obsen*ed in must districts between the directione 
of the lodes, and the veins of granite prophyry (elvan) which oc- 
curred in their vicinity ; and this fact had Wen brought in support 
of tbe theory, which refers mineral formations to the action of 
subterranean heat. 

The various questions which arose out of the phenomena of 
mineral veins, and their including rocks, had been must abW 
treated of by Sir Henry De la Beene, Mr. Joseph Came, Sir. R. 
W. Fox, Mr. John Taylor, Mr. Hopkins, and others; he would 
not, therefore, dwell on that part of the subject. 

Mr. Hunt next considered, whether any of the conditions known 
to belong to the rock formations of a mining district were suffi- 
cient to produce electrical phenomena. It had been ascertained 
that granite was always colder than slate — a difference of or 

SC* was always detected at all depths. This difference might pos- 
sibly give rise to weak thermo-electric currents; but, in the ex- 
enmoiits he had made to ascertain this point, no such curreotE 
ad been detected. It was also well known that a constantly in- 
creasing temperature was discovered as we descended into the 
earth. By this means, it was evident that any given portion would 
represent a bar unequally heated. The following table of tem- 
peratures, obtained in the rock and lode, exhibited the variatione 
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jiction, 6uch differenefR would be suffident to produce currents. 
That waft undoubtedly the case in metallic ami (food couductin^ 
bodioji. but no such result had been obtained from cxperimentH on 
inwiiite, slate, or fcr^snetone. 

[A series of experiments was here introduce<l — and, notwith- 
"etandlne the use of an active iralvanic aerieis it was shown that 
the voltaic current would not transreriM* either granite, slate, 
elvan, or jrreenrtone— connection beinjr made with them and a very 
delicate tr^vanometcr, upon which not the slightest iudioatiou of 
anv action on the needles could be observed.] 

When moist, these rocks became over tlieir surfaces conductors; 
and, by this means the action on a single pair of zinc and copper 
plates, not more than an inch iM]uare, was detected through a con- 
siderable extent of country. Mr. W. J. Henwood had supiKtsetl 
that he ha«l detected currents of voltaic electricity through the 
granite and slate rocks of Cornwall ; but the lecturer, who had 
repeated those ex|»eriments with great care, was led to believe that 
the slight deflection of the needle obtained was due entirely to 
aome chemical action in the wires employed ut the point of con- 
tact with the rock, or within its length — such slight dixturhanees 
being of constant occurrence in all experiments of tliis claas. 
Although tliere was not. therefore, any exiferimenUl evidence in 
proof of the voltaic condition of the rocks, vet the regularity of 
arrangement observed in the lodes themsefves — in which zinc, 
copper and quartz, lime, pyrites, barytes, fluor-spar, argentiferous 
lean, and quartz, ^dternated in the most regular order, as was 
shown by specimens from the mines of Cornwall, l>erbyahire, 
Oaxony, and Mexico-^present features so analogous t<» those which 
often appcMir in ^vanic experiments, that we are compelled cer- 
tainly to infer that «K>me inodilication of the electric force was 
eoncenied in the phenomena. Specimens of p»euilf»-morphous 
bodies from the Cornish mines, and arrangements of brown spar 
upon quartz, from Pchemnitz, quarts upon fluor-spar, and iron 
pyrites, and the double aulphuret of copper upon large quartz 
crystals, in all of wliich a uniform system of arrangement, per- 
fectly independent of each other, was shown — »mt these were to 
be referred, in all probability, to the diiqMMing power of electrical 
eurrents. 

Such were the principal evidence* to be adduced in support of 
the electrical theory. Kfr. K. W. Fox waa the first to discover any 
indications uf electricity in mineral lodes. Bv placing copper 
wtree ngainst two |>ortions of a lode, or of two lodes divided ny a 
CTowucourse, and cuniiertiiig lh«»Ke wires with a galvanometer, a 
considerable deflection of the nemlle was obtained— often to such 
an extent, that from the violence of the action, it was impossible 

note the deflection. In nearly all the mineral lodes of Corn- 
walL, upon which experiments were made, these currents had been 
detected, Experiments made by Mr. Fox, in (oldberry and 
Skeers, iu Teesdale, gave, however, negative results ; and the 
results on the lead liNles ut the Mold mines were not v^ry decided. 
Prof. Reich, of Freyburg. obtained very ilecided results upon the 
lead and silver lodes of that district ; and, in one case, succeeded 
in detecting n mans of silver ore at some distance behind the rock. 
Von Strombeck, cm the contrary, could obtain no results from the 
lead and cojiper lodes on the right bank of the Rltine. In addi- 
ti(»n to these results, others of a moat satisfactory kind hud been 
obtained by Mr. Henwood and Mr. John Arthur Phillips. The 
lecturer had himself almost invaruihly obtained very decided 
nlviitiumetric indications from the copper lodes of I>oIciiatIi, East 
U'heal C’rofty, East Poo), and other C'ornisli mines — in one instance 
BO powerfully, that the electro-chemical derompotsition was pro- 
duced. .Mr. Fox has lieen successful in procuring an electrotype 
copy of an engraved plate by the current coUectwl from two hules 
of iron and of copper pyrites, and alw» in inducing magnetism in 
a bar of soft iron. .Mr. Pattinson, at the wish of the British Asso- 
ciation. made a series of experiments on the rocks of the limesttme 
ffwmation in the lead districts of the north; but he could not 
detect any evidence of electrical currents. 

It now became a question, to ascertain if these eurrents of elec- 
tricity, detected in mineral lodes, were in any woy connected with 
the general currents traversing the earth, according to the theor>' 
»»f Ampere ; or, were they of a more local dharacter.^ The lecturer 
was induced to conclude, from all his experiments and ol»aervatiuna, 
that these currents were entirely h»cal, and due to the chemieal 
action going on within the hide itself. In all cases where chemical 
action could be detected, it was certain the current acting on the 
galvanometer was more energetic than where no chemical change 
was ajipareut. In this way might be accminted for the failure of 
Voti birombeck on the lead ond copj>cr lodes of the Rhine, and of 
Mr. R. b ox himself on the lodim of Teesdale— in all probability, 

those lodes being in a very })crmBueiit condition. It wu thought 



by the lecturer that the fact, that these currents often being found 
to traverse tbu lodes in a direction contrary to the currents of 
Ampere, and frequently at right angles to them, militated against 
that view which referral the one t(» the influeneoof the other. The 
lecturer had also d(‘tected currents from piles of ore on the aarfnee, 
whieh had been exposed to the inflaences of the atmosphere; nna 
these currents were certainly only measurers of the amoant of 
cliemical action going on in tfie pile. 

That these Im^ lode currents might have a powerful effect upon 
masses of matter exposed to their influences, was highly probable; 
and he was dispiMi^ to refer the eunditioiu in which cobalt nod 
nickel were often found in the cross-courses, between the ends of 
dislm:ated lodes <lue to this local chemical electricity. The 
character of many of the decomputiing lodes was next dea^bed; 
and it was shown that, under the influence of the percoUtioa of 
rain-w'ater from the surface, charged witJi oxygeu, and the actiuii 
of the saline water riring from bcluw, few lodes admitting water to 
flow through tliem could be free from chemical action. He b*d 
analysed the waters of many uf the deep raineo, and the fuUowiag 
were the results of a few of these analyses:— 

The water from Great St, Geor^ contained, in a cubic foot, 590 
grains of common salt ; that of the Unite*! Mines, rising hot, 481 
grains; of Dolcnath. 918 grains; of (ireat ‘H'heal (’harles, 619 
grains ; Consolidated Mineu, at 80 lathums, 656 grains ; and at the 
9J0 fathom level, 9IH grains. This muriate of soda waa estimated 

a uite independently of the earthy and mineral salts. It waa, 
oubtless, derived bv inflltratinn from the ocean ; and, from iU 
quantity, acted, no doubt, powerfully upon the lodes it traversed. 

.\lthough these currents, detected by the galvanometer, were not 
regarded by the lecturer as in any way proving electrical agency 
in the formation of mineral veins, yet the evidence obtained by 
Mr. Fox, bv Mr. Jordan, and more recently by himself, that 
tricity would give to clay a schistose atructure and form along • 
curved line, no doubt related to some line of electrical action, a 
miniature lode of copper (of which illustrations were exhibited), 
supported the general view of electrical action. Incidentally, the 
conducting powers of iron and cop]>er pyrites, galena, and some 
oUier minerals, were experimentally shown ; and also the demn- 
position of yellow ore by electrical action. 

In conclusion, the lecturer carefully recapitulated all the main 
points of evidence, for and against the electrical views, and pointed 
out many very curious circumstances, evidently dependent upon 
some peculiar conditions of the adjacent rocks, but which could 
not be referred, with any cert.'iinty, to electrical action. Pmhably, 
thi>oe currents now nearly determine*! as in constant flow around 
the earth, might produce the curious results ob»er>-ctl; but a far 
larger amount of experimental evidence than that yet obtained 
w as required, la*fure this view could be admitted as one of the 
received facts of inductive science. 



NOTES OF THE MONTH. 

licrm d* GoUUmitFi J/muc.— T he graad ball-room at 6U John's Ledge 
ia tbe Rrgeot’i Park, of which so oiucli has been spokea sod written, w« 
lighted last week, for a party given by tke Baron de Goldsmid. The effe^ 
ia reported to have been moat admirable. Altboogb Mr. Barry and Mr. 
Povntcr had exerted every cart, tbe effect of light upon the decorations 
moat have canaed them some anxiety, and It most be moat gratifying to 
them to have atieeecded so completely. The richneu of the gilding eea tri- 
butes to the grandear of the room, without destroying iu air of ebuteoeu ; 
and if Mr. Barry be reproached that there it a want of repose in tbe Hooae 
of Lords, tod too great profusioD of ornamentation, the same objection ena- 
BOt be made againat a ball-room. Hiia aaloon is the great work of Urn 
preacDt aeasoo, and U ia pleoaiog to learn that the mmifloeiit patroMge of 
the Boron de GoklaiDid bait baen, as naotl with him, diaplayod in the cnoon 
ragemeot of flagUah artaati, init^ of being Uviahed upon foreigimn, as is 
too common with oar aobUity. 

Almtrai Prodmee ^ j^Nafria.— The latest publiihtd goveraaeiit necouata 
give the following u the roiaenl produce of Anatria Gold, 35 ewt. ; aUetr, 
347 cwt.t mercary, 1CC| tons; iron, 148.379 tona; copper. 2,733 Mm; 
lead, G,666 tons; litharge, 1,299 toaa; xiac, 227 tons; coUmiae, 909 toaa; 
tia, 49 tons ; oatimooy. 231 tons; cobalt, 132 tons ; miaganoa#, 6| toaa; 
aneoic. 50 tons; plumbago, 1,327 tona; atom, I.IM tons; wipbate af 
iron. 6^34 tons ; sulphate of copper, 289 tona ; lulphur, 1,259 toot ; iiW i 
521 tons. 

Tkr Jloiy\*aA .?fMm.Pdc*eri.— The principal trial of the new Holyhead 
atcam-packet UryctUyn, master, Commander Grey— vcaael and engines de- 
signed and manufactured by Miller, Havenhill, and Co., of Blackwall look 

place on Monday, the 15th ult. It ia stated that, under adverse cuenm- 
stances, she made four una at the measured mile, at Long ^aeh, whieh 
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fare her an arerage rate of ipeed of 15'415 oaotleal milca, or nearly 17f 
atatute miiee per hoor» never making leva than 27 rerolutiona per minute. 
She then nm to the Nnre light, pttiing the distance from the town pier at 
OraTeaend, in one Aawr m4 teceaJi; and tbea ran from the Nore 

light to aba Mouie light and back twice, daring which time her greatest 
Speed wa> 20^ atatute miles per hour, and her loweat rate at lo Sti. The 
latter, however, in coaiequence of the tbrottle-Talve being open, wai held to 
be a bad trial, and she wu accordingly tried up and dowa again the 7 C6 
koota* distance. When working at 28 and 29 revolultoca per minute, the 
made tki« same run down in 27 minutea 22 aeconda. or at the rate of 16' 798 
knots ; and the return trip in 301 minute*, or st the rate of 13 040 knoia. 
Taking the average of the two last runt, tb« speed of the Uewelljfu was 
nearly 16 nautical nUea an hour, or IBl statute miles per hour. 

7*Ae iVrie Sl/am-SAip liarin tt i*or/«mo«/A. — This national work, which 
has been conitrocted with the view of affording to steara.shipa a flttlng 
and convenient place of reception, was opened on Thursday, the 25th of 
May. The first stone was laid January I3th, 1845. Its original design 
wai far of far less magnitude, hut as the work progressed, enlargements and 
improTemesti vrere suggested, until the pinna were finally extended to ibeir 
present apaeious dimenitoits. Its mean average length is 774 feet, 400 feet 
wide, and 31 feet deep from the coping, covering an area of more than aeven 
acres. The entrance ia BO feel wi^, and the depth of water at the lowest 
tides 21 feet. There U also a fine wharfage outside the basin, in the har> 
boar, where there is water to the depth of 13 fee4, which is auAdent to 
accommodate steond-elass steamers. There are two inlets ou the east side 
of the basin, each 300 feet long hy 70 wide, and 30 feet deep from the 
coping ; these are to enable veiseU. whole refitmerits must be completexi 
in a horry. to lie worked upon by the artisans on i>oth tides at once. On 
the west brink of tbe basin is a great factory, of liaodtome architecture, 
687 feet long, 48 feel wide, and 51 high, and is partially roofed in. On 
the south wall is a new brass foundry, 96 feet by 1 10, which haa been for 
iome time ia )>artial working. 'Fhe basin is considered capoble of accom- 
modating around its tides nine steam frigates of the first class, and haa era> 
ployed, on the average, 1,500 men since the commenermeot, besides an 
immenae body to whom it hat given work off the pretuiies — in the quarrint, 
forests, iron works, &c. Betides the above materials, there have beco used 
in various parts of the wiiole about 2,500 tons of cast iron from Stafford- 
shire. The rough coet of the labour airraily turned out of hand is £100,000. 

Suddem Draining; of the Sintpirn Hiter.—Tlic following extract of a 
letter we have received from tbe United States, describes a very carious 
pbeooBeooa. which recently nlarmed the residents near the Kalis of 
Niagara >—*'* Tbe good people at the falls were greatly alarmed a few 
weeks ago. fearing that the tioltom of the river had fnllen out ; for all at 
ooce ibe mills ceased to work, and great part of the falls on Table^Rock 
were bare. The river, a little above (ioat Island, was hare for half tbe 
distance across. A geatleman drove his wagon on the bare rock to the 
middle of the bed of the river, where to have ventured the day previous 
would have been ccrtaiu deatb. Tbe worst fears were cotortaioed ; some 
believed the world was coming to an cud — indeed, fear was stamped on 
every coanlenance till the cause was explained. Tbe fact was, that n 
qoaotity of ice oo IaLc Krie had drifted to the mouth of the river, and 
impeded iU ffow.'* 

tSntpen»ion Hridge near f Ac Falls of .Vutg-are.— The first car, sospeoded 
by a wire cable, crossed from chir to cliff below tbe falls of Niagara oo the 
13tb of March. .Mr. Lllell, the cngiocer who has uadertakra (he con* 
stroctioQ of the saspensioo-bridge at (bat place, was the first person who 
crossed over, amidst the cheers of a large concourse of people. The 
Toronto Colonist observes : ** .Mr. Kllett must feel grntifjcatiou and com* 
meodablc pride that be is the first man who ever crossed in a carriage 
through the atr, uu wire, from one empire to another ; thereby, it ia to be 
Loped, leadioK to a happy, prosperous, gcueruui, and reciprocal union— a 
firm eJsaio of frieodthip between muUier and daughter." We may suppose 
that atooog those who experienced alarm at the sudden draining of the 
Niagara nver, noticed above, the shareholders io the snspeostuo«bndge 
undertaking, were not less frigbtraed than the others. 

CtfSMuniica/ivM ta Railtcetf rrsia*.— Another of the many plans pro* 
posed for establisbing a commuDiratiun bclwcrn the passengers and the 
guard, and througli him with Uie engiueer, on railway trams, has been rc« 
eeoUy patented. The inventor of ibis pluo is 5Ir. Cdward Tatteraall, of 
New market, land surveyor ; and it consists in having a cord run along the 
lops of all the carriages, coromuoicatiog with the handle of the steam* 
whistle, or with a bell. Tbe patentee claims as new an apparatus for 
Icogthesing or eliorteoiog the cord, without requiriug it to ^ drawn out 
longrtadinally. To enable tbe passengers to communirate with the guanl, 
a lamp by night, and a signal board by day, is to be fixed to the lop of 
each carnage, and the passenger, by pulling a striag may raise a flsp that 
unllDarily seenres the tamp or signaUbuard, and when tbe guard sees this 
aolioe, be is to pall the cord to order the «ngin«*driverto slop. 

Iron Off ia A/girrs.— A report presented to the Paris Academy of 
Scien c es , on a communication made by M. FourocI, tcspecUug the raioeral 
wealth of Algiers, represents tlie iron ore to beeiUemcly abundant aod 
rich. In the mountains of Buu Hamra, Ihrougboul a distance of four 
leagues, the croppings-out of a considerable number of beds of ore may 
beobaarved, aUaioivg sometiiacs a considerable eiae, and never less than 
from four to fire yards io drpth. At the north of Fixara there is an entire 
muoalain fthe Mohta £1 Mtdad, or iron quarry), which risesootof tbe 
gaabe, and liicraiiy pfesents from Its base to its sannit, that is to say, a 



height of about 106 yard.v, one mass of pure oxide of iroo, without the 
adenixtare of any other sttbslance. To the cast of this mooutaiu, M. 
FourocI traced upwards of 16 points where the ore was cropped.out. M. 
Fournel has also found large quantities of ancient scorix, proung that 
these sources of mineral wealth had been worked by tbs Homans, ur per* 
haps by the Vandals; there are also scattered amoiigst these scoriw, spe- 
cimens of tbe metal produced, so that by analysis it can be aseertained 
from which bed of ore the metal produced at such and such a point, was 
obtained. 

Copj/ing Electric TWegTepk.— An electric telegraph which will produce 
at u distant town /tiraiiniie copies of writing appheci to the inslruroent 
in Lmdon, has just In-en invented by Mr. F. C. Hukewell. M'e have seen 
a specimen uf the telegraphic writing copied from the original .by a sepa* 
rate instrument, only connected with the other by wires in the ordinary 
manner. M'e UDderstatid that arrangements are bciog made to give tbe 
itiventiun a trial at a long distance, fur the purpose of adopting tins mode 
uf tfrlegnipliic communication generally, if it be found equally applicable 
between distant towns as it is at short intervals. The rapidity with which 
copies may be made with ibis mslrument, niU far exceed tbe manual dex* 
lerity of the quickest writer ; for the inventor expects to be able to traos* 
toil 600 alpiiHbelical letters |wr minute. Where short-band is employed, 
uf course the rapidiiy of traii&iniMioo would be much greater ; and we aa- 
derstaud that even plans and drawings may bo copied by the same iastm* 
raent. 

Fhrtrpltutes in the fVrrcN .*hrird.— The green sand formation, situated 
under the chalk, contains fuss.l substances iu such abundance as to render 
them valiuble as uiaaures, io consequence uf (be phosphate of lime which 
is thus obtained. Atlcnlinu has been recently directed to this subject, aod 
if the fertilising prupertivs of green sand lie as great as is represented, 
there exists io (be >ouib of nnglaod vast stores of manure, corresponding 
io chemical properties with the guano that has been scraped from distant 
islands, and sold nt a high cost in this country. The pmeocc of coprolite 
(duDgstooe) Dodales in the upper grecu sand aod gaoit, was pointed out 
by Dr. Fitirjti several years ago, in bis accouni of tbe *‘beds below the 
chalk,” published in (he ” Trausaclions of the (ieologicai Society,” vol. ir. 
secociil series; aod Dr. F. also ascertained Ibo large proportion of phos- 
phate of lime rontained in these bodies. Dr. Fition’s ubserviitiuns were 
chiefly made from the gauU at Fiilkestone. But he bns also imticcd the 
rtiBlcQce of these nixtules iu various parts of (be upper nud lowtr green 
sami. There are rlilTs of the up(>er green sund at Eastbourne, in Sussex, 
where the fossil and coproHlie nodules may be found. If we pass f.'om (he 
oul-crop of Ibe green sand in Sussex anil Surrey, we find it again in still' 
greater force westward, in the fertile vale of Pewsy.oce of the finest 
pieces of wheat land in (be kingdom. The whole vaHey from Bedwlo to 
Devixes is coveredwiih this suit, tlio straluci dipping under the chalk 
of the .^lar}bo^ough downs oo the riorUi and SaJirbury plain oo the south. 

Imprttpfd Maohinc /or JtoUimf Iron. — Mr. Benjamin Norton, of Boontoo, 
New Jersey, U.S., has recently obtained a patent in America, for aa ira* 
provement in the machine for rotting iron. Iu desenbiug bit invention, the 
patentee says—" In rolling tbe billets of iron that are to be Converted into, 
hoop-iron, or into scroll, ^nd, or other iron of a like character, tbe appa- 
ratus utrcd, as ordinarily constructed, consists of three rollers, tba axu of 
which arc in the same vertical plane. Tbe billet is passed through a groove 
in the lowermost pair, and is returned throogb a groove in tbe uppermost 
pair, by which it U prepared to be pastetl through tbe smooth or fiauhing 
rollers. In my improved apparatus I use but two rollers, in vrhich the billet 
is first passed in the usual way; as il passes from between these rollers on 
tbe rear side, it enters a curved trough, which I call a receiver, and (his 
trough conducts it round the retr side of the upper roller towards the work- 
man in front, who passei it into the groove in the first instance, and who 
then passes it into a second groove, formed in tbe same rollers; by which 
arrangement much time and friction are saved, and other obvious ndvantagtt 
obtained. The patentee claims the combinatiou of the covered trough, or 
receiver, with a |iair of rollers, for the purpose of conveying the strand to 
the front of the rollers, in cumbination vrith the employment of the lecoad 
groove, or grooves, in the lower toller, aod Uiereby admitting of tbe widen- 
ing out of the collars. 

Ether a snistituit for 5/ecnii.— M. Zede, Director of the Ports of Fraaee, 
at the request of 51. La/oml, a licutenaot in tbe Marine Navy, has made 
several experiiueuts on the cmploymeat of the vapour of ether in one of tbe 
cylinders of a steam-engine. Tbe results were very satisfactory as far as 
regards the employment of tbe mechanical force contained in this vapour ; 
but os regards safety, M. Zede stated that it is impoesible to conceive tbo 
danger arising from the use of so iiiAiinmible e liquid at snlpburie ether, 
la order to remove this objection, M. Lafond has proposed to him the em- 
ployment of chloroform in place of ether. 

C’asise gf Enin, — At n recent meeliog of the Paris Academy of Scieecef, 
M. Babioct explained his theory of tbe cause of rain, founded oo nura^ 
rous obserraliaoe. He snppo»ea that a voluuie of humid and heated air 
having risen into tbe upper regioos of the ulitiospbere, espaada iu tbo 
rarer air ; coosequeoily, tbe lemperalure becomes lowered, aod tbe vapour 
condeuses and is precipitated io rain. There s«eme to be isolbiog new ia 
this theory, and il fails to asaign an iotolligiUe cause fur the observed pba- 
oomeoaof rain. Il ia founded also oo the queeliooabla aseempUou, that 
the portions of the almuapbere near the earth rise whea heated into tbe 
•trata of air above ; because, in most circumsUioces, tbe differeBce in tbe 
pressure of the atmosphere at higher elevaliooa, catieeek greeter differeeoe 
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la Ibe relaUre welfhU of ^qaal T<4aii»M than the dilTerent degrees of heat 
ftbore and below. M. Habioet, iodeed, aeema to admit this, aa the eipan* 
aioa of the honid air he sappoaet lo bt caoted by the rarer state of the 
upper atnoaphere, and yet be seeras lo hare forgotten lo lake ioto coosi* 
that tbe deoeer a»d heavier air would not rise iato the lighter. 

Jmafytimf Dumas aod Peiouae bare reported 

rery favourably of the prooeas adopted by M. Daewsky« to aseertaia tbe 
proportiocs of pboaphorie acid coaUined ia pho»phates. The process coo« 
aista in bringiog the pbospbonc acid lo the stale of pfaofphxtc of the per* 
oxide of iron, and then tu aacerlaia the quautity of iron which it cootaios. 
As the phosphate of the peroxide of iroa U iosolublo in acetic acid, ie 
precipitetiag the phosphoric acid from aa acid liquor by means of tbe 
acetate of the peroxide of iron, the salt will be precipitated pure, and cao 
coDseqaeoUy be colteeled in a (liter. After a careful washing, if it be dis* 
aolrcd ia nitric acid, aod reduced to the minimum state of oxidatioa by 
tbe acid of a suitable addition of sulphate of soda, Ih^re will remain ouly 
to saturate the iron restored to this state by means of the proportionate 
quantity of penuanganic acid necessary to convert it again into peroxide. 

Rotary Hcflx.—A, patent has been taken out fur rotary heels lo bools 
and shoes, so that, however uneveoly a person may tread, Uw beet may be 
rcgnlarly worn by giving it a lurn daily, to expose a fresh surface at the 
part most trodden on. 

/ntristble ^/iiaici«ii«.>->Mr. A, Dain, the ingenious inventor of electric 
telegraphs and clocks, has obtained a palrot fur an invention, part of 
which consists iu causing musical iosIruiuenU to be played by e|rclro>mag- 
netism, without the apparent agency of any musician. He eS«cts this by 
placing eleclro-magoels under ihe keys of the instrument, and these uiag* 
nets are coooecled by wires with some other similar instrument in anulber 
mom, or it may be in some other part of ihe same town. Whenever ooe of 
the keys of tbe original instrument is pressed down by the performer, it 
completes the electric circoit, and induces magnetism in the temporary 
magnet under tbe corresponding key of tbe disiani instrument, and that is 
iislanlly drawn down aod sounds the note. This anrangement might be 
continued through several instruments, every one of which wonid be 
played at the same time bv ooe performer, who would be touching the keys 
of only ooe ioslrumeot, aod that, perhaps, a mile apart from the others. 
In another part of Mr. Bain's ioveotion, he proposes lo dispense with 
performers altogether, aod to make the printed raiistc play itself. This is 
done by perforating holes in a sheet of paper, wim-h is to be drawu over 
the openings of wind ioslniments. Whenever ih<* perforated boles ci> 
iacide with ihe orifices in the instruioeut, Ihe notes are sounded ; and by 
arranging tbe perforations at their proper disUnces, tlie tune is played t 

Mmni{fact%re af White Lead.^^omc improvements in the manufacture 
of carbonate of lead have recently been patented by M. Jean Marie 
Foumenlio, of Sew Uridge>atreet, Blackfriars. In this process, the 
carbonate of lead is produced by the deconipostlioa of oxichloride of lead 
robUined by iba actiou of sea salt upon pioiuxide of lead), by means of 
Carbonic acid, which decomposes tbe oxiebionde} an insoluble carbonate uf 
lead being prwluced, and a solution of chloride of sodium reraaioiag. 

Triple Railtny Break.— A model of a triple railway break, invenied by 
M. Laignet, baa been submitted to Ihe Paris Academy of Sciences. Each 
part of the break must be successively destroyed before any malerial 
damage can be dooe, and the resistaoce offered is calculated to be suffi* 
cient completely to overcome the momentum of Ihe train. The action of 
the break is independent of the engine-Klriver, and it is constantly ready 
to act when occasion requires. The name given to this break is Paraehae 

New R\/le-Barret.—A. new mode of forming the spiral dnside rille*b«rrels 
kas been registered by Mr. Lancaster. Instead of making the spiral of a 
regular helical form throughout, that form is adopted only in tbe first half 
of Ihe barrel, commencing ni tbe breech ; (he other portion being on an 
uniformly accelerating geometric curve. ’The advantages said to be gained 
by this method are— ^tminutioo of the recoil, a sustained spiral motiun 
without the present liability in rifles of stripping (be bail, aod a larger 
range with the same charge uf powder. 

The Caliege at Putney. — The Admiralty experiments on costs for the steam 
navy, are cuuiioued at Puioey College, iu the buildings erected there by 
government for the purpose. Dr. Lyon FUyfair has recently constructed 
for this College, tbe largest magnet that has hitherto been made. 

Mammoth Machine, — The ffea/reirrAire Aiybnweraoticestbe manufacture | 
by Messrs. T. Shanks, of Jolinsioue, an inmiense sloting machine for cutting 
aod dressing up, by seif.actiuo, the cranks aod cruss'beads of the largest 
marine sleam>eogines, finisbiog (hem throughout, from tbe rough block as 
they come from the forge. The machine is erecting for Messsrs. Fulton 
and Neilson, of Lnncefield Forge, and the weight of the single casting 
which forms its base is 39 loos, litis cast was executed by Messn. John 
Goldie aod Co., of tbe Hayfield Foundry, and look four months in tbe 
moulding. 

Manual Power Loeomotite.—K Manchester paper sUies, that Mr. Ardii- 
bald Farrie, an ingenious wecbanic of that town, has invented a locomotive 
to be propelled by manual labour, which was successfully tried aloog 
•everal of ihe streets of Maaehealer. Tbe carriage was stopped every now 
and then, to allow parties to inspect tbe movement of the machine— the 
working of which appeared to cause the driver only a slight muscular 
effort, aided by manual dexterity. The machine weighs 8 cwt., has no 
cranks, and has beeu worked by ooe mao op an iocJine of 3 feet in tbe 
jard, while twelve pereons were in it. 



XsSST OF Xff£W PATEirrs. 

GaAirran ik eitolans raoM Antit 27, to Mat 26, 1848. 
5Lr Monihe aUewed/or Enrohnent, wifm otherwiee espremed. 



Wllltan Kewiea, o< CbsBcery.lsor, kllddteset, etvil eaitoMr, (Sor ** ImprareMBts ta 
aiichinery for InrHiie, (Innlaf. and carding woo) aud cotUm or ilBmar hbraBS matarlals 
rvqntrtnc Uioar proewsaes.** (A cuMmunlrallon-)— Sealtd April 37. 

Edward Walmslry, of Hraien No«rf». Laacashlrr, coCtoti tplniwr. for **errtala las. 
prsvod apparatus <or prrrroOng the cs|jloaioa of steam tiUleTS.*’— Apri 317. 

WllltaiB Heary Banow, of Derby, cirll engineer, and Tboakaa FewaUr, of StmthaB 
Ceaimofi, Sarrey. fentienuui, for ** Improreenetita in electric telegr^ba and la apperatas 
connected therewtlh.**— April 37. 

Tbomaa Rdinoiwlaon,or Araneheater, mschlalsl. lee *' laipeeremeata In martdag and 
numbertot railway aad ether IkkeU or svrfacca, and in amaglof and dlstri^Uaf 
Ucketa.'*.^ April 'C. 

Daniel Rice frail, of Wereesler. lo tbe SUta of Uawachasetla, Amertca, for ** ma. 
chinery for connecuof railway carrtafee.'*— April 37. 

James K. Rowe, of the city of New York, In the United States of America, for ** Isi* 
prwfementa la bulldinf ahJpa and other eeoaela.*'— April 37. 

Roper Oeort* Salter, ^ Birkenhead. In the connly of Cheater, sarveyor, Ihr ** csetala 
ImnniTenenia In carts for tbe dkainbuUoa of liquid sahaiancea, and in the coaaArueatoa 
of drains, aewen, and ctaspoola, aod in the cleanalag of ib« same.”— April 37. 

Charlea FValdlof fatoMr, of Binninfbasi, foe ** a new or Improred chalybenta water.** 
—April S. 

Ateaaodcr f arkrs. of Oirwiia^ham, csperlmental cbemlat, for ** latprovcaenls la tbe 
manofacture of net^a aad In coatinx metals."— April 37 . 

tVUllam Joba Normanville, of Park VllUire. Mlddleset, peBtlesaaa. for *' certain 1«. 
proremenU In railway or other rarrtaxea, pvtly consUtliiK of sew modes of coostmcUna 
axte-boxra and )o«rnala of wheelsi also an Improred method of iubrfeattaf the ania 
Journals or other porikma of machinery, by tlie iolroducUon of aqueous, atkaliae, oieod 
glaaua, or sapoaacaous aolittkiua."— May 3. 

Isaac Haries. of Roaedale Abbey, Yorkshire, fanner, for "certain Improrsaseata fa 
aachlaes or machinery fidiarrowinp, sowina. and aaa«uio( land.**— May 3. 

laalah Dariee, of Blrmlnfbam, enclnetr. for ** Impraetmetits In Mcam.eBRfacB aod 
locowwtire csi^fes, parts of which are also spplkaMe to other moliee machinery."— 
May 3. 

Alexander Sonibwood Stocker, of Vark’plare, Ciiy.road, Middlesex, tentleman, for 
" certain Impmremmts (ft time teachers and hoses, show card#, or hoMers for tnatches, 
peas, pinr. nerdlee. aod other arilriet, and in tbe mode or oiodca of ■tanutocturtuf the 
same."— May 3 . 

Fcilcild Raison 8e:i({me. ofA. nouterart Reaumarchala, PaHa, for "certain laapeoee. 
menu ia propoll>«s. and tbe mschioery employed therein." (A commuakallaa irwa 
her late hasbaod.]— May 3. 

Henry William Scbwartt, of Great halnt Belro'a. Loadon, nerchant, for " tmptovm 
mcr.ta in steam enfioea.” (A communlcaiiiic.} — Nay 3. 

l.ewla Donbar Brodle Gordon, of Abin|doa.atrcet, City, for " as toprovessaot or tm. 
proTcarou in railways "—Nay ». 

WIlUaiD McLordy. of Salford, lAorashlrr, maatper. and Joseph Lewis, of the same 
place, machine- oaher. for "lertain ImprovemenU lii macblnery or apparsisa applicable 
to the rrvparatloQ aad s|duniof of rotloo, wool, silk, Sax, and other bbmu aubstanesa.* 
—May k. 

Richard Lamiftf . of CUeby la Oaranne, in the republic of Frairoe, foe " an tmpeove- 
ment or ImproeemewU la the maauf-cinra of oxaUc acM.**— May ». 

Edward Haleb, of WakeSe^d. plumber, for " aa tnveslton for maafurlac water or aay 
other Said." — May V. 

Vlocent Frire, of Wardour-atreet. Soho. Middlesex, machlatat, for " certaia new «r 
Improved mrthaalcaJ airangemenu for obtalalof aud applying iboUtc power.'*— May 11. 

Cbarleo Hancotk, of Broaplon. Middlesex, tenUemaa. for "certain Improved prepsr* 
aiioas and compocinds of gutu pireba, and cvrulo improvemenu ia Ibe ananofacturv w 
artkiea and fabri«e coropoMd of gatta pertha alone, a^ in combiaaUeo with other aah. 
alnnces."— May tl. 

Tbomaa Reatell, of Tooting. Somy. watrh-makeri and Richard Clark, of the Strand. 
Weatminsirr, Ump-maituiactnrer. for " loprovcraenia In chronooMlera, clocka, wstrbcs. 
and other Ume-koeperi."— Nay It. 

George Arautrona. of NewvMtie.upoa.Tyne, eiMlMWi Aw '* aa Improved water.pees* 
sore engine."— May It. 

Mark Smith, of Beywood, LaocMhlrc, power-loom maker, for " certain Improvetaeats 
la looma for wravtag.*’— May U. 

WUIIam Taylor, of BtraAlngham. aneebanist, for " aa loipraved asode of taraiog up or 
be ndlex Sat ptaUa of maUcable metals, or lalsUtre of metals, by aid of maebierry. inie 
tube*-*' — May tS. 

George Henry Bursill, of Alheny-place. Romaey-rnad. James Ratersoa. of Baldala 
street. Clty.rosd, and John Mathewx, of Norman'a.btdtdiags, Otd-eUeet. rtwiMcva, 
Mlddteaes, for "a certain Imprvved method or tBrthodsof UeaUag malt Hqaora and 
other liquids or Suids. aad certain improvemvnia In marhintry or apparatus far vSectlag 
aucb loipro^ method or metlwds of treatmeot."— May 33. 

Abraham Sofocnons. of London, merchant, and Bondy Atalay. of Kotbarhltke, Sarrey. 
prialer . for ** Improvemrnta la the manulacture of gM. tar, charcoal, aad certaia adda." 
— May-Jb. 

Matthew Haanv. of Waurhead Mills. Lancashire, machine rnnker, and Joatph Ftrtk 
of Ho.i^rflSrld. VoiksSIre, coiton dcmblrr. lor "certain lir|>r««ements ia BMchincry f» 
twisting and doubilng coltou jame aod other Bbroue materteJs."— May 

Moars Poole, of t.oAdon. gveGeman, for " Improrementt In propelling vcaeels." (A 
eommoolcaUou.)— May 'J#- 

Jamrt Parker Perry, of Clarendon-place, Noltlne-hil', featlemaa.for "certain 
provemeaU in obuining copper from copper oeea.”— May 3K. 

James Reratogton, of Warkworth, Northiimbrr'.aad, civil engineer, for " Improvemsnts 
la locoamUvv ragioee, and lo marine and sutfooary englaaa."- May RL 

Tboetaa RlchardMo. of Neweastlc upoa-Tyne, cbcmlat, for " Imprevtmeats tn (l« 
manofartarx of maiiort."— May 30 . 

Felix Ryariathc Folllet Louis, Of Southwark. Surrey, rentlcmaa, hr •• m Inprov 4 
method or process of ptcacrvlng certaia animal prodiscta.'*— Alay 3S. 
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IMPERIAL INSURANCE OFFICE, OLD BROAD St., CITY. 

JoHM Gmito.M, Em|., Architect. 

( ITi/A an PtaU IX.) 

The pro^CM nf ioiiuraiice compAntee, the great intereat which 
la felt by ^1 claaaca in making a provision for the future, the ea* 
tablishment of new offices and the extenaion of buaineM>, have 
caused a demand fur large public buildings <>f architectural pre> 
tensions, and capable of giving the required accommodation. 
Tbua, the City, in addition to the halls of its corporations its 
banks, and its dork buildings has now many ornaments to boast of 
in the noble offices erectt^ for transacting the business of the 
aasnmnre companies. It has been fortunate, too. that with the 
rise of these establisliments, there has been a concurrent improve* 
ment in public tartte, which has been productive of emulation among 
the architects has given us eacn year a better class of works. 

^Vhat the club is to the street architecture of the west*end. the 
assurance office is to the city ; and the edifices devoted to the more 
useful purposes of life, it is pleasing to see, are not inferior to 
those which are only the appendages of Itixurv. IndeeiL the 
range of assurance offices in London, constitutes in its architectu- 
ral, as well as in its moral aspect, a characteristic of which England 
may be iiroud. The foreigner has hitherto envied us our charities, 
our paras, and our clubs ; he will now have another feature in the 
physiognomy of London, which suggests honourable associations 
in connection with the private and domestic habits of the profes- 
sional and middle classes, and testifies to their earnest and 
provident care for those to whose comfort their lives have been 
devoted. 

The 8un, the Alliance, the Amicable, the Globe, and the Atlas, 
arc but a few among the buildinpi which will readily suggest 
themselves as coming within the clwss we have mentioned, each 
the centre uf operations of some great institution, in which pro- 
perty to a large amount is insured, or on which thuusands of wives 
and of children depend for provision when widowhcMwl nr orphan- 
age may be their lot. Of the architectural merits of most of the 
buildings named, we have had the opportunity of speaking on 
other occasions ; we have now to add to our list the office of the 
Imperial Insurance Company. 

The Imperial Fire Insurance Company was formed in 1803, 
under a deed of settlement by which the capital was declared to 
consist of shares, of J05OO each, but on which, only ten per 

cent, has ever been called. The invested capital now exceeds half 
a million, to secure a permanent dividend of twelve |ier cent., 
payable half-yearly, independently of bonuses which have hitherto 
been equal to as much more, and accounts for the shares being of 
greater value than those of any other existing similar establish- 
ment. The Life Office (w hich, although bearing the same name and 
carrj'ing on its business under the same roof, is a totally distinct 
concern) was formed under a similar deed of settlement, in IHijO. 
Its capital consists of 7,.S4N) shares, of d^lOO each, on which only 
ten per cent, has ever been paid up ; to secure n dividend on 
which, payable annually, an ample capital is iuvestetl in the 
public funds, independently of an .'iccuniulated premium fund now 
exceeding jL700,U00, and Umuses which are declared quin- 
quennially. 

The directors of these two companies, finding the .’iccomodation 
afforded by the premises they have hitherto occupied in 9un-cuurt. 
Comhill, inadequate to the wants of the respective offices, de- 
termined, in September IHiii, to erect others on the site they had 
purchased at the corner of Old Broad-street and 'rhrcadneedle- 
street ; for which purpose, f*everal architects were invited to 
furnish designs, .'uid linving done so, Mr. Shaw, one of the <»fficial 
referee* was railed in to assist the directors in their selection : 
that resolved on the adoption of .Mr, (iil>»on's design, now- nearly 
completed by the Messrs. Piper, who took the contract for the 
erection. 

Mr. (•ilieon is the .nrchilect of the Baptist C’hapel in Bloomshi^*- 
•treet, of which we lately gave the elevation, amt w ho may consider 
himself pre-eminently fortunate in being able to make his profes- 
sional debiit ill two public structures, produced simultaneously. 
T^e one which forms the subject of our engraving thU month, is 
the Imperial Insurance Office, which stands at the corner of Old 
Broad-street and Thresdneedle-street. It is .in astylar composi- 
tion. of the Italian Palazzo style, executed in Portland stone, 
and has unquestionably made a very great improvement in that 
part of the city, if only by removing what useu t<» be a very ugly 
and inconvenient sharp corner ; in lieu of which, that angle is now 
cut off, and is made to form a distinct and diitlnguished compart- 
ment of the general design, and is so placed as to present itself to 
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the eye in a very striking manner ; and, witli its two neighbouring 
buildings — the Ilall of C'onunerce on one side, and the Mentor 
Assumuce Office on the other — forma a rather important architectu- 
ral group, in which there is certainly no lack of variety, — tlie 
Imperial Office being as studiedly ornate aa the other two are 
studiedly simple, nut to say severe and cold in stvie. Or perhaps 
we should qualify our ouimon by saying, that the la^ade of the Hall 
of Commerce would look somewhat cold and bare as an architectu- 
ral composition, were it not for the panel frieze, which is in a double 
sense a and which, while it sets off the hi^ade, is in turn set 

off by its very subdued tone of decoration. A similar universal 
degree and mode of embellishment in point of sculpture, is also 
a trait in the design of the Imperiul Office, all the key-stones 
of its ground-floor w indows being enriched with carved masks or 
heads upon them — not a mere repetition of each other, but varying 
in character,-— while the large panel in the upper part of the 
south-west compartment, l>etween the Threadneedle-etreet and 
the Broad-street fionts, will display a relievo, consisting of two 
sitting female figures, considerably ahi»ve life-size, with three 
shields between them, bearing tlie arms of England, dcotland, and 
Ireland : — which piece uf sculpture, and the key-«tunes j ust men- 
tioned (amounting in all to fourteen in the two fronts), are by 
.Mr. Thomas, an artist extensively employed at the new Palace of 
Westminster. Highly satUfactoiy is it to perceive such attention 
to artistic finish bestowed upon a building which, had it been 
erected imme dozen or fifteen years ago, would have been turned 
out of hand i cry differently,— both with the minimum of detail 
and with tlie minimum of design bestowed upon (hat, as witness 
the Alliance Oflice, in Bartholomew-lane, and the AtUM,” in 
Cbeapside,— or the C'itv Club-house, in Oroad-strect ; ail of which 
may claim the merit ot being exceedingly simple and unartificial— 
provided unartifieal and unarMic be synonymous and convertible 
terms. The Imperial Office has been enriched with great pro- 
priety, tlie ornaments being in perfect keeping throughout, and 
at the same time they are profuse and well-executed. 

M’e can now only allude to the interior, as it U not yet quite 
finished ; but every attention ap|»eurs to have been bestowed upon 
the official arrangements, and every precaution taken to render the 
Offices fire-proof. The strong-room'' has l>een fitted by .Mr. Lead- 
beater with wrouglit-iron do^trs, filled with a chemical compound 
for making them perfectly fire-proof, and ventilating gates. This 
room appears to be a perfect pattern of safety. 



CANDIDUS’S NOTE-BOOK, 

F.ASC ICULUS LXXXIII. 

** I mutt btr« ]lb«rlr 
VVnhiC. u Itrs' s ctiwtrr s* lh« Klarft, 

To blo« OB abofli 1 pimte." 

1. One of the essjiys in the piquant little volume, entitled 
•• Friends in Council,“ is upon the subject of Public Improvements. 
As to the essay itself, it is disappointingly brief, and deals too 
much in, or rather is confined to, abstract generalities. There 
are, however, one or two remarks introduced in the subsequent 
couvorsotioM between the Friends" themselves, that deserve to 
be |M)inted out. The first t»f them whirh I select wuuld furnish 
matter for a diwourne or paper of some length ^WtViyr/OM : 

‘ There is one thing 1 forgot to say,— that we want more individual 
will in building, 1 think. As it is at present, a great builder 
takes a plot of ground, and turns out iiiimnierahle houses, all 
alike — the same faults and merits running through each : thus 
adding to the general dulnesH of things.'" — Such system of house- 
manufucturiug for the market operates it must be confessed, 
very injuriously fur architecture. A single design is made to serve 
for scores— perhaps hundreds, uf houses ; nor is much study be- 
stowed upon that pattern or nia/rt> design. So that it provides a 
sufficiently commodious dwelling, with all the useful routine ac- 
commodations IiKiked for in a “ respecUhle" house, and a sufficiently 
/ujr/v apuearance externally — for your builders deal largely in the 
'*ta**t]!, though nut in the taste^il,— nothing mure is thought of. 
London houses have no individuality: never do you find a single 
uriginal or pet idea carefully worked out in any one of them. ()ne 
advantage uf this is, that you are ns well acquainted with every 
nook and c«irner uf your neighb<»ur's houne as you are with your 
own ; another, tJiut you are relieved from all resiHinsibility on the 
score of taste, it being that of the confounded builders,— nut 
your ow n. 
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II. To continue quoting:— in Eiietmere’t — not the Ejirl'n — 
rcpir, we meet with tnih wmewhat periluin* question ^ ^ Hy the 
trayi Milverton, I want to iiak you one thing. How is it that 
governments and committee*, ancT the liodieH that rauoa«re matter* 
of taste, seem to l>e mure tAsteles* than the average run of people } 
I will wager anything, that the cabmen round TrafaLgar-miuare 
would have made a better thing of it than it i*. If you had put 
before them several prints of Fountain*, they would not have chosen 
those."* To which Milverton ret^nds: 1 think with you, but 

have no theory to account for it.^" — Partly, and even mainly, ac- 
counted for it might be, by saving: It is berauHe in all such mat- 
ters, committees hold themselves to be utterly irrt^onsible for 
their acts, and because no one cares to convince them of the contrary. 
W formally calling them to account. So long as Committee* of 
Taste, or whatever else their actual designation may be, are suffered 
to carry on their councils and operations behind the curtain, what 
better can be expected than mere random experimentalizing and 
blundering, at John Bull's expense? He it i*. the British Donkey, 
though flattered by being drawn a* the British Lion, who pays 
for all. 

III. “‘Now, .Milverton/'* says Ellesmere again, ‘“would you not 
forthwith pull down such things a* Buckingham Palace, and the 
National uallery ?'” To which the reply i* : *“ I would pull them 
down to a certainty, or st>me parts of them at any rate ; but whe- 
ther “ forthwith,** U another question.'”— A* Mr. Blore'* iw/woir- 
ment of the Palace had been commenced before the ho<ik here 
quoted from waa published, wc are at liberty to suppose that, in the 
writer's opinion, such improvement doe* not render pulling down 
at all the less desirable, — perhap*. even more so thim ever. As 
affairs have since turned out, the times are not at all propitious for 
schemes of building either new Koval Palaces, or new National 
Galleries. M'ith regard to the Gallery, notwithstanding its imper- 
fections, it is siisceptibie of ver)' decided improvement a* it now 
stand*,— capable of easily being made what it ought to have been 
at first. Even at present, it is not so much the “ Gallery" itself, as 
the other buildings and accessories, that render Trafalgar-square a 
failure. Those on the east *ide are in the most pert and vulgar 
taste, and require to he pulled down quite as much, or even much 
more, than the “ (Jullenr'*— *if anything is ever to be made of the 
Square as an architectural ensemh/e. As to the west side, the best 
that can be said of it is, that it serves a* a foil to the “ Guller)','* 
and is more lucky than the latter ; pmhshly owing to its being 
sheltered from the shafts of criticism by the august name of Sir 
Robert Smirke. Indeed, it Is somewhat unaccountable, tltat those 
who are so dlMatiMfied with luith the Gallery nnd the Fountain*, 
should be *o complacentlv tolerant of all the rest, and even go into 
extosie* (»f admiration of' St. Martin's Church, which, the column* 
of the portico alone excepted, is a compound of tastelessnes*, un- 
couthne**, and deformity. 'Fhere is not a single feature in it that 
harmonise* with the order, or U at all in the bpirit of the style so 
professed. In one respect, the Church and the Galler)' are nearly 
on a par, it being dimcult to decide which is the ugliest — the 
steeple oF the one. or the dome of the other. Both the tuie and 
the other may be said to contrast with the respective porticnes ; 
but there is a very wide difference between grating dissonance and 
that artistic contrast which, while it introduces variety and pre- 
vents t(K> great sameness, contribute* to general harmony. Of 
such contrast and harmony we have example in the human counte- 
nance, where the eyes and mouth are plat-ed horizontally, and the 
nose forms a vertical line coming in betw een them. A r<7tilrtr and 
well-trained critic might object to this, and contend that nature is 
here at fault; ami that there «<nild be more pleasing regularity were 
either the nose placed in the same direction as the other features, 
or the latter in that of the nose. Still, there is very great com- 
fort left for him, if not for ns — namely, that there is jir^rftient — 
ave, universal precedent — for nose* being placed jo*t as they are. 
But now I am getting t<H» rigmarolish ; therefore, break off. 

IV. 1 find that 1 have omitted an ohservatum in Milverton's 
replv to Rllesmere’s sneer at the taste of governments and com- 
mittee*, that deserves to he attended to. I suppofa*/" says the 
latter. **Mhat these committee* are frequently hampered hy other 
considerations than those which come before tlhe public, when they 
are looking at the work done. Ami this may he some excuiM*. 
There was o custom which I have heanl prevailed in former day* 
in some of the Italian cities, of making large models of the work* 
of art that were to adorn the city, and putting them up in the 
place* intended for the works when finished, and then invitmg 
criticism. It would really be a very good plan in some cases."*— 
No doubt, but practicable only for small ornamental works, such 
as fimntsins, triiunphnl arches, public sUlues, monumental 
crosses, ike. A full-sized model of »uch aii edifice a* the “ Hoases 



of Parliament/' or even of the new building at Buckingham 
Palace, would ha% c been rather too cumbrous ami co«tlv an aAur 
for an experiment of the kind. Hart any other de*igti l>een cho*eti 
for tfie pur|H»M‘ than the Corinthisn column— -a model of which 
would have been altogether superfluous — the Nelxiii Monument 
might properly enough have been tried beforehaml, by means of 
a full-sized model of it put up on the spot. Yet. when we con- 
sider what a mere farce was plaved with the moflel. or wluzt was 
meant fur a|||del, of the ^vei^i^gtun i>tatue on the Archway, 
which was aVwed to remain up only two days, when it was 
snatcheii away, lest it sliould be pelted at with further vollcra of 
censure and derision,— we must pronounce trial by model— at 
least, when so conducted — to be altogether nugatory. If the 
Statue-committee made a *)iow of inviting critictsm.’’ they 
showed :J*o wonderful alacrity in running awav from it, after its 
ver)’ first fire. Inviting criticism before-hand, forsooth 1 commit- 
tee* luve no notion ot doing that. 'I'heir policy invariably is t« 
stave it off AS looir a* they possibly can. 'fhe jiublic, it will be 
recollected, were nut permitted toseethe model ot the facade of tlie 
British MuiiCiun, notwithstanding that there waa one in existence, 
and that in the building itnelf ; and nntwitiistonding that some of 
tlie newspapers called out fur its being liberated from durance under 
lock-and-key, and submitted to inspection and criticUm. M'ell, 
we have now the facade itself, and see both positive faults azid 
numerous short-comings, all which might have been foreseen in 
the modeL and ought to have been corrected accordingly. It ia 
true, Uie facade is not generally ill-Rpukeii of, — simply because it ia 
not spoken of at all. It obtains nut so much oa a syllable of 
praise in any quarter ; and such silence is tolerably expreaaive of 
diMipprohatioii and disappointment. The new building at Buck- 
ingham Palace, is in the same unenviable predicament. It has 
been abandoned to mockery and contempt, without a tingle fa- 
vourable word fur it having been uttereu by any one ; although 
there are some wtHu would most readily have dune so, had they net 
stood in awe of general discontent, and been apprehensive that 
they might injure their own credit with the public fur judgment 
and taste, by attempting to persuade them that the design is at 
least not unaatisfactor}*. 

V. So long as committees, and tliose who have the management 
of public competitions lor buildings, shall continue to be left irre- 
sponsible for tneir doings, there will be no end to both blunders 
and diklionesty. Person* who intend to act honourably and fairly, 
do not need to screen themselves behind a curtain, thereby exciting 
a suspicion that what they do will not bear the gmxe of broad day- 
light. On the other hand, those who care only for the opportu- 
nity of exerting their own private influence, without regard to 
aught besides— even lionourahle dealiM being left out of the ques- 
tion— ought to be made aware that it they so act, it must be st 
their own peril. There is scarcely a public competition of any 
importance that doe* not occasion complaints of unfair intriguing, 
ana of bad faith on the part of the committee,— complaints that 
can verv well be endured; committees being sufliciently aware 
that witli mere complaints, the matter complained of blows over, 
without proceeding to the extremity* of exposure. AU this is de- 
plorable enough ; but then, how is it to be remedied? I shomld 
say, that what would go very far towards remedying it, if not 
remedying it completely, would be the making it illeoal for may 
committee, or other l>ody, to invite architects to a competition by 
ublic advertisement, without having a public exhibition befvra- 
and of the designs aent in in the first instance, and without entire 
publicity ill all other respect*, the names of the committee being 
published, and reporter* for the pres* being admitted to their dis- 
cussions on the relative merits of the design*. A* matters or* 
ntHninyijf managed at present, we only know that Mr. A, or Mr. 
B's design ha* been selected for adoption ; hut how many votes, ar 
who were the persons who voted for or sgsinst. it is impossible to 
learn, much lew* the arguments they made use of. The Army and 
Navy Club, who, it is to be presumed, call themselie* gentlemen 
and men of honour, have laid themselves open to the impstatioD 
of the mo<it bun4riing and bare- faced trickery, by r.vUiiigan unlimited 
competitirm in the fir*t instance, and afterwards setting that 
aside, and having a second one limited to rijr. of course of their 
own choosing, after the site (at first rather an inevnrenient one, 
and therefore talking all the ingenuity of the first rom|»etitots) had 
been considerably enlarged, hv taking in another faunse in FaU- 
Mali. The Army and Navy Olub ought to blush at being cofK 
victed of such downright knavery ; yet, they will not do so. 
cause they kiuiw that they are behind a curtain, and that tbs 
names of the committee cannot he shown up, os they deeerve to be. 
as IhoM of a pack of tricksy iugglers. One comfort, if a rumfurt 
it he, i«, that they have tnea^ theniselve* ; for from what baa 
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b»en Mid of it. tli^v Mem to have irot a mewt Pe<'-kfentflian plan for 
their huUdtiijif. ^Vere I. as thank Cfc»il 1 am nut. a member of the 
Armjr und Navy ('lub. I should be tempted to han^ mv»elf out of 
pore vexation. After what they liave done, Na\-y and Knavery are 
likelv to become synonymous words. 

VI. The idea of manufacturing the pirtureaque out of such 

thio^ os labourers’ coUu)ces is not a little absurd; more especially, 
vhen two most embarroasing conditions are annexed to the task — 
first, that they ahall be erected at a minimum of c<Mt; secondly, 
that they shall be free from all those defecta. diicooiforta, imd in. 
cont'enieoces which areomponv and contribute to picturesque 
quality in the works of village V'ltruvluses, wiiich marked in their 
raw state only by uncouthness and meanness, are touched, tinted, 
aad niellowea down by time and weather, into objects delightful to 
the painter's eye. and congenial subjects for his pencil. Dilapida- 
tion. or something approaching to it. and touches of licheuous 
vegetable incrionatioii, are almost indispensable to qualify a c^Htoge 
fur obtaining an artist's interest and vote. Nor must paucity and 
smallness of apertures be forgotten. Yet all these and ' 

many others not hero enumerated, are only so many defects in the | 
eyes of many welU meaning, hut prosaic and anti-picture«que people. 
In fact, a cottage to at, and a cottage to Uve in, are two cpiite 
distinct things : the former requires all that constitute so many 
defects in the latter, and vice I'erati. While your pliilanthropist 
would have no such thin^ as rags in the worlil, the artist, on the 
i-ontrary, insists upon them; not, indeed, for himself, if he can 
possibly help it. but rags he must and will have for his beggars 
and gi}>aies. And »o is it with regard to cottages. 1 was speak- 
the other d.'iy to an artist friend of mine on the stihjcct, and the 
schemes for improving labourers' cottages ftecuttdwn 

!^hom of sundry emphauc words, that may as well be here onutted, 
one of his obsen-atiuus was ; At this rate, we shall not have a 
decently down-falling-looking old tenement, nor a properly beg- 
garly hovel in all England.'' It was to very little purpose, 1 ob- 
Mrv'ed, that painters might draw upon their imagination for 
1 ‘ottages. as th^' now do for a good many other things, cherubim 
included. So froui being consoled by the cumfi>rt 1 held out 
ti» him, ho seemed ratlier nettled at my remark. 

VII. No doubt, cottages maybe built so as to be exceedingly 
r<»nvenient and comfortable within, and at the same time suffi- 
cientiv picturesque in external aj»pearance^at least wlien Time 
shall ^Mve done his part to them, — until when, they would he apt 
to lotik a.s if they had just been unpaeJeed and taken out of band- 
boxes. Moreover, they would be comparatively expensive aflitirs; 
not perhaps quite so costly ns royal rottiiges, but more so than 
Muts the purses or else the parsimony of the devotees to the 
picturei«iue. There arc bargain-hunters even in matters archi- 
tecturul.— people who want things both cheap and tasty, but who 
generally find out in the end that liy the change of a ^ into an n, 
iHey hare got hold of w hat is termed the cheap and nasty.” It is, 
iiidecd, possible to produce ta.Htoful and striking effect with com- 
paratively little or no money cost. Nevertheless, such effect costs 
Mmiethiog; if nothing, or next to nothing, to the entployers, it 
co-ts architects a very great deal,— nothingless than a life of studv, 
and iiifiiiitciv more study' than inanv make to suffice for a whole 
life-time. Let me not be understood as saying, that comfortahle- 
ness, convenience, and other more directly utilitarian than poetic 
or •entimeutal mattera, ought iit all to be interfered with for 
the sake of ensuring picture-like appearance. But 1 do con- 
tend that small dwellings, built with regard both to such comforta- 
bleness. aud to strict economy iupoijit of cost, c.an never be beautiful 
objects in any sense of the term, unless beauty aud homeliness be 
one aud the same thing. Neither are they likely ever to become 
even picturesque,— because what will render a mere hovel so, 
causea them to appear only trialr/ullM squalid, and equally offensive 
tu feeling and to taste. No one has yet discovered the way of 
making "a sUk purse out of a sow's ear.” You may, iudee^l, tie 
a silk purse to it. and one well filled with gold : and so may ^uu 
trick out a cottage with much that shall be from the very hrsl 
highly pleasing, on .iccount of its being studiedly elegant and 
taaetul; but then it will be an expensive affair — at any rate, 
iumpamtively expensive, because if effect u to be attended to and 
projuced, there must be a good deal more or less beyuud what 
mere necessity would dictate. Besides which, even if cost be uut 
at all regard<Hl, there is very great danger of u building of the 
kiuiL, w'lien intended partly as an ornamental object, turning 
out a very finical-looking one. lie who is a mere architect, is not 
capable of treating such subjects properly; in order to do so, he 
Bust have more of the artist in him than falls to the share of 
architects in general.— or, instead of the artUtie or mrtistio- 
pictureeque, he will only give us the artificial. Was ever painter 



so smitten by what may be called an architectural tricked-out 
eomme^i’fant and accundum artem design, as to venture to introduce 
it into a picture? As soon would he think of peopling a bmdM*ape 
with the satin-«lij>pcred and silk-stockinged peasants of the Opera- 
house, instead t>r the vulgar worsted-stocking, or perluips stock- 
inglew, creatures of real life,— whether in the land of John Bull, or 
any other. Cottages that are really and positively picturesque, 
are those erected by people who never thought of the picturesque, 
or perhaps even never heard of such word. If it should be 
asked what it U then that has rendered them picture.sque. I 
aitswer, Accident, and all that causes buildem. surveyors, ap- 
praumrs, and auctioneers to shake their heads at them, as if there 
was anything in them— I mean In their own heads. 



ARCHITECTURE AT THE ROYAL ACADEMY; 

ASU THE ARCIIlTBCTURAti DBAWISOS AT THE EXHIOmoX. 

Since our preceding publication, matters look more and more 
cheering — rl}»er for reform, imd indicating the necessity for it. 
The Jri-Jirjunui/ scnipleN not to tell its risers ver}' bluntly that 
architectural draw ings have no buaineas to f»e in the Exhibition. 
The editor seems to iiave made up his mind that there could not 
poMsibly He two opinions os to the propriety of excluding them 
altogether ; and, to say the truth, they might almost as well he so, 
as experience the »icur\'y treatment they now do. As to the ill- 
will which he manifests towards architecture, we will merely say, 
that it is not exactly the thing for a gentleman to do who conducts 
an art -journal, and who pntfesses to watch over the interests of 
art in all its branches,— aud some of the lowest of them lie takes 
under his especial patronage : much good may it do them. Con- 
sidering the quarter it comes from, we are not at all surprised at 
the ill-will just instanced ; but surprised we are, and that in no 
small degree, at an outrageous instaiioe of similar feeling on the 
part of Uie Royal Academy. As the fact has l>een publicly noticed 
and animadverted upon by others, our readers will probably have 
guctwed that we allude to n model of Miss Rurdett Coutts's churcli 
having been sent in by its architect, Mr. Kerrey, and turned away ! 
No wonder, therefore, that tliere is nothing of the kind in this 
season's exhibition. If there were any other productions of the 
same class that met with the same fate, we cannot say: it is just 
ns probable as nut that there were at least some ; yet, whether such 
were the coso makes no difference at to the antmu# displayed by 
the Academy. Had more modela been sent in than could possibly 
be accommodated, some of tliein must, of course, have been ex- 
cluded. But to reject wl»ile there was room — not to suffer so 
much as a single one to appear in the Exhibition, was really too 
had, and showed singular want of tact also. It the Academy 
were doterinined not to admit models, they ought at least to have 
as much in their advertiseroeuU to those who intended tu 
exhibit. That would, at any rate, have been acting straight- 
forwardly. They might have been well aware, that although 
models actually exhibited miglit fail tu obtain notice, the entire 
absence of them would excite remark. Had none been sent, what- 
ever remark had been made could not affect them, because they 
cannot compel persons to exhibit. But to act as they have dune is 
nothing less than a solemn blunder, it being certain to lead to 
explanations and comments that are not at all to the honour of the 
Academy. If the painters are ashamed of having architecture in 
their company, let them honestly and openly declare as much, 
instead of resorting tu every sort of mean and dirty trickery in 
order to force it out. If llie Academy can shift without archi- 
tecture, the latter can shift equally well without the Academy, 
there being, most luckily, another royal, and eminentiv public- 
spirited body, which only waits for architecture being dismissed 
from the Academy, to bring it more effectively before the public. 
Nothing — so we are assured— but delicacy towards the Academy, 
hue witliiield the Institute from getting up an annual exhibition 
architei'tural designs of every class, upon an adequate scale. 
M'ell, they need not now be restraint by delicacy, for it would be 
entirely thrown away after the “exhibition” of the cloven-foot in 
their conduct towards architecture. 

For our part, wa are not at all sorry that the Academy have 
acted as they have done, because they now leave no room for 
doubting of their hostility towards architecture. They have now 
fairly committed themselves ; and if architects should not now be 
stirred up to reseut the insults put upon their art, and upon them- 
selves us a professional body, they will richly deserve to be treated 
w ith ignominy aud scorn. We would fain be of better hope. We 
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trust that not only th^y will properly resent it, but that the Pro- 
fessor of Architecture riimaelf will now rouse hinjHelf from hi* 
lethargy, and stand up for the honour and the interests of his own 
art. Ii he do not do m>, the sooner he has a succesM;r the better ; 
for even should it be “ Mr. PecksniflT himself, he cannot poMibly 
do lesa, and mi|;ht probably do a little more. Mr. Cockerell is, 
we have ni> doubt, a very well-meaning gentleman, and sufficiently 
well <iualided to discharge the duties of his office, so lung as diffi- 
culties d<i not present themselves ; but he does not show himself 
to be the man who is both capable of and determined to meet diffi- 
culties boldly, and t<» exert himself energetically in behalf of that 
ait whicli his professorship at the Academy points him out to the 
public as the representative. If he has expostulated with the 
Arailemy in regard to their treatment of architecture, he does 
himself vert' great injustice in concealing it from the world ; 
tliercbv leaving it to bo inferred that he is altogether indifferent 
to the matter. 

After this tiradr. If so it should be called, though what we have 
said is neither uncalled for nor unprovoked, we were going to say 
that we resume, and proceed with our remarks on the subjects 
exhibited, when, as ill luck, or at any rate luck of some aort or 
other, will have it, we are perforce, compelled to pt»stpone them 
till our next number, when we shall lay them before our readers. 
In the meanwhile, «e have at any rate given them something to 
cogitate upon, inviting those who may agree with us to support us 
in our opinions by expressing their own, and assuring those who 
may happen to dissent from them that we are quite ready and wil- 
ling to receive and listen to whatever they mav have to advance 
that shall countenance the treatment whirh arc^iitecture receiv es 
at the hands of that specimen of royalty — the Royal Academy! 



COLLISION OF TRAINS. 



In the following paper we propose to determine the shiwk ex* 
peririiced at any part of a railway train during u collision, and to 
pru)>ose methods mr obviating the mischief that ensues. To sim- 
plifv our ideas, let us first sumiose the weights of the separate 
carriages .all equal, and the buners removed. Let the number of 
Ctrriages be N ; the impulse on the first carria ge that sustains the 
shock R; r* the impHl^^e between the «tli and « -f- 1th carriage; 
then the velocity in all parts of the train being the same relatively, 
both before and after impact, the carriages being supjtosed in- 
elastic, and the nissse*! of all the carriages equal, we shall have the 
followim; equation: — 

r<i 2 — *•« + 1 = r» + I — r«, for all values of n ; 
or, rii + j - « r* + 1 4* r* = 0 ; 

a linear equation of differences, the solution of which is 
Ta =• (Cm + C”) ; but r. (the impulse on the lust carriage out- 
side) = 0 . 

• •.C' = 0 ; ami f\ ((‘ N)^ H. 

. • . C = VT ; r, = ~ B. 

N N 



If the masses of the carriages had been unequal, r»j, the mass 
of the «lh Ciirriage, we should hove had N equations of the form 



rm *‘9 ~ •» I 

nu + 2 



r,-» i - r, 
mw -f I 



fn»m which to determine r«, Ac. 



From this we conclude, that in a tmin of rtjHnUff-Jttndfd rnrriage* 
the 9hock incrrn*t!4 direvtly Its the tfhtanee of any ffit-rn cnrriaye fntm 
th“ end uf the ( ntht /arthe^t from the point of impfirt. 

'I'hc design of Imffors i* tc» diminish the violence of the shock ; that 
is to say, to change impulse (which is intense pressure continued 
for a very short timej into a lesser pressure continued for a longer 
time ; hut, as we shall immediately show, it is not practically |h>s- 
sible to construct buffers capable of thus translating the whole or 
any considerable part of a violent •«hock—- such, for instance, as is 
exiwrienced when an express-engine accidentally is turned into a 
siding upon a heavy luggage-engine. To take an example Let the 
express-engine w eigli «« tons ; its rate be 40 miles an Inmr ; the sta- 
tionary luggage-engine weigh 30 tons: then, if m, m\ he the masses 



of the trains, r the velocity of the express, audR=— 

m + ’ 

r expresseil in feet per second = 60 nearly ; 



_ 520 («40) 

3‘f 



, 30 (* 240 ) , . 

w = nearly, in nnsses of a lb. w'eight. 



R nearly 50.400 units of momentum, or the momentum 
is the same as would be occasioned by a mass of 3,800 lb. weight 
impingiiig on a fixed obstacle at the rate of 504 feet a second. 

Let UM now determine the pressure on the head of a buffer which 
is capable of translating this shock Into a continuous preaaure. 
Let the play of the buffer be supposed 8 feet, and the thrust varj- 
as the distance by which the rod is depressed. Let p be the 
pressure when the rod la thrust in a distance o' i preweure 

when the rod Is thrust in a distance 1 : then pzzPjr. 

At the time f, from the commencement of the impact, let the 
end of the buffer have moved forward a sjiace s * ; the head of 
the buffer has moved forward a space = a - <r : therefore, the 
luggage-engine has been pushed forward a tipace — a — x. 
Therefore, neglecting the mass of the buffer as small compared 
with the masses of either of the engines, we shall have these 
equations (the luggage-engine being supposed without buffers) 



d* X 



= - P.r; 



= p,. 

\dn dr) 



. .. d»w /P . Pv 

Ehmm.tmg— ,«eget 

When X zs 9 the blow is expended, and “ 4 (— -W — 

\m m • 



P ss = 756,000 lb. ; and the greatest pre^- 

4(m4-m) ^ 

sure ~ 1* X 8 = twice this quantity, or 675 tons. 

It is needless to say that such a buffer is purely imaginary, k 
far better plan w-tmld be, to have one or two carriages of cwry 
slight construction, and filled with any kind of soft and yielding 
material, at both ends of a train. There is little doubt but a enn- 
trivarire of this kind would destroy entirely the effect of many shocks 
which, unless so counteracted, would be sufficiently violent to en- 
danger life. In the alwve example, to avoid the difficulty of calcu- 
lating the effect of several buffers acting at once, the rase of a 
single engine impinging on armtlier has been considered. But 
when trains are attai'h^, it is clear that the shock will be stil! 
greater than that just calculated. 

If the play of the buffers — that is, the iHstiincc through which 
they are capable of moving, be extreniety small as compared with 
the length of the carriage*, the velocity at every part of the 



train will be the same. 



Therefore, ^ ** '*** same at ever)* part : 



and if Pr. P«—|, be the pressures on the «th carriage, arising 
from the buffers, P* — P*-i = Pm-i— P «-2 (the weight of 
the carriages being su])posed uniform),— and, as before, if F be 
the pressure on the buffer of the carriage nearest the shock,— 



P,wiU = 



ii£ 

N * 



Returning to the equation 

dx 



when 

•”=( 



mi 

= 0, and the buffer is driven as far as it will go. 



dt 

’’ + 

Ml «» • 



Fr(»m this we •’ce the gieat advantage of having a long play oo 
the buffers: the pressure P will he diminished in a ratio vanrinc 
as the square of the length to which the buffer plays— that i«, if 
the length of one buffer-r«»d he twice the length of another, and th»* 
strength of the spring <»f the first he only one-fourth tlie strength 
of the spring of the last, the ammmt of shock destn»ycd by cither 
will be the same. 

The practical efftvt of buffers iis they are ordinarily diaposeil 
throughout a train, is to resolve so much of the impact a* they 
cannot altogether ali?«*rb, into a seriet^ of impact* of Ie*.»p 
momentum ; for let us t'onsider what would liajipen siipposine s 
train, the Hcvenil parts of w-hich are separated by buffers, to im- 
pinge on a fixed, immoveable ob*taelc. long as the huffier* are 



all acting, P^ rr 



n V 

S ' 



roiisequenlly, the pressure on the fir>l 



E air of buffer* is greater than the prcw.ure on those behind. l.el \ 
e the velocity destroyed by the total ah»K*k. cV the velocity 
destroyed the time the first pair of buffers has ceased to act 
then a velocity (I — r). ha* to be destroyed in the fint carriage by 




THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 



197 



l»4Sk| 

» fore# of impact,— for the pair of biiffem behind will be still 
atUof for some little time after the first pair have ceased to act. 

Afain, let e*V be the velocity destroyed before the second pair 
of buffers cease to act; then, as before, the second carriage will 
be niddenly bruu^t to rest bv an impact on the first carriage ca* 
nable of destroying the velocity (t— r').V ui the second carrii^. 
Next, the third carriage will be suddenly stopped ; this, likewiiie, 
will communicate a shuck to the first, though less than it commu- 
nicates to the second ; and so on. These shocks and motions will 
be somewhat varied by the resiliency of the buffer-springs and the 
impulsive friction of the rails against thearheels ; — this latter dis- 
turbing force we have altogether omitted, as being comparatively 
insignificant. Ou the wh^e, then, it appears that buffers ver}* 
much diminish the intensity of a shock, although they are in- 
capable of utterly absorbing it, supposing it to l»e of great intensity. 



ON STONE WALLS AND EMBANKMENTS FOR 
RESERVOIRS OF WATER-WORKS. 

By R. G. Clabk. 

The intention of this paper U to treat of the pressure of water 
a^inst walls and embankments of reservoirs for water-works and 
canals, and to lay down some easy furmule to find the necessary 
dimensions so as to effectually resist the pressure of the water ; the 
demonstration of these formulm being effected by the simplest 
methods of investigation. M'e shall m-at exhibit some investiga- 
tions for stone walls. The level of the surface of the water in all 
cases to be supposed on a level, or co-incident with the top of the 
wall or embanament, so as to favour the stability of tbe structure 
in case of floods or violent agitation of the water by storm winds, 
— ahbough the water might be when in a quiescent state but two 
fset from tbe top. The following description of walls are required 
to inclose a few acres of water, when there is no suitable kind of 
earth to be obtained in the locality for forming an embankment. 
The walls are to bo constructed in solid masonry, of a uniform 
connection in all its parts. 

I. Given tbe height of the wall, the depth of the water being the 
and the batters on each side of the wall equal ; to determine 
tlir thickneM of the wall at the bottom 
Let A BCD be a vertical section of the wall; DM'' the level 
of the water ; let xr denote the re4piired thickness, A B, of the wall ; 
the batter, li F or E A, by 6 ; the height of wall hv a ; the specific 
ifTivity of water by unity ; and that of the material by #, After 
'^>me reduction, we hove for the equation of equilibrium. 

1 ^ «Mm = 0 (a) ; 

(see Moseley's Hydro- 
statics,” Alt. 51), where 
M ^ area, and m hori- 
zontal distance of cen- 
tre of gravitv (I frr*ni A ; 
M = -2fc) = 

fi (j^— h) : and Of = is; 
Therefore. 

s M m =: i M j (j' — i) * r= 
moment .ibot«t A ; which 
substitute tu the above 
genera) equation, 

Kb. t I 

we ha^e x- -p — 5^ x = ‘ 

Ei. Given the height of the wall — feet ; hatter each side, 
^ (ret ; and the specific gravity <if the material. H : to find the 
’><irkne4« at bottom and top. 

Here a zz ; f* tzz i ; and ji = ‘■1. 

>ul)stitute these values in (I), we ha\ex^ — = 9H*<i ; 

. ■ . X 1 1 nearly ~ A B ; and (' t) = .1. 
n. Let the vertical sectiim of the wall he rectangular, or the 
reitical ; to find the thickness at br»ttom : — 

:trea BC D X J distance of centre t*f gravity from A =? i <i* 

. n* 1 t n' 

•. OBX.;:; Jo»; .•.x-=— ; hence, x r= ^ («). 




Ex. Given the height of the wall =: ^4 feet, and the specific 
gravity of the material, 12 : to detormiue A B. 

X = ^ ^ thickness required. 

III. Let the side of the wall next the water be battered, and 
the aide behind vertical ; to determine A B, the thickness at the 
base. 

Let A B C' D be the vertical section, and let fall the perpendicu- 
lar C E. 

The momentum of the triangle 
CEB about A from its horiioutal 
distance of centre of gravity g, 

# . J a 6 X 6 X. X - ft). 

The momentum of rectangle 
I) C A E about A from its centre of 
gravity, 

SO fxr — 6) X l(x — ft). 

Adding these two together, and 
subatitute for t M in in equation (o), 
aa in first case, we Imve, after 
transposing, 

^ + <*)■ 

A>. Oiveo the height of wJl, 8+ feet ; better 4 feet ; end 
specific gravity of stone, 9 : required the thickness of the top and 
lAittom. 

By substitution of the above values in equation (3). 
we have, x* — S x = 92*7. 

Solving this quadractic, we have x = A B =: S'S ; top, 5-2. 

IV. When the wall Is battered behind, and the side facing the 

The two fir«t terms of (n) vanish when 
H D is vertical ; . • . s M n = J q*. 

The moment of triangle A E C about A, 
by its hurisontal distance of its centre of 
gravity. 

X . ^ a ft X } ft ; 

and also of rectangle C' E B 1> about A. 

a ( r -b)x (* + ^ = 

. . substituting the sum in equation (1), 
we have ‘ ^ ^ "f" 3 ^** 

Ex. Given the dimensions of the wall ns in last example ; to 
determine the thickness at bottom ; — 

24’ 1C 

X* r= 4- — = 9C 4- 5*3 = 101*3 ; 

C ^ 3 

. • . -r = 10* =r B ; and (' D =: C‘ 

For additional strength ^ the above walls, It would be well to 
insert at the centre of them one tier of bond, aliout tw<»-thirds the 
height from the top, which will be at tbe centre of pressure. 

V. M^'e shall now give a case where earth shall be required in the 
construction of an embankment, of the form of a trapestrfd, 
having a vertical clay puddle-wall in the middle, and the slope 
facing the water being paved with ^uitable material, with a pudifle 
under. In ca.se of any contraction of the clay^ there would be a 
separation of the clay from the earth ; therelure, the triangle 
DEB should be of sufficient strength alone to resist the fluid 
pressure, either against tilidiiig or revolving on D. The water ia 
supposed to bp I'o-incident with tbe top of the embankment. 



water perpendicular. 









Let D B = 0 ; B E = o. Draw 1* .\l parallel to F E ; and the 
horizontal pressure of water = momentum B P M x horizontal 
distance of centre of gravity from 1> ; 




i 



. C'nngK^ 
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Ex, GiTcn the heifrht of the embniikmciit. 'JO feet ; specific 
frravity of mutrrial == r* (water bein^f unity); t<» determine 
the ViHBe 1) K of the trinnifle DEB; the whole width of 

bottom, when it ha>« a horizontal loirface A B at top, 3 feet wide. 

a=l'4; B r> =; a ; . ‘ . B E = ‘JO Hi’S feet required ; 

therefore, tlie whole width V E = 36' t. 



THE CIVIL SURVEYORS AND THE MILITARY 
SURVEYORS. 

The Surveyors Antoriation Is proceeding vi^rouslr in its de- 
fence of the profesHiunal rifthtK a^in»t the er'^vemmetit usurpation, 
thuu^li wc very much wish that the^’ had taken thia cour^ at an 
earlier period, for we lontf «inre pointed out to them the course 
of invaaion which the military employees of the ^vcrnmetit were 
carr}*in(r airain«t the jmblic. Among the late allies of the go- 
vernment jobherk U our rontemporar>% the .Hhnurum, usually 
among the foremi'wt advocates of sound and enlightened policy; 
and wc have no other mean>« of acenunting for the remarks contained 
in the number of the 17th June, than by the •mpposition that its 
sympathy in the cniL*te »f sanitary reform has been taken advan- 
tage of. by some of the jobber*, to foist «n the editor a mis-«tate- 
ment of the caiie. It i*i by alarming the sanitary reft>rmers that 
the jobber* hope to hide their own design*, representing that there 
U an attempt to prevent the *anitar)* plans from being carried out 
In the most efficient manner ; whereati the same i«me U pleaded 
against them. I'he Athnitrum cannot he expected in its literary 
capacity to take {mrt in all the details of engineering questions, and 
it IS quite excusable that it fdiuuld give way to tlie aMuinptions of 
the military engineer*. M'e do, however, hope that the editor 
will re-ronsider the rase, and not give the weight of his advocacy 
to a course uf policy which is eminently calculated to retard the 
progre** of sanitary reform. 

.\t the present day. there is an ub^umption on the part of the 
government functionaries, that it is the government which has 
effected the great sanitary reforms already made, and that none 
but government functionaries can «’arry them out ; whereas, the 
whole stfilemcut is utterly untrue. The great improvements in 
sewage were made by the exertions of rnemhers of the eturineciing 
profession, before the goveriinieiit had any share In the adminis- 
tration; and the plan* now l^ing carried out are those emanating 
from the officer* of the old comniissiuns. \Vbat the government is 
answerable for, is — Hr«t, neglect, in allowing the old irresponsible 
commissions to exist ; and second, usurpation, in assuming the ad- 
ministration of the sewers to a new' set of irresponsible commis- 
sioner*, instead of establishing rejireseiitative commissioners. 
The goverimient parties make a preat fuss about the new era uf 
aanitary reform, with which they have a* much to do a* a cuckoo 
ha* with the construction of a sparrow’* neat; the new era of 
aanitary reform, and the new light* on sewage engineering, having 
emanated not from government, but from Meswr*. Roe and 
Phillipa, will! originated the present cheap and efficient plana, and 
carried tiiein into practical execution. Su, similarly, the plans for 
the Hupplv uf water by constant service did not emanate from 
the g»»vernment. but from the hydraulic engineer*. Hitherto, all 
that haa been done in sanitar}' engineering, as in e%’er)' other de- 
artmeiit of engineering, which ha* been done efficiently, has 
een done by the civil engineers, and not by tlie government en- 
gineers ; and it never can lie done efficiently except by the civil 
engineers. For thU reason uhme, wc should view w ith jealousy 
any attempt to supersede the etvU engineers. 

The .BAco/eum has given faith to the assumption that the 
military engineers have u su]>criority in their professional 
capacity, w hereus the issue ianut whether they have a superiority, 
but whether the)’ have an cqualitv. M'herei er the miJitarv en- 
gineers have been put to tlie ti’st, tficy are found most inefficient ; 
iheir engineering works in C'auada and the colonies arc far from 
cgoditable <tu them, or satisfactor)* to the nation ; their volume of 
wcientific pupvr* I* principally the pnaluction of civilians, or on 
civil wurka; and their surveys hitherto, ultlumgh they cannot be 
subjected to nnv rigid test, have nevertheless been attended with 
serious disBppuintment*. In the engineering world, the military 
engiticets have no professional staudiug or reputation. 

The Athfn<tum doe* not *eem to be aware that we have in 
London, engineer* competent Ho conduct a trigonometrical survey, 
which involves the nicest |wjjnts of astronuniy, and requires sdl 



the resources uf mathematical analysis^'— >when a reference to the 
Institiitiun of Civil Engineers i« quite sufficient tu show the 
mathentaticol capabilities of iU members; and if the AUumteum 
had adverted tu the evidence as to this, given from time to time in 
it.* own column*, it would not have had auy difficulty in savii^ 
who were competent to conduct the survey. If, however, the 
military engineers are under a slur in their professional capacity, 
it must be recollected that such u* they are, they are not t^ 
parties who carry out all the details of the survey, which are done 
by the body of privates, many of whom are got from hedge-scbuuis 
in Ireland. If the Athfiutum had been aware uf this, it would not 
have spoken of the inferior attaiiimeuts and little experience of i 
CTeat many of the lower surveyors— the worst of whom are, we 
believe, some of the best men uf the government corpa, who leave 
it as soon as they learn something, and sot up fur themaelve«. 
Even in the operations which are going on, hardly an officer 
U to be seen in the street*, hut the duty is left to the private*. 
.Mr. Bidder, Mr. Gregory, Mr. Simm*, Mr. Barlow, or M^r. Buck, 
t* not needed to perform the lower operation* of a survey, wbtek 
will certainly be a* well performed by the repudiated surveyors a» 
the government corporal* and privates. M'iih regard to Mr. 
Edwin f 'hadwick’s statement, that one of the associated surveyor! 
was five years ago a journeyman carpenter, we cannot see what 
that ha« to do with the question, unles* he state* how many 
of the assistant* on the government survey were juurneymea 
bricklayers or clodhopper* five year* .'igo, or what impedimeut 
his (»wn former occupations are to hi* proficiency in sanitary 
S4'ience. 

U'e join issue as to the competency of the government ea- 
gineer*, and a* tu their merits in comparison with the ctvd 
enginoers. We join issue, likewise, on toe point of cheajmew. 
Mr. Chadwick know* very well, that in any comparison of co«1, 
the general charge* of the bodv of military engineers most be 
added to the special e«timat«a. If he were not tr^’ing to uphold a 
job, he would nut quibble u)>on it. We arc, however, most sur- 
prised, that after the declaration in the House of Communss the 
government have determined to put Uie country to an expense for 
thi* inililar)’ survey, while the progress of the ordnance survey 
will be impimed. 

Thu Atkrueeum has been likewise misled upon the point that 
the case of the surveyors has been decided by a compwteiit and 
impartial court ; whereas, the decision as yet has been an ap- 
proval uf Mr. Edwin Chadwick's scheme, (>y Mr. Edwin Chad- 
wick's own board, — and thi* U what the aasociatod surveyors are 
trying to upset ; for they cuusider, in common with the ^eat 
body of the profession, that they have not yet got ^ a hearing,” 
and they are now “ trying for a nearing," in w hicb we hope llwr 
wilt be supported by the Atherutum^ which would not, «e oelievc. 
have countenanced Mr. Edwin Chadwick's plans if it had beta 
informed of the whole truth of the case. 

'J'he boldly says, that *’a* the nation builds its o«a 

ship*, bore* its own cannon, and doe* all thing* else which can br 
dune with it* own workmen, why should it not make it* ovo 
survey*?" AVe answer, that the government ha* nhips and ma- 
chinery made elsewhere, cannon cast elsewhere, and many other 
thing* made eli!«wherc ; and that, on the other hand, whatev'er U 
done by the g<jvernment, is neither done well nor cheaply. The 
ordnance work*, the dockyard*, the post-office, and the mint, 
would be a disgrace to any merchant or partnership or ioint-stofk 
company. In the present case, the military surveyor* have qiute 
enough to do in the north of England, where they are wanted U> 
finish tite onlnatice un-*tirvey. 



Import and Krpurt of .Vr/sir.— It appears from the return of tbe importi 
atid expmt! of lead, copjver, tia, and ziac, ordered by the Houic of Coa:- 
muni, that the total quautiiy of lead ore imported waa b07 tom. of wb:ck 
-too tool were from France, and the rerasinder principally from New Suotk 
Walei. Pig and ilieet lead importeil amoonted to 3,932 tona, of which 216 
tons ooly were retained for boute cuittumplion— the reit being re-eiportcu'. 
Of Uritiih lead there were ex]>orte4 ton*, of whieb France took 1.76^ 
Iona ; Kuviii, 1,734 tuna; Kait Indie*, 1,U3& too*; and Hollaad. S06 too*- 
—The tutal quantity of foreign copper ore imported was 41,490 tom. of 
which 23,631 tom were from Cuba— the quantity of fine copper cuntainee 
therein being 6,920 tana. Tbe quantity of metallic copper imported wa» 
513 tuna ; retained for home comumplioo, 70 tom. The quantity of <»p}»r 
exported wai 15,142 tona. — Tbe total quantity of tin imported was 1,16> 
tom, of which 161 tona were retained for home coruuaiptioo ; aad the ei> 
porta were 1,741 tuna Britiah, and 547 foreign.— The total quantity of tiec 
importer! waa 12,769 tom; and exported 666 tool Dritivb, and 3346 lo'^v 
foreign. 
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NOTES ON ENGINEERING.— No. IX. 

By IIoMEBsnAN Cox, B.A. 

Sgn^ie Table* for ce^tUtlion of Earthvpork* in Lrrel and Su/eJonf 
Orofind on /tatVuvy*. 

So earthwork table* have hithert<» been {mbli^hed for the ex- 
pre*» pnrpose of fa^-ilitating calculations for SIDELONG 
GROt^ND. The present is an effort to supply thin want, which is 
much felt on account of the number and coniplexitv of the opera* 
tions usually required fur adapting the published tables to the canes 
referred to. According to the existing methods, it is nece«8ary 
when the ground slope* laterally, to calculate the areas of the 
sections, and extract tne s<]uare root previously to reference to the 
tables. By the method here proposed, these antecedent calcula- 
tions are wholly avoided : the numbers are taken from the table 
irithout any previous computation, and require only to be multi* 
plied by the natural and artificial slopes. 

The tables are also easily applicoldc in calculation for LEVEL 
GROrND ; and it is believed tmil for both purposes the methods 
will be found ver\' simple and expeditious. The tabular numbers 
are calculated /hr rnrry Aalf fool. >Vlien greater exactness is ne- 
tewary, the calculator h referred to the admirable tables of Mr. 
Rvihforth. The manuscript computations fur those tables have 
been kindly placed at the disposal of the present writer, and have 
enabled him to check the accuracy of a great part of his own re* 
sidts. 

It b not intended to demonstrate at length the forrmiln of com- 
putation, as th^ depend on well-known theorems ; the following 
brief account of them Is sufficient fur the present purpose. 

Let A C D b be a section in a railway cutting in lerel tfroundy 
C D Wing the formutiou level, and A C, B D, the artificial slopea. 
A» A B is borixontal, the point* A, E, and B, aro all at the same 




vmical height above the formation level : call this height o, 
measured in feet. 

Let a similar section be taken at a distance along the railway of 
feet, or one chain the above, and let the vertical height 

there be b feet. The solid content in cubic yards of the solid 
terminating in E D B, is || f'a* + nb 
The solid content U V a r to ; r being the ** slope” of the 
enbankments, the measurement ol which will be explained more 
fully presently ; to the width in feet of the formation level. 

Next, let A C D B be a section in sidelong ground — that is, 
froaod inclined laterally or transversely to Ime railway. Here 



B 




two “slopes'* — tliat of the natural ground depending on the in- 
(hoatiou of A B ; and th.it of the artificial embankment, depend- 
^ uD the inclination of either A C or B D. Call the natural 
>wpf R. and the artificial slope (as before) r. If a and A be the 



heights (in fec^ of the points A and B respectively, above the 
formation level C D, the area of the triangle A KC = 1 (R -p. r)a*’ 
and of the triangle B F 1) = 4 (R — r) A*. ’ 

Similnrly, if another section lie taken at a distance feet along 
the railway, and 6, B, be <the coi responding heiglitM, the areas of 
the two triangles similar and simnarly situated to A FC, B F D, 
respectively, are 4(R + r)b*; and 4 (R— e)B’. 

The stdid content (in cubic yards) of the solid terminating in 

AFC = (R-t-r)44(A»-f- AB + H 

The larger of the accompanying table* gives values, or 
44 (a* + ab •+•&’), for every half foot of the two heiglits, up to 
40 and 60 feet, respectively. The smaller table gives values of 
ya X by various widths or the formation level. 

METUon* or vsiwo the tadles. 

Tor Lrrei-iffing Grmtnd. — Multiply the tabular number in the 
larger table corresjMmding to the heights of two successive sec- 
tions a chain apart, by twice the slope, and add the number from 
the smaller table, corres]>i>nding to each height separately. The 
result Is the number of cubic yards required. For instance, let 
the heights be 294 f^^ •'^Qd feet ; the base, 30 feet ; and the 
slope 2 (to one). In the larger table, the number corresponding to 
{^1, 44} is 1710. This, multiplied by twice the slope = 6840. 
Add. from the column for base 30 in the second table, the number 
for 291 (which is 10H2); and also the number for 44 (which is 
1640): and the total (9472) U the quantity of cubic yards re- 
quire. 

The foUow’ing is an example of the quantities corresponding to 
four sections, a chain apart, the corresponding heights being 16, 
204, 30, and 444, respectively ; the baee, 33 feet : the slope, 2| (to 
one — consequently, all the first tabular numbers are to be multi- 
plied by twice 24 (or 4). 
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Answer 2102H 



When the sections are at greater or less distances than one chain 
apart, quantities between each two sections must be multiplied by 
the corresponding distances. For instance, suppose in the above 
example the sections had been 14, 2, and 3 chains apart: re- 
peating the sum* in the last column the above scheme, we 
nave 



Sums. 




InaUncM. 


P/«»dnct«. 


3462 


X 


14 = 


4193 


4977 


X 


2 = 


11944 


11489 


X 


3 = 


34767 



41914 Am. requirod. 

For Sidelong Ground. — Here the larger table alone is used.. 
There are two sets of heights, thone on the right-hand aide of the 
railway, B / ; and those on the left-hand side, Ac (fig. 2). Them 
rtlo are to be kepi quite dietinct. Multiply the tabul^ numbers cor- 
respoudiug to the greater heights by the d\ffetyntce between the 
natural and artificial slopes, and the tabular numbers correspond- 
ing to the less heights bv the rum of artificial and natural stupes ; 
the difference between these products is the result required. 

For instance, let the natural slope be 64 (to one), and the artifi- 
cial slope 14 (to one) : the sum of the slopes ia 8, the difference 4. 
Also, let the heights be: 1st sectiou, 204, 10 ; 2nd section, 42, 30. 
Tbe two major heiglits, 2U4, 52, are taken together ; and the two 
minor heights, 10 and 30, are taken together. The number in the 
table fur the first pair is 1707 ; which, multiplied by 4, gives 8434. 
The height for tlie second pair is 429; which, multiplied by H, 
gives 42t{2. The difference of the two products, or 4303, i« the 
answer requiretl. 

M'here the slopes remain unchanged for several successive sec- 
tions, the sum* of each set of the tabular numbers inav be multi- 
plied by the slopes, instead of multiplying each tabular number 
sep.nrately. For instance, let the natural slope he 3 (to one) ; the 
artificial slope, 1 (to one). Also, let the heights be, first section. 
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Si, 10 ; second section, iC, ; third section, 39, IS ; fourtli 
lion, 4i. 15. The calculation U as followa: — 



Gmter Rei|ifat«. T*b. No*. 
35. 5(i S575 

56, 39 S787 

39, 45 9159 



!.«*« Hcttbu. 'f»b. No*. 
10, 901 995 

901, 19 330 

19, 15 923 



aec- , 



Total 7521 
Mult, by diff. of slopes 9 



ToUl N46 
Mult, by sum of slopes 4 



15042 3399 

Subtract 3399 



11,650 Jtmrer. 

If the aectioiiR were at unequal <listances apart — say 9. li, 3 
chains— each tabular number would have to be multiplied by the 
corresponding distance. The above example would then be modi- 
fied aa follows 



T«b. No*. 


IXitance. 


Product. 


Tab. No*. 


lUilaoce. 


Product. 


9575 


X 


9 = 


5150 


993 


X 


2 := 


590 


9797 


X 


li = 


3716 


.330 


X 


u = 


440 


2159 


X 


3 = 


6477 


293 


X 


3 = 


669 






TotiJ 


15343 






Total 


1699 



2 4 



306B6 
Subtract 6796 



6796 



93S90 Answer. 

To extend the large table where either height exceeds 60. take four 
times the tabular number for half the git'en beighta. Forinstance, 
the tabular uumbcr for {lOO, 2o} is four times that for (50, lo}* 

To e.rtend the email tahte^ where either height exceeds 55, add the 
tabular numbers for any two heights which together make up the 
given height. For insUnce, the tabular number for 60 is the sum 
of the tabular numbers for 50 and 10, or of those for 55 and 5, &c. 

To find the tabular iiuot5rr in the prater table. Look for either 
height in the iiorizontal row of index figures, and for the other 
height in the vertical row of indices. The tabular number re- 
quired is beneath the one index and opposite the other. In the 
*maH hiWe used for level-lying ground, only one index figure is 
used : the tabular number requir^ is opposite it in the column 
designated by the given width of the formation level. For other 
widths than those given in the table, multiply the number to ** base 
1 foot" by the given width. — Esamftle: Tne number for height 27 
to base 29 Is 99 x 33. 

Meruurement of elopes, — The slopes on railways are measured bv 
the horizontal distance corresponding to one font vertical rise. If, 
for instance, the rise of one foot correspond to a horizontal dis- 
tance of 9| feet, the slope is 9i (to one). The same mode of mea- 
surement is adopted here for the nature inclination of the ground 
as for the artificial inclination of the sides of the embankment or 
cutting. 

Change of the natural elope mM' occur in sidelong ground where 
the surface is very irregular. The sections ought to he taken so 
near that the difference of slopes at two successive sections may 
not be considerable. Now, by using exclusively the greater of 
these natural slopes with the actual heights, the result would he 
too large: by using the smaller of them, too small. But as the 
results obtained in these two ways will not in general widely differ, 
the truth may be taken as a mean between them. 

The difficulty arising from change of natural slope may however, 
in general be avoided. For the upper surface of the ground being 
undulating and irregular, the natural inclination is represented by 
equttlieing line* drawn so that the small curvilinear areas in excess 
and defect may balance each other. These equalising lines being 
in tome degree arbitrary in position, may in general he drawn at 
the same inclination for several sections together. 
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ON THE APPLICATION OF SCULPTURE AND 
SCULPTURED ORNAMENT TO ARCHITECTURE. 

By H. B. Gahli.no. 

At A meetinjr of the Royal In<<titute of British Architorts, hflj 
on the *V9th of .May, the folhiwinK paper waa read: — 
the AiKpficatUm of Scuipturf anti Si utpturrd (}r»f:tnfut to ArchHfrtun\ 
oh 4 the Princifi/f* tthith shoutd rftffitnle their intn)ductinn into Buiid- 
• je^rri/Zy, h.ik trith rryurd to Betiufif of EniheUUhmeut m\d Pro- 
prietff of Sljfle.*‘ By Mr. II. B. Gaulino; fi»r whidi the Silver 
Meilal uf the Institute waa awarded. 

If from the study of some individual branch of fine art, we 
proceed to cutiaider how to romhiiie any two nr more uf them tii 
the a.vme composition with tiie >create»l eff«K*l, — in inve^titfatin^ j 
the relation they bear to each other, the means by which the im- 
preesiona conveyed by the one are infiuenced by iti« connection 
with the other, and the Hmircea from whence our ideas orhc.nuty or 
imuidettr io each depaitrneiit result, we cannot fail to remark the 
cloae and ftrikin^ analogy wiiirh exists between al) the various 
brancJiea into which fine art is divided, w hether by the impre«.Htun!t 
they produce upon the mind, or the ineanM by which thtoie impres- 
cions are effected. M'e shaM find that thou(;h varying in theor^nn 
by which they address the imaifination, or the vehicle by which 
they convey their iinpreMsioiis to tlie mind, they influence the 
aarne feclinyw, strike as it were the Mime cht^rds, and depend upon 
causes laryin^ in form only, to produce effects aubstnnti.'Uiy the 
»ume. 

M^’holher it be architecture or sculpture, paintin^r, music, or 
|>oetry that enga^TM our attention, it is but the expre^iun of one 
and the same *^ntiment— >the collectinf^ and arranging in the moMt 
effective manner, the giving form and subatance, us it were, to 
those idea« and images, from which result our impressions of the 
sublime and beautiful. 

Though we may discover in all, this common origin ntid aim, yet 
lietween some the connection is obvious; and the afudstance tTiey 
afford to each other, when skilfully combined, more natural uud 
effective. 

Tbuit, if to the symmetry and proportion of architecture w e ndd 
the graceful terminations and flowing lines of sculpture, or the 
relief and ri: h variety of pictorial embellishments, we enhance the 
value of each by placing it in its must effective {meition, und sur- 
n>unding it witn auitahle and appropriate nrcesuiries. 

To the artist it Is, therefore, an important as well as an inter* 
esting investigation to consider how the architect and sculptor may 
unite their labours with the must successful result ; ond w hat rukM 
we must observe in the treatment of each department to produce 
a harmonious and effective rombiiiatiun. 

If wo commence our iiivestigution by tracing tlie distinguishing 
features of the various styles of art as each rose in succession 
from the materials bequeathed by its prodece«..4or, the first that 
engages our attention is the collossal architiH'ture of the Kg)'p> 
tinns. The distinguishing features uf these extraordinar)' edilices 
are so well known ns ac.arcely to need description ; interesting as 
they may be to autiquarinn research, and rich in matter for reflec- 
tion and speculation on other points, to the artist they afford hut 
■ca^nty materials for study, ami still less for imitatiiui ami example. 
That the germs of beauty and umportioii may be traced in a cer- 
tain propriety of decoration anu regular disptrsition of parts may 
roit, perhaps, be denied ; as also that a certain effect of grandeur 
has been attained ; the results of collonaal size botli in the general 
tnaass and also in the details uf the composition. Yet tliey exhibit 
a style of art so circumscribed in its object, so limited in its re- 
wnirces, and so much fettered by conventional ideas and principles, 
as to limit its advancement beyond a certain point — forming, in 
fact, a perfect reflection of the social condition of the people with 
whom it ormnateil. 

If from Ef^pt we turn to Greece fwhere exquisite refinement of 
taste and feeling were combined with a si>ciar condition mure fa- 
vourable to progress than in the funner country), we shall find 
the powers of the artist rapidly increasing with the demand for 
their employment, and the sco]io afforded for their exercise. Aim- 
ing at the attainment of beauty by nicely-adjusted proportions and 
propriety of decoration, and attaining' grrandeur ana dignity of 
effect, not by actual size, but by simplicity of parts and regularity 
of design, we obt>erve even in their earliest efforts the gemw of 
that perfect maetery of al) the resources of art, which aubsequeotly 
ripened and expanded tutu the inimitable productions of the age 
«i Pericles. 

.\part from the merits of each in its particular department, the 
principles they observed in combining architecture and sculpture 



in one composition claim our most careful attention. Whether 
forming the graceful terminations uf the acroleria, or filling up the 
voids of the pediments, or metopes of the Doric entablature, or 
decorating tlie w alls in lung cunlimums friezes ol elalwirute dekign. 
we observe how admirably the sculptural accessories complete the 
general outline of the masse**, fill up every void space w ith rich 
and appropriate decoration, and relieve the more regular forms of 
the architecture willi the most pleasing variety of lines ; impurting 
p4ietry of feeling to the whole composition, and assisting in a most 
iinuurtant degree the character aimed at by tbe architect. 

The rules observed in the trentincut ainl distribution of sculp- 
ture by the artistii of Greece, obtained throughout the whole of 
the l»est period of clutodc art. 

The triumphal anti inominieiital buildings of antiquity are par- 
i ticularly interesting, as exemplifying tbe views and ideas of artists 
uf tbe most acknowledged skill and jiulgmeat. The m.xusQleu of 
Hulicarnussus, of Hadrian, and of Augustus, the .\ntoninc and 
Trajan columns, the triumphal arches on the Via Sacra, the cnim- 
inenuirutivti monuments in short of every class, when carefully 
considered, will be found to possess » character admirably uilapted 
to the purposes of their erection : hut in the application of these 
idca.s to our own times, we must ever keep carefully in view the 
pjirlicular circumstances which guided them in the f«>rrns and ar- 
rangement they adopted. As art degenerated t«»wnrds the decline 
of the Roman empire, the nhamloument of true principles became 
apparent in all its department i^iii nunc more so than in the treat- 
meat of sculptural accetisories, — their meretricious character and 
the profusion of ornament (often exceedingly course and inelegant) 
destroying that repitso and diaate simplicity, so essential to true 
dignity of style and ao happily attained in the work* of a better 
period. Of these abuses the latter examples of Roman architec- 
ture, particularly the baths uud even to u greater decree the gor- 
geous remains at Bulbec and Palmyra, afford remarkable 
instances. 

'I’he political convulsions which fur centuries distracted the 
world, tm completely buried in h.irbiirism uml ignor.ince every 
class of literature ami every vestige of ort, that scarcely any pro- 
duction worthy of the name can be recorded. This destruction of 
art seems to have been completed at a jieriml when the true prin- 
ciples uf taste being nbaiidoucd, and its mo^t easentinl rules being 
i-unipletely lost sight of, all hope of further progrens was stared; and 
thus, though for a time its extinction was inoMt complete, this very 
circumstance may lie said to have paved the way for its regenera- 
tion on better principles, at a subsequent periiKl. By it was 
annihilated all mere conventional rules, and by it was destrf»yed 
every false standard of excellence; ainl the absence uf precedent 
compelled the artist to back to the study of nature, the only 
source from which, in early ages, he can, and m all ages, he should, 
derive his ideas, however he may seek to finm his taste, mature 
his judgment, or collect experience from the works of others : and 
Iroiii this ciinstant reference to nature ab»ne, w’c must trace that 
freshness of feeling and v igour of conception with which the early 
priKluctions of art and literature teem, and which we strive in 
vain to catch when the feelings of society have become more re- 
fined and enervated, and it* structure more artificial and compli- 
cated. Art will invariably take its tone and expression from the 
character of the age in wfiich it is produced ; it is an influence the 
artist cannot resist; it form* the very atmosphere he breathe*; 
and from it tlie constitution of his mind takes its lone : the expe- 
rience of the pa»t offers no exception, the cli.aracter of art at the 
present day confirms it. 

A* the art* gradually emerged from the obscurity in which they 
were buried (fostered by a patronage peculiarly favourable for the 
development of their loftiest powers], they biu?an to assert their 
I true position and exercise their legitimate influence on society ; 

I and while the monuments of classic art were rapidly falling to 
I decay, another style of architecture arose, based on principles of 
construction and of romp(»sition almost as diametrically opposite to 
those of classic art as the source from whence it sprung, the pur- 
poses to which it was dedicateil, and tbe character of the ago and 
pe<»ple amongst wliiun it originated. Tba sculptural accessories 
are no less different in character than the architei'lure with which 
they are associated. I'licse sculptural accesMiries (often vigoroua in 
design and well conceiveil, consisting principally uf i'>otated 
figures, stiff and comitrained, distributed and arranged rather by 
conventional and prescribed ideas of symbolism than hy rules uf 
artistic composition), convey ideas more oy symbolical arrangement 
than by a combination of action and expression ; uf this perhaps 
the fronts of M'^ellt and Exeter ('athedrals may be adducea at the 
most striking examples. Thus in the sculptural decoration of 
medieval architecture we observe a style of art too subordinate ia 
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iu character, too circumscribed in ita viewa, and too much fettered : 
hf conventional forma to expand and amert an independent poti> 
tion ; aiming solely at the expresaion of devotional leeling by the 
adoption of the moat simple turma. These remarks do not apply 
to the artists of the revival in Italy ; who» forminjt their taste on 
the model of the antique, united to these sentiments the lofty ex« 
pressiun of intellect and ideal perfection; and thus pn»duced a 
distiniruiahinff merit and charm in their w«irks. In the revival of 
tlie classic styles in Italy, we, in the treatment of the two arts of 
arclnlertnre and sculpture, meet with the observance of the aame 
principles which pndiM the artists of classic times ; but not, how- 
tner, carrie<l out with the same refinement i»f feelin^r and correct- 
ness of taste. The vi^forous and fertile imapnation of the irreat 
Italian masters ^tbouffh it enable^l them to trace their own 
|mth, ami to imitate the example and catch the feelinjr without 
lamely copying; their model) often betrayed them into Irregularity, 
which marred the effect of their most successfiil works; while by 
artists of inferior talent, exn^rjrerateil action and expression, eccen- 
tricity, ati<! extravagant conceits, were too often confounded with 
iJie Udd originality ami vitronois conce]»tions of true ^nius. Of 
theae defects the palaces ami churches of Italy afford iniiumerahle 
instances, which will immeiliately occur to those acquainted with 
the works of tliese maHters. It cannot, indeed, be denied, that the 
]»eculiar character of the Italian style admitted a freedom of treat- 
ment in the sculptural accessories which would l»e offensive and 
inadmissible in more correct and reffular comixisitions ; hut at the 
same time it will be obvious that there is a limit to these irre^ru- 
larilies, w hich can only lie assijfned by irooil taste and discriminat- 
ing' judgment on the part of the artist himself. 

The first and most important jH»int is to ohsen'e a perfect ac- 
conlance in style and character with that of the huilding^ to which 
we apply it, that it not only should illustrate its object and pur- 
pose, by intelliprible and appropriate alle^iry, hut convey it also 
with conjrruity of feelimr and scnliinent, even to the minutiie of 
execution, ffor the skilful architect not only adapts the main 
features of his building to the purpose for which it is designed, 
but nlao expresses it in every member, and moulds every detail in 
exact accordance). Hut to produce that harmony ami propriety 
(which is the source of our most a^eeable sensations in contemp- 
lating the productions of art), we muslin addition, distribute it 
so judiciously throuirh the composition, and so nicely adjust it in 
pro|Kirtion and position, that it shall appear an inte^rnil portion of 
Uie design, — the work as it were of one hand, and so completely 
the expression of one idea, that a chasm and void would be created 
by its removal ; that neither by disprmHirtionatc sixe, nor too pro- 
niineiit a position, it should obtrude offensively on the eye; nor by 
the opposite extreme, appear to retire too much and lose its legiti- 
mate effect and place in the com|K)sition. The regulatitm and nice 
adjustment of these points cannot, however, he detennined by rule, 
since e>er}' individual case will require a different treatment, but 
it must altogether be attained by that refinement and correctnewa 
of taste on the part of the artist which can only result from a 
careful and accurate study of the best models, united with the 
greatest jinlgment and discrimination. 

As a sulxirdinate and purely ilerorative feature, It will l»e of tlic 
utmost importance that the outline of the sculpture should he re- 
gulated bv, and accord most accurately with, that of the architec- 
ture; and that it fill up with precision those circumscribing lines 
within which it is placed; that there he no protuberance, undue 
pnyection, or ungraceful deflection in the contour, either in itself, 
or in combination ; and that it do not interfere with, or break off 
those main lines which indicate the constructive features of the 
building, or the continuity of which expresses the arrangement 
anil proportions of the composition. 

It will also be found a point of considerable importance, in com- 
liining sculpture with architecture, to adopt a sober and sulMlued 
Atyle of com|Hiaition in the position and arrangement, and particu- 
larly in the treatment, of tne draperies and accessories, not only 
in isolated figures and in those which form the terminations and 
crowning meinherx, but also iu the composition of the friezes and 
pediments. The confusion produced by exaggerated action or 
intricate grouping will be immediately detected hv its discomposing 
and h irahly contrasting, without relieving the lines of the archi- 
tecture; though on the other hand must he avoided a meagre and 
straggling arrangement, and the stiff effect arising from perpen- 
dicular and horizontal lines. The value of arnlpture as a decora- 
tion (inde^iendeiit of the sentiment it conveys) consists much in 
the relief it affords by carrying up the eye wit)i its graceful termi- 
nations ; filling up what would otherwise be void and blank, with 
varied and undulating lines and forms of the most exquisite 
lieuuty. The success with which tlie artists of Greece moulded 



and adapted these requirements will prove that, when properly 
treated, they tend neither to cramp the ideas nor Co shackle the 
invention of the artist. 

If it be necessary to observe these rules in the treatment of 
groups, it will He found still more so in the case of isolated figures * 
and the infringement of them produces still mure ungraceful 
effecta. On the revival of art in Italy, distortion and exaggerated 
action and expremion were too frequently confounded with origi- 
nality and vigour of execution; and we are continually meeting 
in their works with the most striking instances both of the in- 
fringement of these rules and the ungraceful effects resulting 
therefrom. 

Ill placing sculpture in juxta-positioii with architecture, it is 
obviously a point of no small importance to consider the scale 
thereby imparted to the coinpusiiioii. It will hardly he nei'essar)' 
to demonstrate with argument, that with which every artist must 
be acquainted ; viz., that magnitude is relative rather than actual, 
and that by skilfully proportioning details, or by placing in juxta- 
position features, witli the size of which, hy habit, experience, nr 
instinct, we are acc^uainted, w ith those of which we have no other 
data fi>r determining the magnitude, he can impart a fictitiouii 
scale to his composition ; or that by diminiHliing one feature and 
exaggerating another, he can, by this comparison, produce an idea 
of inagnituue which the actual size does nut ]Nisset>.s. In practice, 
this, nevertheless, has liut too frequently been Io»t sight of; and 
in many instances, where circumstances institute the comparison, 
it has lieen rather the result of accident than design. Perhaps this 
remark might be more justly restricted to the revival and later 
productions of art ; since, in the works of the antique, we con- 
tinually observe nut only its application, but the success with 
which it has been attenjed. 'Ihu principle must, however, obvi- 
ously become of peculiar importance in the case of sculpture, 
since the proportion of the human figure is that with which we are 
most naturally and necessarily acquainted, and one which we per- 
haps mure readily apply than nnv other (adjusting everything to 
this scale instinctively), and altfiough, to a certain extent, the 
scale of the sculptural accessories, particularly the isolated figures, 
will he indicated by various circumstances in the pro|H)rtiuus uf 
the architecture, it is nut ahsolutelv or invariably so, and the ad- 
vantage to 1>« gained hy skilfully a((justing this scale must never 
be lost sight of. ^V*hen, by being in due proportion t<i the mem- 
bers of tlie arcliitecture, it wuulu becuine too culossal, it might be 
preferable to adopt a different s]tecies of decoration ; since, where 
tiie ordinary features uf the composition arc merely increo.*ied in 
actual size, and the same relative proportions observed, the M'ule 
by w hich w e measure is increased in nearly the same ratio. M e 
may also observe, that the undue exaggeration of the human 
figure beyond its natural proportions, so far from invariably pro- 
ducing an effect of grandeur, is sometimes productive of impres- 
sions akin to those resulting from actual deformity ; the propor- 
tioning these parts is, Iiowever, a point which must depend Milely 
upon the judgment of the artist, and one for which no rule can be 
laid down : a careful study of the best models and an accurate ob- 
servation of works already executed, will form the best and perhaps 
the only guide. 

When we observe how necessary to produce a pleasing and har- 
monious effect (even in isolated works, which are to he considered 
aa coninlete in themselves and nut affected hy external circum- 
stances) are the duly balancing the corresponding parts of the 
composition ; the skilfully contrasting and combining forms and 
lines of varying contour; the duly fil)ing-iii and a4ljusting every 
part so as to give one outline to the maas, however varied in 
detail, — it is obvious, that in combination with architecture, the 
slightest discrepancy or failing iu this respect w ill be exaggerated, 
by contrast witn the regularity of the lines and masses with which 
it is aaaociated ; and to this point, therefore, the artist must direct 
his roost diligent attention. 

In designing groups and figures which crown and form the ter- 
mination of the composition, it will be found of the greatest im- 
portance that the figures in every asjiect ap)H*ar in perfect 
equilibrium, and firmly planted and balanced on the pedestal on 
which they stand, devuiu of any protuberance or projection, either 
in limb or drapery, which may appear to throw the mass more on 
one side than on the other. It will for this purpose W found ne- 
cessary carefully to study the work from ever}' jiossible point of 
sight from which it can be seen ; since we have continually to 
obserre that though perfect when viewed in some positions, this 
due equi’ brium of the mass is disturbed when seen in others, and 
that etCD, when, in reality and mechanically speaking, it U duly 
|Mji"vd. 

*,)f the ill effects resulting from an imperfect or partial etudy of 
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thii important point, the works of the artiste of the revival above 
alluded to (thou|?h masters of perspective and perspective effects^ 
alTurd imiurnerable instances ; while of consummate skill and 
science in irieetinfc thene rcquirementa, the inimitable pmductiona 
of the (irecian rhihel afford at once a most striking example, and 
to the nrti'ft an invaluable model for study. 

An important part of the subject of the application of sculpture 
to architecture is the employment of rnryntides in the place of 
the column to support the entablature of the orders. Whether the 
origin of this feature be that related by V’itruvlua, or whether it 
resulted merely in the fertile and lively imagination of the artist 
adopting this form for variety onir, it will hardly be worth our 
while to consider; though the emplojonent of the human figure 
combined with miissive columiiH, hut not aiding in the support of 
tiie mass above, occurring in the Egyptian temples, might induce 
the belief that the idea has been already suggested by precedent, 
aud that the character it assumed in (Grecian architecture was 
merely the result of the more refined taste of the artist. The 
instances in which they were cmphiyeil, and the manner in which 
they have been treateJ, has been already considered, ba ahui that of 
the aame feature by the artists of the revival in Italy. It baa else- 
where been but verv sparingly adopted. Jean (loiijnn has left us 
•nme admirable specimens of his taste and skill in the Louvre at 
Paris*, which exnibit all the chaste and refine<l feeling of the 
antique combined with the freedom of the revival. Inigo Jones's 
circular court of caryatides, in the Palace at M'^hitcluUl, though 
not executed, yet forma so Wautiful a feature in the design that 
we must ii«>t omit to notice it, and to observe with what peculiar 
judgment the an*hitect has treated this feature of his design: by 
applying it to an interior court, a perfectly miiciue effect U pre- 
served, undisturbed by comparison in size with thu columnar ar« 
rangement. 

It is obvious that, in a great measure, the same rules will regu- 
late the treatment of caryatides which govern the apjdicution of 
sculpture generally to architecture; viz., a general sobriety of 
treatment; the avoiding all strained and unnatural positions of 
the limbs ; no flutter or discomposure of the drapery ; the figure 
balancing itself most accurately, nnJ appearing in every position 
in the most |ierfect equllihriuni ; the outline of the limns being 
clearly developed through the folds of the drapery; and, lastly, 
the al^nce of the idea of forcetl and laborious exertion on the one 
hand, and of positive inaction on the other, that the figure ajipear 
easily and naturally to support its superincumbent members, and 
that they be so treated that the same outline and position do not 
recur too oAon. If engaged with the wall, as i» frequently the 
case, a greater freedom of treatment may undoubtedly ho adopted, 
since the t*utline of the figure will not vary much in different 
points from which it can be seen. 

It might at first he supposed t^at the study and practice of two 
arta, so intimately connected with each other, and so naturally 
and readily combined, might have been united with advantage in 
the same artist. If, however, wc look back upon the history of 
art, more particularly to the era of the revival in Italy, at which 
time they were n<»t uncommonly united in the same individual, we 
cannot but observe that the abuses and deformities are principally 
to be met with in the works of the architect -sculptors ; and that 
in artistic effect and arrangement, as well as in appropriate and 
characteristic detail, they were surpassed by their nretliren, the 
architect-painters of the same period. However, they both fall 
short of those whose whole attention was devoted to architecture 
alone ; showing, mure conclusively than argument, that the rules 
of the artist m(u»t, in these points, be his non imprritua; that to 
compass more than one to its fullest extent — to attain to or approach 
perfection, where the attention is divided ujiontwo objects of equal 
importance and scope, — is beyond the grasp of the most powerful 
intellect, and that the attempt ran only be attended witn failure 
in one, or mediocrity In Udh. There may be quoted a few brilJiaut 
exceptions ; yet, if thi*se even be fairly balanced upon their own 
merits, irrespective of the authority of great names, the obaen'a- 
tion may apply to them. 

In conclusion, alth(»ugh it might seem that the rules to be ob- 
served in applying sculpture to architecture are rigid, and calculated 
to trammel the artist with restrictions incompatible with the free 
exercise of his genius, there is, in reality, perhaps no point on 
which the invention of the artist is less fettered, or on which so 
wide a field is left for the exercise of his own discretion, since 
they determine no fixeti proportions, prescribe no particular form, 
arrangement, or detail, and their verv application must depend on 
the artist's discernment and taste. How little these rules are cal- 
culated to induce poverty and tamcnem of design, or confine the 
free exercise of the imagination, the example of the gifted artists 



of Greece will sufficiently prove. The rules of art, so called, are 
not arbitrary restriction founded on the caprice of fashion, t)je 
authority of precedent, or the practice of approved masters, — but 
those immutable laws, upon the obiservance of which beauty, 
grandeur, and harmony must depend (which admit of no excep- 
tion), a]>p1y to every variation of circumstances; arc ascertained 
by an accurate (observation of the effects of certain combinations ; 
and are as inseparably connected with the priKlurtiuns of certain 
results a.s cause and effect in mechanical appliances in the physical 
world. It IS the attribute and characteristic of true genius in- 
tuitively to know, and instinctively to apply them, however necess- 
sary experience, careful observation, ami diligent study may be to 
mature the judgment and refine the taste. To conform to them 
will exercise its ingenuity rather than restrict its powers, while 
their due obaervanre will give force and precision to its efforts, 
by directing them in the right channel, and by preserving it from 
those irreguInriticH which mar the productions of genius unaided 
by experience aud education. 



IIESISTANXES TO RAILWAY TRAIN’S. 

EXI>KttlXK.VTS IMJW'N IMLINED PLANES BY OBAVITY. 

Some experiments have recently been made on the retardation 
of trains on inclined planes; ana as the subject has been much 
debated, a brief analysis of the results may be acceptable. — an 
account of the experiments themselves will be found at the end of 
this paper. It is to be observed, that the circumstances under 
whicn they appear to have been conducted, render uniformity 
and certainty in the conclusions from them very difficult, or rather 
absolutely impoiwible. 

In the first place, to get a gentral lav of resistance by experi- 
ments on inclined planes, it is absolutely requisite that the line 
should he straight, ttie air calm, and the distance traversed con- 
siderable. Of the resistance of curves, and wind in motion, 
nothing C4in be known till the resistance in more simple cases he 
ascertained. To begin with the more complex enquiry is to 
entangle the subject with phenomena, respecting whicn igno- 
rance virtually is confessed, by the >ery circumstauce of making 
the experiment. 

Again, it is imperatively necessary that the distance traversed 
should be considerable — and we urge this point the more strongly, 
because it applies, nut only to the present experiment, but also to 
former experiments on the narrow-gauge railways. The report to 
the Britisn Association on Railway Resistances (l8S7)contaiasth(‘ 
following important remark on this head 

** In cvrrjf case hitherto examined, the uaifurm velocity which rony ap- 
pear to have beeo alUined under such circumstaoces, is sumewhat less 
than that attained on the same plane, when the train hai commence'! the 
descent at a considerable velocity ; it may therefore be doubted, if iraios 
which may appear to have attained no unifurm velocity after starting froru 
a stale of rest (on planes on which the experiments have been made), 
may nut really be iraveiling at a very slowly accelerating velocity, and 
as the leogths uf such planes of uno ioclinalion do not enable this to be 
ascertained with certainty, it has been deemed better to eictude such 
results. The same rule has been followed foe similar reasons in aoatyaing 
the other series of expehmeota on iocUoed planes referred to in tlua 
paper.” 

This remark appears to apply to the experiments before us, and 
also to those undertaken by 3lr. Wyndham Harding, on the Croy- 
don Atmospheric Railway. Of course, it is only where the mass or 
the train is small, that the resistance soon begins to teilj the effect 
of the inertia of large trains travelling at high velocities, is bp>t 
seen by considering the distance they will move when subject to 
the enormous pressure of the break. 

The present ex|)erimenttt being subject to theiie various sources 
of error, exhibit discrepancies which greatly diminish the value 
of the conclusions indicated. Fur instance, in each of the first 
nine experiments (except the (Ith and Ath, vrbich may be altoge» 
ther disregarded on account uf the disadvantageous circumstances 
under which they were conducted), there occurs a sudden and un- 
explained increase of velocity at the distance bdl. This may, 
perhaps, be attributable to local circumstances; but what is mure 
important, is the fact that the alteration of the gradient from 
to makes no perceptible alteration of the speed in five out ot 
the seven trustworthy experiments on those gradients. This con- 
sideration furnishes a convincing proof of the danger of drawing 
deductions from the apparent uni/ormity of motion for sliort dis- 
taccea. If the resistance in pounds per tun for a given velocity 
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!)• deduced from the apparently unaltered motion on both ffradientu, 
we arrive at the ab«iirdily of (riving the re«i»tani*c tw<i different 
valiiea, of which one is between aix and seven timea aa great aa 
the other. 

To exhibit more rlearlj* tho very great effe^'t of the inertia of 
trains in maintaining their veliH'ity, we will calculate the motion 
on level ground, at a uniform resistance of lb. per ton, when 
the train is started at a velocity of 80 feet ner second (or rather 
more than ^4 miles an hour). By the principle of Conservation of 
Vui Fiva — 

^ \V (V» - c’) = 

where R i* the uniform resistance, V the initial velocity in feet 
per second, rthe velocity at a subsetjuent time when the train has 
travelled jt feet, ^V the weight, nnd thcrefi»re y, ^V the mass 
( putting 3’i feet for the measure of gravity): or one M#>/y-«eco«d;wri 
o^ Me trriffht X b.V tfu> d(/^rrwre fittuvm the eqfinrra of initial and 
rWoei^y, w tfual to ttcicr the C’-rreeynniliug /rfl- 

»wrW X hu the. uniform reautanre. This is a simple arithmetical 
rule for calculating all cases of the rectilineal motion of a b<»dy 
started with a given initial velocity, and then abandoned to the 
taduence of a constant retarding force. 

To suit the present case, we put V zr 80, and the resistance = 
•iO pounds per ton, and multiply the weight of the train by 
to express »t in pounds; and the above formula becomes 

Q9 7 

_ . (V* - fi*) = 40J-; or, 11,200 - :r»=rx, 



to find the distance in feet corresponding to any Buhsequent 
velocity. Putting p = 0, we find that the train mores 2*12 milea 
before it tomea to rest ; and putting r 70, we find that the train 
movea 2,925 feet^ or mare than half n mi/c, }tefnre ita vetocitjf is reduced 
from 80 lo 70 feet per aenntd. IL instead of making the resistance 
uniform, we supposed it to decrease gradually, as it dc»e* on rail- 
way, the distances above calculated would be increns«*d. 

These coiisidenttions show the absolute necessity of using long 
distances in performing experiments on the retardation of trains. 
Hut though they throw a doubt on the experinjents before us, it 
would he too much to say that they render them absolutely' worth- 
less. On the contrary, with some exceptions, the conrluvions dis- 
play a certain degree of C4in#isteucy wliich adds ti» their weight. Of 
course, the testimony inferred from this consistency would be much 
greater if we were informe<l that these experiments are all that 
have been undertaken, and that none other inconsistent with them 
have been ucrfornicd. 

Now, of the experiments on the yi, gradient, the 2nd, 3rd, 
and 3th, with an initial veli»city of 30 to 32 miles nii hour, ex- 
hibit tolerably uniform velocities. This would indicate that at 
30 to 32 miles an hour, the rcftislance is the weight, or 22*4 Ih. 
j>er ton. Experiments I, 4, and 7, shtiw rt^arding veltfcilies, indi- 
cating that at 34 to 38 miles an hour, the resistance exceeds 22 4 lb. 
per ton. Again, in the I3th experiment, on a gridicnt of alujut A* 
the speed is tolerably uniform ; inthelUh, on the same gradient, 
it is accelerated. In both experiments on a gradient of the 
speed is accelerated. Heasoning as before, we have— on the assump- 
tion that the above form of the data is accurate — the fidlowing 
generil conclusion*, in three pairs, corresponding w ith tho three 



gradients 
Wbeo velocity is 



miles (wf himr, 
1 50-2 


Resistance equals 


54-9 


exceeils 


55 


equals 


43 


leas than 


36 


less tlisn 


.17 


leas than 



tb. per (on. 

I 22 
1. 26 
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These results agree very well with those obtained in 1846, by 
Mr. W. Harding, by the dynamometer, on tho South Eastern nar- 
row-gauge railway, and reported in his paper presented to the 
Institution of Civil Engineers: — 

mUM pvT Uuur. 1^*' *o®. 

VelocUv 20 Itnisiance 16. ^ 

37 IB:' 

45 21-7 

4G 21-3 



To complete the comparison, we select those of the ex^riment* 
of the British Association which were made at velocities above 
30 miles an hour, on inclined planes on narrow-gauge lines 

nUM prr iKMif. lb. prt Iimi. 

Velocity 31 Reiiilance 2-'’.‘4 

34 2.3 4 

37 23 

34 22 5 

It is to be ol>*erved, that these rates of resistanre considerably 
rxceod the former. 



Wc do not bring into the comparison the experiments of ths 
Gauge Commission, In w hich the rcMstaiice is derived from the con- 
Bumution of water by such an arbitrary and dangerous process, that 
we feel justified ill rejecting that evidence entirolv. Neither can 
Mr. Wyndham Hardings experiments on the (.'roydon Atmo- 
spheric Uailway, hy the difference of barometric pressures, be ad- 
mitted into the compari>mn. Ilia case Jot the rapid inereaae of rt- 
aiatancf w#7A inrrmae of speed, reata almost m/irr/y on thcae esperi- 
tnen/v, and therefore, as we think, on an insufficient fuundatioa. 

The following results are obtained from several distinct experi- 
ments 

NiUr* per hosr. tb. per fso. 

Velocity 61 Reshtinoe 52'6 

53 41-7 

55 36 

50 32-9 

4 7 3.3-7 

In the fint place, the result* obtained by the barometer are in- 
consistent with themselves: the resistance* at 33 miles an hour is 
fifteen per cent, more than at a leaa velocity of 33 miles. 'I'he only 
experiment at ii]»wards of 60 mile* an hour, shows an increase of 
resistance so disproportionate, as naturally to induce suspicion;— 
at all event*, a ain^ result, so inconsistent with all previous ub- 
aervation, ought not of itself to be sufficient evidence of a 
general law. Moreover, this very experiment was conducted 
under circumstances most unfavourable to a general conclusion. 
The distance traversed was 34 miles, the time of transit four 
minutes and a half, and the recorded velocity ff actuated from .32 to 
61 miles. And yet this sinolk trial is the mainrtay of the theory 
of high resistances at high velocities! We have already shown 
the great effect of the inertia of trains at high velocities, and the 
extreme uncertainty of any conclusions from the apparent uni- 
formity of motion ; — that the uniformity is apparent only and 
not absolutely certain, the brief duration of tlie experiment and 
its great fluctuations are sufficient testimony. 

It U important to observe, in confirmation of this view of the 
subject, that the barometric method of calculating resistances, 
always gives results which, as far as they can be rompared, ex- 
ceed those obtained by any other method. 

On the whole, we are inclined to an opinion, from the insuffi- 
cient evidence before us, that the resistance does not increase so 
much with the velocity as ha* sometimes been contended ; and 
that the resistance* per ton, do not differ widely on the broad and 
narrow nuge. The advantage, if any, belongs to the former ; 
principally, we imagine, on account of tfie comparative smoothne<w 
of motion over longitudinal sleeper*. There can be no reasonable 
doubt, that comparing the longitudinal and transverse sleepers, 
when both are in perfect order, the former, by giving more perfect 
support to the rails, render them less liable to vibration and con- 
cussion. It may l>e laid down, a#a ^neral rule, that whatever 
increases the regularity of motion^ diminishes the resistance. One 
of the consequence* of this rule is, that the resistance of trains is 
diminished by diminishing their lateral oscillation. On this sub- 
ject we have not space to speak at length ; it is sufficient to 
ohsen'e, that the tendency to oscillate depends on what U known 
in mathematics a* the radiua of g^rationy and is therefore di- 
minished by diminishing the weight projecting beyond the wbeeh 
outside, and by reducing the proportiou of the height of the 
centre of gravity to the distance between the points of support. 

l^Ahbraviated/rxm tha ** ifomiog Uarald,”'\ 

We return to the eoniiiierstioa of this intereiting aad inporUat practirtl 
nilwiy inve«tigatioo. Ai we have previouily itated, the queiiioo of iit« 
** resistances to railway trains at certaia velocities," ii not s mere sdrsiiuc 
qoeition, but one in which the conreaience and accomraodstioB of the 
public are very matenaJly involved. The establiahment of the truth of <h« 
**/oe«iala" which mskev the reiivtance, at 60 miles per hour, some 40 th. 
per ton, or 50 per cent, higher than we iball presently show it to be, would 
present a strong eeonomieal argument either ofahuit express travelliog. or 
for the restriction of the aecommodatioa of quick transit to first-cUss 
passengers at high fares. 

la tbe observilioDB made by as a few days since, in reference to tbc 
extraordinary differences of opinion existing on the suhj'‘Ct between peacticai 
engineers, we noUeed the singular fact that while a uniform velocity of not 
more than 36 miles per honr baa eier been maintained with nirrow.gaufe 
trains, by tbe force of ^avity, down an ioell&e of 1 in 100, a uniform velo- 
city of upwards of 53 miles per boor bsd been maintained with broad-puge 
trains by gravity down an equal incline. We then stated that we had nor- 
•elvea gone done the Dot Tnanel incline (1 in 100) at a greater ontforoi 
velocity than 53 milea per hour. We have since made a aeries of eiperi- 
meats down tbe Wootton Bassett Inclioe, stated to be 1 in 100, but sosh 
portion of which la 1 in 110 only; and down other incUnea on the Oristol 
and BxeUr Railway t and from tbe details given below, it will be aces that a 
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murh freatfr uniform retocitT than S3 rniln p«r hour, ^rcn uniler trry 
it^avomrchU fireurnttonet*, ran hr ohulnrtl cinirn 1 in 100, hf graviiT; and 
that eonaequrDtl? the foundation on which many railway rnglnerra hare 
re«ird the very pillar of their theory of high rat«'s of resUtaore at {>>gh rdo- 
citie*. ta Dtteriy without ciitntantialily,— that, indeed, it ii a mere fallary. 
which will hereafter be numbered aiaong&t the drluiions and viaiuna of 
peartical men. 

The whole of the following etper'tmenli were lo'de with ordinary working 
traina. and the object wia not Co collect minute data from which any 
actenlifie reaulta might be deduced, but simply to prove— eaclnaire of the 
results of experimeota made hy either broad or narrow gance engirvecn— 
that what hat long been considered an '* Mlabluhtd Jact** in reference 
to the resistance to railway trains descending iiicliaed planes by force of 
gravity, is a mere ** drnimslance." ubich, although applicuhle to narrow, 
gunge truioa, is utterly inapplicable to broad. gau^e trains. The diversities 
in the rstea of ape^ altown in the workings given lielow aro*e, no 
doubt, from a great variety of cBu«es. Nearly the whole of the portions 
of the line over which the experiments were made consists of a series 
of carves, and of cuttings and embankments. The carriagei were of 
differeot weights, and may orcasionaliy have been well or Ituilly coupled, 
0<ie day the weather was calm, the next it was unsettled ; in lome of the 
experiments there was a slight head wind, in others a moderate side wind 
from the right, or a mmleraie side wind from the left prevaiteil, and durirtg 
thrr'e of the experiroenU there was a brisk side wind. The s|>eed, ton, at 
which the trains were running wlien the steam was shut off would, in rela. 
Uon to the weights of the carnages, as well as to the directioa of the wind, 
enter into the causes of these diveriitiet of speed. We shall, however, oat 
hazard a single opinion on these maiten. bat confine ourseUes to deraoc]. 
Btrutions that the of high reiiiiances at high veloeitiea is worth- 

less io respect of the rr-sittance sdue to bruad.gauge traiu descending iDclined 
planes hy tbrir own gravity. 

la tha experiments msde down the Wootton Bassett incUoe srith the 
dynamometer carriage, constructed under the directions of Mr. BranrI, the 
carriages were weighed to 10 tons each. In no one of the experiments given 
below, which were made with the ordioary passenger trains, did any of the 
carriages amount to this weight — th;it is, they were not full of passengers, 
llie engiues employed belong to an old class, and weigh, rotd-worlby, about 
?3 or 24 tons. 

It has been objected against the experiments made down the Wootton 
lUssett incline with the dynaniometer carriage, that the distance over which a 
uaiform or increasing velocity was attained, viz., 10 or ll-16ilis of a mile, ia 
too short to produce a useful practical reiuU. To meet this objection we 
took the rates of speed not only down the mile and one.eighth of the fall of 
i io lUO, hut down the next seven-eighths* of a mile, which are on a fail of 
I in 660 only. The fall of 1 in 100 commences a few chains beyond the 
ItSth mile-pokt. and terminates a few furlsngst beyond the SG^rb mile-post. 
Thence to the 86|th roiie-post, the fall is 1 in 6G0, 

The /fraf experiment was made with a train coosiiting of four passenger- 
carriages, three horse-boxes, and one luggage van, weighing about 60 tons. 
The engine was the •* Orion.” The table gives the working for the quarter 
mile irnreediately preceding the 8Sih mile-poit, as well as from the h5ih to 
the SOJtli mile-post. The rails were dry, and very little wind was iiirrinr. 

It will be seen that the apeeii for upwards of balf-a-mile down 1 in 660 is 
very Ittlle trclow the uniform velocity down nearly three-quarters of a mile 
rif I in 100. We merely record the fact, leaving those who have more time 
■t their command than we have ourselves to explain or suggest the causes. 

Tne arcoMf trip was with a train of four pissenger-carriagei and a horse- 
b»x, weighing about 41 or 42 tons, and was allacbed to the " Mars” engine 
— ra h dry and weather calm. 

The fAird trip was with the same engine, with three passenger-carriagei, 
one luggsge-van, and two horse-boxes, weighing about 43 or 46 tons. 

The /our/A experiment was made with the ” Firebrand” engine. Tlie 
train consisted of three paisenger.carriages and a tuggage-vao, weighing 
about 36 tons. The carriages were siell filled with passengers. 

The experiment was with the “Orion,” with four passenger-carriages, 
three horse-boxes, and a luggsge-van. weighing about 39 or 6U tons, the 
tteam was not shut off in this case until the engiue was within a few chains 
of the B5}th mile-post. 

The »Uth experiment was with the “ Load Star.” The train consisted of 
f-mr passenger .carriiges snd a luggsge-van, weighing about 41 or 42 tons. 
A brisk side wind was blowing. It will he observed that tbe rates of speed 
ahernatw over the whole extent of tbe 2| miles. 

The ccrcn/A trip was with the “Arab,” with a train enniistiag of three 
psssenger-carrUgei and a luggage- van, weight about 38 or40 tons — carritgaa 
wed filled. In this trip we ohtaioed tbe greatest uolform velocity — rails 
dry : weather calm. 

Tbe eighth experiment was with the “ Hellona,” with four passenger- 
carnages and a luggace-vsii, weighing about 41 or 42 tons, 

A brisk side wind prevailed on this oecssion, and tbe same result was 
prodaced as in tbe previuus experimeni, where a side wind affected tbe 
train, vhe., alternating rates of speed. 

The tsiiifA experiment was with the “Firebrand,” with a train of four 
vamages and a loggage-van, weighing about 43 or 46 tooa— rails dry} slight 
side vriod. 
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The tenth experiment was upon the Bristol and Exeter line from the 1 74th 
to the 1761th loile-^paiC This portion of the tine is on a fall of 43*73 feat 
per mile, or about 1 in 120. The engioe employed waa the ” Load Star,” 
and the train consisted of four passcnger-camagea and a luggage-ran, weight 
about 41 or 42 tons. The descent was commenced at a speed of about 36 
miles per hour — rails dry, and slight head srind. 

In this experiment the velocity down an incline, less by 20 feel per mile 
than that down which the narrow-gauge trains have never yet raaintaioed a 
uniform velocity of more than 36 miles per hour, increased from 36*3 to 42 4 
or 61 miles per hour. And yet we btva tittle doubt we shall still find 
pneUfat men contending for the high rates of resistances which some of the 
narrow-gauge parly pertinaeioDsly assume to be due to aU railway trains 
travelling at high velocities. 

Tbe eteeentk experiment was from tbe 172| to the 170}— via., two miles. 
Tbe engine employed was tbe “ Sa'nrn,” and tbe train consisted of five pas- 
senger-rarriages and a loggage-van, weighing shout 36 nr 37 tons. For 
about two-thirds of a mile the fall is 1 Id 82 ; this is foltowea by a fall of 
about 6 chains of 1 in 90, and another fall ofalMot 7 or 6 chains of 1 in 82. 
The rest of the distance is oo a fall of 1 in 90. The average velocity of the 
train through the White Bail Tunnel, 49 chains in length, and which imme- 
diately precedes the inclioea over which we took tbe working of the train, 
was 4*2*3 miles per hour. It will be seen that this speed was increased to 
30 miles in hour at tbe 170|tb mile-post. 

The fire^A rsperiment waa a second run down the 1 in 120, between the 
174th to tbe 176itb mile-post. The engine employed was the “ Firehrand.” 
and the train consisted of four carriages and a luggage-van, weighing about 
44 or 43 tons— rails dry, and moderate side wind. 

Tbe thirtrenth aud last experiment was with the “ Milo,” and a train of 
three passenger-carriagei and a luggage-van. Weight, aboot 34 or 33 tooa. 
A brisk side wide prevailed. 

In this experimeat tbe steam waa shut off at the 172} mile-post, which is 
in tbe White Ball TooneL 
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Aceounf of the Skerrytytre Lighthauee^ teith notee on the Illumination 
of Lightkouee*. By Alan Stkven(ion, LL.B., F.R.S.E.f M.I.C.E., 
En^ncer to the NortherD Lighthouse Board. Edinburgh ; Adam 
ana Charles Black, 1848. 

[SKOO>tD NOTICE.] 

Mr. Stevenson calls “ Notes un the Illumination of Light- 
houses,* may more rightly be called another work, aud one not less 
important nor valuable than the account of the Skerrx’vore Liglit- 
bouse. Indeed, he calls tbe former Part IJ. He negins it by 
a nhurt history of lightbousea, in which he shows a great deal of 
learning ; and aa by the former part overv one will see that he is 
a hard-working man. so by this they will see that a man may be 
able to understand llomer in Greek, and yet be a good engineer. 



Mf. s*v«a.iiii«vBias. 
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W’e Ihink both of thow* arc wrong, tho«e who wish to make the 
enfrim>er a man of book-)«»arning onl>\ and those who want to 
innke him a b«>«»r nnder the name oJ" a working-man. Brunei, 
Robert Stephenson, I^iK'kc, the Renniea, Walker, and inuny more, 
have shown that to be a great enginei*r, and to make great work®, 
there is no harm in a man being well-taught. We would always 
iMil the two together if we could,— we would have the man of 
learning and the working-man. 

Mr. Stevenann'a wav of commenting on the clawica is rather a 
new one. — rather unlike the Ryrantine achtMil, Scaliger, and the 
Revival rriticiv or the great Higfi Dutch lighta t*f this day. Some 
of these who went before Mr. Steventum have put forth the 
bold thought, that the Cyclops were the keeper* of lighthouses; 
acinu’ bolder still, that by the Cvclops was shadowed forth the 
lighthouse Itself. Mr. ftieventuufs answer ia, that in the ninth 
lM>ok 4»f the ( biviwev, and at the I Kith line, Homer tells us that in 
the darkness of the' night, the fleet of Ulysses went ashore on the 
Cyclopean island. Mr. Slevenwui looks at it with a workman s 
eye, and he savs if there had been a lighthouse, the ships would 
n«d have struck in the dark. The words he hrin^ forward show 
Uiat it was jdteh dark, and give no hint of a lighth<iuse ; and 
therefore we think Mr. Stevenson right, in the teeth of the com- 
mentators. He has not, however, taken the trouble to set hisGreek 
int»» English, so that hU working readers may understand it. 

M'hat .Mr. Stevenson says of the lighthouses of our days is tho 
mure worthy of being read, aa he has seen many of them hlmaelf, 
and looked at them with the eye of a master. 

8j*eaking upon lighting, Mr. Stevenson says, that down to a rery 
late time, the only way was to burn wood or coal in chafing dishes 
on the tops of high towers <*r hills. Many now living knitw that 
the Isle of May light was of that kind, before it came under tlie 
care of the Boaril of Ntirthem Lights in 17H6. tor forty years 
aAer the time of Smeatun, the fine tower of tho Kddystone was 
lighted only with tallow candles. These lights were therefore 
ven.' weak, niid there were no means of knowing one light frmn 
another, so that tho seaman might shape his way. Even now, it 
too often happens that seamen mistake lights, and by going 
inside, instead of outside or otherwise, they go aground and are 
wrecked. The old lighthouses were of little more good than to 
give warning that land was near; so that sliips mighl, if they 
could, lie by or put out to sea until daylight. 

Mr Stevenson now speaks of flame. He aays:— 



Solid mbfcltace# which remain to throughout their comburtiod, are only 
luroiooua at ihelr own mrface, and exhibit pheaotneaa, luch aa the dull red 
heat of iron, or of moit kind* of pit-coal, and are therefore more »uite*l for 
tlie rutp®»e of producing beat than light. Dot by uiing mbiUnce# which 
are forrocil into inftaroroahle vapour#, at a temperature below that which is 
required for tlie ignition of the »ub*lancea themselvei, gat li obtained and 
ffr.mf i# produced. Much li|ht ia thut evolved at a comparatively low tern- 
p. raiute. The ga# oecevtarily rites ciore the combottihle subttan^ from 
w..uh it i# evolved, owing to it* being formed at a Irmpemlure coniiderably 
t.f I.er than that of the aorrounding air, than which it ia necenarily rarer. 
Or ihia description arc the flamei obtained by (he burning of the various oil#, 
which arc generally employed in the illuminitioo of lighlhouM:#. In the 
cond»u#lton of oil, iricki of some fibrous lubitance, such aa cotton, are uied, 
into which the oU aaeenda by capillary action, and being lupplied in very 
tiiitt ftltnv, it etiily volaliltied into vapour or gas by the heal of the burning 
wick. The gas of pit-coal hu been occaiionallj u#e«l In lighihoutea; it ia 
conveyed in tubes to the burneri. in the lame roaniicr a# when employed for 
domeitic porpo»ea. There are certain advantages, more eapedtlly in dioptric 
bahts, where there ia only one large central flame, which would render the 
use of gas desirable. The form of the flame, which is au object of consider- 
able imiiortance, would thus be rendered leii variable, and could be more 
easilv regulated, and the inconvenience of the clock-work of the lamp would 
be w'hoUv avoided. But it U obvious, that gas is by no means suitable tor 
the majority of lighlbooses, tlicir distant aitualion and generally difficult 
accca# rendering the transport of large quantities of coal expensive and uncer- 
l 4 iu • whilst in maDy of them there is no mean# of erecting the apparatus ne- 
cMsarv for manufacturing gas. There are other considerations which most 
induce ua to |*au#e before adopting gas aa the fuel of lighthouses ; for, 
however much the risk of aecideut may be diiuiniaheil in the present day, it 
Hiil forms a question, which ought not to be hastily decided, bow far we 
ibouia be justified in running even tbe roost remote risk of explosion in 
eatabliabroeoU such as lighthousei. whose sudden failure might involve con- 
aequeneea of the roost fatal deicription, and whose situation ii often such, 
that their re establishment must be a work of great expense and time. Cat 
is beside* far from being suitable in catoptric lights, to which, in many 
cases (especUlly when U»e frame i* moveable, as in revolving lights), it cnold 
not be easily applied. The oil most generally employed in tbe lightbouaea 
of Eniland ia the tperm oil of commerce, which ia obtained from the South 
Sea whale (fAyae/er ma<rpefpAa/ui), In France, tbe coUa oil, which ii 
expressed from lb« md of a apeciea of wUd cabbage (ttwfew olemcra coif*), 



and the olive oil are chiefly used : and i species of the former hu lately bnce 
ancceufully introduced iuto the lighthouses of Great Uritain.” 

Sperm oil is that which hna been hitherto most burned ; hat 
oolxn oil will, it ia thought, Ito found much better, and that a 
saving; of one-balf can l>o made. It wan Mr. Joseph Hume, when 
chnirmnn of n committee of the House of Commons on Lifrht- 
houseti, w ho nhou eii that colza oil waa cheaper. Since ilien, Mr. 
Stevenson has tried it, and has told the Northern Li^htbouae 
Board that it vrill ii^ive s anvinc of yearly ; but since that, 

colza oil is worth more, and >Ir. Stevenson ii not so strong in hia 
feeling about it. 

Of the Drummond and Vollaie lights, the writer aaya 

“ The application of (be Drummond and fol/aic (o lighihooae par. 
pnsea ia, owiag to their prodigious intenaiiy, a very d«*irabltconaumroatH>a { 
but it is aurrouoded by so many practical difficulties that, in the preaent 
state of our knowledge, it may safely be proDouoced unattaioahle. The 
uncertaioty which atlcods the exhibition of both these lights, ia of itself a 
sufficient reason for coming to this conclusion. But other reuoaa unhappily 
are not wanting. The sroallnesi of the flame readers them wholly inappli- 
cable to dioptric inatrtimenta which require a great body of flame in order to 
prodocc a degree of divergeuce sufficient to render the duration of tbe flaab 
in revolving lighta long enough to answer the purpose of tbe mariner. M. 
Fresnel inade souie experimeots on the application of the Drummond light to 
dioptric instruments, which completely demonstrate tbeir unfitness for this 
combination. He found that tbe light obtained by plaeing it io the focus of 
a great annular teas was much more intense than that produced by tbe great 
lamp and lens; but the divergence did not exceed 30'; so that, in a revolo* 
lion like that of the Corduau light, the Aaslies would last only Ig second, 
and would not, therefore, lie seen io such a manner as to suit tbe practical 
purposes uf a revolving light. The great eylindric refractor used in fliad 
lights of the first order, was also tried with the Drummond light in its focus; 
but it gave coloured spectra at the top and bottom, and only a small bar of 
white light was traosmitted from the centre of tbe instrument. The same 
deficiency of divergence eomplttely tiofits the combination of the Drumreood 
light with the reflector fur tbe purposes of a fixed light, and even if this 
cause did imt ojierate against its application in revolving lights on tbe 
catoptric plan, the supply of tba gases, which it attended with almost insor- 
mountable difficulties, would, in any case, render tbe maiutcnaoce of tbe 
light precarious and uncertain in the last degree. 

The Drummond light is produced by the ignition or combustion of a ball 
of lime (I inch diameter) in the united flame* of hydrogen and oxygen gaaea, 
and ia equal to about fUmea of an ordinary Argand lamp with tbe beat 
tperroaceti oil. It derives ita name from the late Lient. Drummond, IL E., 
who first applied it io the focus of a paraboloid for geodelieal purpose*, and 
afterwards pro|*o«ed it for lighthouse*. (See bis account of the light in 
tbe Phil. Trsos. for 1826, p. 324, and for 1830. p. 383.) The Voltaic light 
is obtained by pasting a stream of Voltaic electricity from a powerful battery 
between two cAareoa/ pcin/o, the diitaoce between which requires great 
nicety of adjustment, and ia the chief circumstance wlilrb influence tbe 
stability and the perroauency of the light. The Voltaic light greatly cxceeda 
the Drummond light in intensity, aa aacertained by actual comparison of 
their eflTects ; but the ratio of their power has not been accurately determined. 
It was first exhibited in the focus of a reflector by Mr. Jamea Gardner, 
formerly engaged in the Ordnance Survey of Great Britain," 

After Kpeakin^; of what Argand did, and of the burner he made, 
which woa auch a ^eat step, Mr. Stevenson comes to the reflector : 

" Tbe name of the inventor of paraboloidal roirrori and the dale of tbeir 
first applicatioQ to lighthouses, have not been accurately ascertained. Tbe 
earliett notice which 1 have been able to find, is that by klr. WitUara 
Rutebinsun, the pious and intelligent author of a quarto volume on ' Pracii. 
cal Seamanship* (publivhed at Liverpool in 1791), who uotices (at p. 93) 
the erection of the four lights at Bidstona and Iloylakc, in the year 1763, 
and deacribes large parabolic moulds, fashioned of wood and lined with 
roirror-glaii, and smaller one* of polished tin-plate, as in use in those light- 
bouses. Mr. Hutchinson seems to have understood tbe nature, properties, 
and defects of tbe instruairnts which be describes, and has shown a good 
acquaintance with many of the most Important drcumitance* to be attemlad 
to in tbe illumination of ligbtbouaei. Many claims to inventions rest ou 
more slender grounds than tuigbt be found in Mr. llotcbinsoQ*# book for 
concluding him to hive first invented the paraboloidal mirror and applied it 
to use io a lighthouse; but, in the absence of any statement as to the date 
when the mirrors were really adopted, the merit of the improvemeot must, 
in justice, be awirded to others. 

M. Teutere, a member of the Royal Corps of Engineers of Bridget and 
Roads in Prance, is. by some, considered the first who hinted at tbe advan- 
tages of paraboloidal reflretors ; and he La said, in a memoir dated tbe 26th 
June 1783, to have proposed their combination with Argand lamps, ranged 
on a revolving frame, for the Corduan lighthouse. Whatever fouodaiiOD 
there may be for the claim of M. Tculere, certain it la that thia plan was 
actuilly carried into effect at Corduan, noder the directions of tba Chevalier 
Borda; and to him ia generally awarded the merit of hariog conenived tba 
idea of applying paraboloidal mirrors to Ugbthouie*. These were most 
' important atepa in tbe improTcmeot of ligbthouiei, aa not oaljr tba power of 
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tSe light! #M thdi gredll^ iBfretMJ. Hot the introduction of • revolving 
hiAe proved e veiueble eource of diffcreoec! in the eppeerance of light!, 
Ind. in thi* we^, he* lince been the mrint of greetiv etieadtog thrir utility. 
TVe exact dote of the change on the light of the Cordoao ie not known ; but 
•« it W8! made by Lenoir, the aame young anUt to whom Burda, about the 
year 1 790. entrsited the coottmetinn of his reflecting circle.it has been 
eoeieetureJ by eume that the Improvement of the light wei made elK)ut the 
ssme time. The reflector* were formed of ebeet*Oopper, plated with silver, 
sad bad a double ordinate of 31 French inches. It was not long before 
these improvements were adopted in Eaglsnd. by the Trinity House of 
I.ATidoa. who sent a deputation to Prince to inquire into their nature. In 
Scotland, one of Ibe first acts of the Northern Lighta Board in 1796, was to 
substitute reflectors In the room of the coaMiqhc then in use at the Isle of 
May in the Frith of Forth, which, along with the light on the Cemhrae Isle 
in the Frith of Clyde, had, till that period, been the only beacons »n the 
Scotch coast. The first rrflei^inrs em|iloyed In Scotland were formed of 
/ece/e of lairror'gUis. placed in hollow paraboloidal looulds of plaster, 
according to the dmign* of the late Mr. Thomas Smitb, the Engineer of the 
Board, who (aa appears from the article j?<^ec/or, in the Supplcincnt to the 
third edition of the ‘ Enclycli)|»Kilia Kritannica') was not aware of nbst had 
>ieeA dune in France,and had himself conceived the idea of this comhination. 
The ume system was also adopted In Ireland ; and in time, variously tuodi« 
fled, it lieeame geneisl wherever lighthouses are known/' 

The reflectors used ia the best lighthouses ore made, says the 
writer, 

** Of sheet'Copper plated in the proportion of six ouncra of silver to 
litteeu onnees of copper. They are moulded to the parilioloidal form, by e 
delicate and Lhorioos process of beating with mslleta and haiumera of varioea 
fariBi and inateriali, and are frequently tested during the o)>eratinn by the 
ippUcation of a montd carefully formed. After being brought to the curve, 
tkey ire stiffened round tbe edge by means of a strong biule. and a strap of 
Wus which it attached to it for the |Nii|»ose nf preventing an scridental 
alieratioii of the figure of the reflector. I’dlishiug powders are then applied, 
SBil the instruDrot rereives its last finish.’' 

" Tbe flame generally ui>ed in reflectors, is from an Argand fountsiodamp, 
whose wick is an inch in diameter. Much care la bestowed upon the msnu* 
tseture of tke lamps for the Northern lighthouses, vrhirh sotneiimes bate 
tUir bnrners tipped with silver to prevent wasting by the great brat which 
it evolved. The burners are also fitted with a sliding apparatus, accurately 
firraed, by which they may be reoioved from the interior of the mirror at 
the time uf cleaning them, and rrturned exactly to the same place, sod 
locked by loeana of a key. This arrangement, as shown in flgs. 1 and 2, 




Fig. 3. Flg.l. 

is very imporlant, aa it ioiurei the burner always being in the focoa, and 
•loet not require that the reflector be lifted out of its piece every time it ia 
clesjied ; so that, wbea once carefully set and screwed down to tbe frame, it 
it eever altered." 

U will pleaae our renders very much to find in Mr. Stevenson's 
bonk, the many clever tools which are used, and care which is 
taken to make the lamps and lighta as as may be. He has 
Written a good deal about feediuw the lamps with oil, and indeed 
everywhere ho has shown that he is master of his work, even in 
the smallest things. It was said of the Duke of Wellington, that 
even to the bursen’ shoes he knew everything in bis army, and that 
he thought nothing beneath him which had to do with the welfare 
of his men : and so should it be with tbe engineer; and this is the 
way in which he can truly become a working-man. Mr. Stevenson 
Aay not perhaps have put on a fuatian coat, nor spout his time in 



filing, rasping, and fitting ; but aa engmeermay bfl a working-man 
without tnat. 

Lights are found by seamen so useful, that they are always 
calling out for more; out when pot up, it becomes very trouble- 
some to know one from another. A Hgnt ought to make known to 
the benighted mariner the land he has made, as the sight of a hill 
or tower would have shown him in the day ; therefore, it becomes 
needful that each should be readily known, eo as not to he 
mistaken. 

“ Catoptric lights sre toscepUble of aioe aeparste diatinctioni, which arc 
called Jhrtd, res^nnp tthiU, rrtohing rtd and irfii/v, rnohing vilA /ire 
vAiVca, rmJrtap trfil/e vitk tito rtit, yfsaAMg, infrrmitltnt, douhtt fited 
lightt, aod douiu rnuhtn^whtte U^hU. Ihe first exhibits s steady and 
uniform •ppesrsoce. which ia not subject to any change; and tbe rcflrcion 
used for it (as already noticed) are of iiDallertlimeniions than those employed 
is revolving lighta. This ia neceisary in order to permit them to be ranged 
round the circular frame, with tbeir axes ioclined at aueb so angle, a« shall 
enable them to illumioitc every point of Ihe hoHson. Tbe revolving light 
la produced by llie revolution of a frame with three or four aides, having 
reflectors of a larger site grouped oo each side, with tbeir axes parallel ; 
and aa the revolution exhibita once in two minutes, or once io a minute, as 
may l»e required, a light gradually increasing to fuH e/resgfA, tod in tbe 
seme gradual maaner decreasing to total darkn«$*,ita appearance ia extremely 
well marked. Tbe suecesaion of rtd and wAife lights is caused by the revo- 
lution of a frame whose different sides present red and while Ughii; and 
tbeae, aa already luentloaed, afford three separate diitinclioas, namely, alter- 
nate red and white ; tbe succession of two white lights after one red. and 
the aucceaaioB of two red lighta after one white light. The/feaAfnp light ia 
produced in (he same manner as the rreofemy light ; but owing to a diflerent 
conslructieii of tlie frame, tbe rcflectora on each of eight aidea are arranged 
with their ritni or faces in one vertical plane, and their axes ina line inclined 
to Ihe perpendicular, a dispoaitioo of the mirrors which, together wiih the 
greater quickaeaa of tbe revoloiion, which ahowi a flash once in five seconds 
of time, prnducea a very tirikieg effect, tulally differcDt from that of a 
revolving light, and presenting the ap|*earanre of the flash alternately rivi»g 
and sinking. Tbe brightest and darkest periods being but raomenury, thu 
light is farther cbaracterisrd by a rapid succession of bright flashes, from 
which it gels its name. The ns/rmst//eiif light is distinguished by bursting 
suddenly into view and eoniinumg steady for a abort time, after which it is 
suddenly eclipsed for half a minute. Ita striking appearance ia produced by 
the perpendicular motioa of circular abarlea in front of the reflectors, by 
which the light is tlterDitely bid and displayed. This dialioction, aa well 
as that called tbe/fasAup f^Af> l> peculiar to the Scotch coast, having been 
first introduced by the late Engineer of the Northern Lighta Board. The 
double liebta (which are seldom used except wliere there is a aeeesiity for a 
feedmy line, as a guide for taking aoiue channel or avoiding some danger) 
are generally exhibited from two towers, one of which is higher than the 
other. At tbe Calf of Mao, a atriking variety has been Introduced into tbe 
character of leading lights, by aubsiuutiog, for two /jttd lights, two lights 
which revolve in the same periods, and exhibit their flashes ar the sirao 
iostant ; and these lights are, of course, suMeptible of the other vshety 
eoumerated above, that of two revolviog red and white lights, or flaahiog 
lights, coming into view at equal intervals of time. The utility of all these 
distiuctions is to be valued with reference to their properly of at once 
strikiog the eye of la observer, and being instaDtaaeously obvious to 
strangers." 

Although colour is needful, it is in itself a very ^est evil, for 
tbe colour^ screens atop much of tbe light. Severu colours liave 
been tried, but red, blue, and green have alone been found useful; 
and the two Utter onlv at such short lengths, that they are alto- 
gether unfit for aea-lignta. Even the red lights take up from four- 
sevenths to five-sizthfl of the whole light, which is a very great 
loss ; and the deeper the red, the greater the loss uf light, — while 
the less red there is, the less can it be seen by the seaman. Red 
lights ought, therefore, to be used as little as msy be. In Scotland, 
uistead of a red screen or disc, a chimney of red gUaa is used. 

We now come to the use of lenses, upon which tbe writer snys :•» 

** On« of the earliest notices of the application of lenses to lighthouica ia 
that recorded by Smeaton io bis ' Narrative of the Eddyaione Lighthouse,' 
where be mentioaa a London optician, who, In 1739, proposed grinding the 
glaaa of tbe lantern to a radius of aeveo feel six inebea ; hut the dcicription 
^ too vagne to admit of even a conjecture regarding the proposed arrange- 
ment of tbe apparatus. About the middle of Ibe last century, honever, 
leacea were actually tried io several lighthouses io the south of England, and 
In particular at the South Foreland to tbe year 1732; but thrir impcrfeek 
figure and tbe quantity of light a< sorbed by the glass, which was of impuro 
quality and of considerable tbirknesa, rendered their effect so much inferior 
to that of the parabolic reflectora iben in use, tlmt after trying some •(range j 

combinations of lenies and reflectora, the former were finally abandoned. 

Lenses were also tried at tbe lighta of Portland, Hill of Howth, and Wutcr- 
ford, by Mr. Thomai Rogers, a glass luauufacturer io London ; w ho |H>»»eaied, 
it Is aatd, the art of blowing luiriors of glass, ‘ and by a new method silvered 
over tbe convex side without quicksilver.* 

*' Tbe merit of bating first suggested tbe building of leosea U separate 
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pi«fcs. lemi to be doe to Coedorcet, who io bU JSVe^ d* fluffom, publUbed | 
»o fer beck ei 1773, enomcrete* tbe edveotifci to be derived from thii 
method. Sir Divid tireiriter aleo deeeribed tbii node of building leoeet in 
1811, ID the Edin^urj/h Eneyeiop^ia f and in 1822, tbe late eipinent 
Freioel, unacqoainted with the euggeetioos of Condorcet or the deMriptioii 
bjr Sir David Brewster, explaioed. with many ingcnioui end intcrcktiog 
details, tbe same mode of constructing those instrumcnta. Tu Fresnel 
belongs the additional merit of having first followed op hjs invention, by the 
eonitnietioo of a lens and, in cnnjunclioa with MM. Arago and Matbieu. uf 
placing a powerfol lamp in its focus, and iodeed of finally applying it to the 
practical purposea of a lighthouse.*' 

To show Freanel'e aystem fully would take more nmm than we 
ran ^ve, and mnuv wotxl-eulii, nnd we are sorry that wemuKt lenve 
it alone, and aencl our readers to Mr. Steveniujn’s bo<ik, where 
everythin^ is (^iveii in full, — Fresnel's brother huvliiff put his 
pan^m i»i ^Ir. Steven>»on'>4 hands. 

One of Mr. SteveiuHm's own works watp with the Isle of May 
light. 

** Having been directed by the commisiionera of the Northern Uglilhoiisei 
to convert the fixed catoptric light of the Isle of May. into a dioptric light 
of tbe first order, I proposed that an attempt shouM be made to form a true 
cylindrie, instead of a polygonal l>eltfur the refracting part of the apparatus; 
and this task was successfully completed by Messra. Cooksuu of .Ncwcstlle 
io the year 1836. Tbe disadvantage of the polygon lies io the excess of the 
radius of the circamscrihing circle over that of the ioscriheJ circle, which 
oecaaioBS an anequa] distribution of light between its anglr* ami the centre 
of each of iu sides ; and (bis fault can only be fully rcmrdied by constructing 
a cylindrie belt whose generating line is tbe middle mixtilinear section of an 
auMsfer leas, revolving about a vertical axis pauiog through its principal 
focus. This is, in fact, the only form which can powibly pri^ace an equal 
diffusioB of the incident light over eveiy part of tbe horieon. 

** I at first imsgined that the whole hoop of refrsclora might be built 
between two mcUllic rings, connecting them to each other solely by the 
means employed in eemenling the piecee of tbe annular Uoies ; but a little 
consideration convinreil me that this construction would make it necessary 
to build the tone at tbe lighthouse itself, and would thus greatly increase 
tbe risk of fracture. I was therefore reluctantly induced to divide the wlude 
cylinder into ten ares, each of which being sat in a metallic frame, might be 
capable of being moved separately. The chance of any error in tbe figore of 
tbe instrument bai thus a proliability of being confined within narrower 
limits; whilst the rectification of any defective pat t hecomes at tbe same 
time more easy. One other variation from the mode of contvruction at first 
coatemplated for the Isle of &lay refractors, was forced upon me by the 
repeated failures which occurred io attempting to form tbe middle zone in 
eaa piece ; and it was at length found necessary to divide this belt by a line 
passing through Ibe horiiontal plane of the focos. Such a division of the 
central tone, however, was not attended with any apprccuhle loss of light, 
as the entire coinrideoce of tbe junction of the two pieces with the boritootal 
plene of tbe focus, confines tbe interception of the light to tbe fine joint at 
which they are cemented. With tbe exception of thuse trifiing cliaoges, the 
Idea at first entertained of the construction of the instrument was fully 
realised et the minufactory of Messrs. Cookaon.'* 

Speaking of Freanera lamp, used in the French lighthouseti, Mr. 
Stevenson writes: — 

** Tbe only risk io osing this lamp sriiee from the llshility to occasional 
derangements of its leathern valves tbat force the oil by means of clockwork ; 
and several of the lights on the French coast, and more especially the 
Corduao. have been exlieguithed by tbe failure of the lamp for a few miimtes, 

• 0 accident which has never heppened, and scarcely can occur with the 
fountain lamps which illuminate the reficctors. To prevent the occurrence 
of such accidents, and to render tbrir consequences less serious, various pre. 
cautious have been resorted to. Amongst olbers. an alarum is attached to 
tbe lamp, cooslsiing of a small cup pierced in the bottom, which receives 
part of the overflowing oil from the wicks, and is capable, when full, of 
balancing a weight pisced at the opposite end of a lever. The moment the 
machinery stops, the cup cesses to receive the supply of oil, end. tbe remainder 
running out at tbe bottom, tbe equilibrium of tbe lever is deitruyed, so that 
it falli and dlsengagea a spring which rings a bell lofiicieDtly loud to waken 
tbe keeper should he chance to be asleep. U may justly be questioned whether 
this alarum would not prove a temptation to tbe keepers to relax iu their 
watchfulness and fall asleep ; and 1 have, in all the lampe of the dioptric 
light! on the Scotch coast, adopted the converae mode of causing the bell to 
cease when the clockwork stops. There is another precaution of more im* 
portaoce, which consists of having always at band in the light-room a spare 
lamp, trimmed and adjusted to the height for tbe focus, which may be *ub> 
•lituted for the other in case of accideat." 

In the French lights, ^Mbese dialiectioiva depend upon the pcrimll of 
revolotioB, rmiber llian upoo the churtuUnttic a/tyearaHcettf tbe light ; and 
Iberefure seem Iras calculated to strike tbe eye of a seeniao, theu thoee 
employed oo the coests of Great Britain and Ireland. In cuoforiuity 
with this eystem, and io coosidcralioo of the greot lu»s of light which 
reanlta from the applicatiim of coloured media, all dittioctiuna baaed upon 
odour have been discarded io French ligbu. 

**Tbe distinctions are, in fact, only /pur in number, via.: fixed ; fixed 
varied by fiaabet ; revolving, with Aaabee once a minoic ; aud rtvolviog 



with fleshea every half minute. To ibosc niiuht be added, revolviag, with 
hnglit (leriods once in two minulrs, eud perhaps jUiAing uuce in Jliy 
seconds (at iutruduced by me «i tiie Ui.lie but 1 ceunut say wuh 

such cuRipletr success os Wfiuld induce lue to recuiuinend iU general edup- 
tkin). My owu ex|>rrienci 0 wuuhi hUu •ead me Iu reject the distiocbuo 
cal.ied * liked, varied by Sithes,' whiUi I do not ruusider as puesessiog a 
marked or rllicienl cbaracier.” 

For putting on a nbore, Mr. Steveneon lava down a few 

laws for the engineer, which will Ive found very usef^ for those of 
our readers who may have to build lighthouses in our settlemcoU 
abroad: — 

*'l, Tlte most prominent points of aline of coast, or those first madeooi 
srer-sen voyages, should be first lighted; and the most powerful Irgbit 
should be adapted Io them, so that they may be discovered by the oiariocr 
a> long as possible before his reachiog land. 

2. So far as is consisient with a due aitenlioo to distioctioo, revolricg 
tights of some rjpscnpiion, wbicb are necessarily more poMerfut tiiao tiled 
iigUis, should be employed at tbe uuiponli on a line of coa«l. 

3. Ingbisuf preciiely idtniUal character nod uppearsitce should not. if 
po^sible, occur within n less distance than 100 mites of each uibar ou the 
same line uf coast, which is made by «iver-scu vessels. 

I. Io all cases, the distinctiou of culuur should never be adopted except 
from absolute necessity. 

3. Fixed lights and other! of less power, may lie more readdy adopted 
in narrow seas, because Ibe ruage of tbe lights lU tucb situations is gene, 
rally less than that of open sea-liglita. 

0. In narrow teas also, tbe dUlance between lighia of the same appear- 
ance may ufteo be safely reduced vvitluo much lower Inuilt ibao is de> 
sirable fur the greater sea-light; and there are many iu>taocea to wbicb 
the distance separating lights of tbe sarue character ored not exceed 50 
, mites, and there are peculiar cases in which even a much leas sepaniUoa 
1 belwren siintUr liabls may be sufhciriit. 

7. Lights intended to guard vessels from rce's, shoals, or other danger*, 
should iu every case be placed, where practicable, to the seaward uf tne 
danger itself, as it is desirable Uiat scaiiicu be enabled to make tbe ligbU 
with confidence. 

8. V'iews of economy io tbe first cost of a lighthouse should never be 
periDilteti to interfere with placing it in tbe liest possible poaiiioo ; and, 
when funds are deficient, it will generally he found ihnt the wisest course 
is to delay the wurk until n sum shall have been ub.aiuvd lufficieul fur the 
erection uf the lighthouse on tbe brtt site. 

9 The clevaliua of the lantern ab**ve tbe sea should not, if possible, for 
seadigbts, exceed 2Ud feet; and about 150 feet is aulliiieut, under almost 
any circuiuslauces, to give the range which is required. Lights placed 
oo high hrndlauds are subject frequently to be wrapped in fog, and are 
often thereby rendered useleas, at times when lights on a lower might 
be perfectly efficient. But this rule must nut, and indeed cauout, be 
strictly followed, especially on the British coast, where there are so many 
projectiug cliffs, which, while they fabject the lights |>1aced on them l<» 
occasional obstruction by fog, would nlso entirely anil pertnaneully hide 
frum view lights placed on (h« lower laud ndjutuing Iheui. lu such case*, 
all (hat van be dou« it carefully to weigh all the circumstances of (he Io* 
caiily, and cboo»e that site for the lighthouse which seems to alTord the 
greatest balance of advantage to oavigatioo. As might b« expected, m 
quesliootof this kind, the opinions of the ovost experu-oced persons are 
often very cuodicliug, according to the value which i*sct on the vartuut 
elements which enter iulu the inquiry. 

10. Ihe best p«*siliuo for a sea light ought rarely (o be neglected for Ibe 
sake of some orighUuunag port, however iiupurtaut or iufiurotial ; mod the 
interests of navigation, as well as the (rue welfare of the port itself. Will 
generally be much better served by placing thciea-ligbt trhirt it ought tahe. 
and adding, on a smaller stale, such subsidiary lights as the channel 
leading to the eoirauce of the port may require. 

II. It may be held as a general maxim, that the fewer lights that esa 
be employed in the illumioaUoo of a coast Ihe belter, out only on the score 
of ecunomy, but also of real efficiency. Every light oeedlesaly erected 
may, io crriain circumstances, becouie a source of cuvifusioo to ite 
mariner, and, in (he event of another light being required in Ihe neigh- 
bourhood, it becomes a drJucrieN from the means of distinguiahing it from 
the lights which existed previous to its estabiisbmeut. By tbe needless 
erecliuD of a new lighthouse, therefure, wc not onlyexiiend publ^ treasure, 
but waste tbe tueausuf distinction among the neighbouring lights. 

12. Uislinciiuns of lights, founded upon the rutnuie rslimaiioa of inter- 
vals of tiiue between flashes, and rspecially on tbe lueasureroeut of tLa 
duration of light and dark periods, are less Miiisfactory to the great ms- 
jurily of coasting sramvo, and are more liable to drraogenieat by atmo- 
spheric changes, than thuse disiioclioUB which are founded oo what may 
more pro|>«riy be called the cAdnicferts/ic appearance of the lights, lo 
which tbe limes for Uie recurrence of certain appenrances difier so wulrly 
frum each other as nut to require for their detectioo any very minute ob- 
•ervntiuo io a sturmy night. Thus, for example, flashing lights of five 
seconds interval, and revolving lights of half a minute, one minute, and 
two minutes, are much more characteristic than those which are dutin- 
guished frum each other by lutervals varying according to a slower senes 
of 5", 10", 20", 40", biC. 

11. Harbour aad local lights, which have a circumscribed range, shonld 
geoeraJly bo fixed instead of revolving; and insy often, for tbe same 
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rMBAo, b« Mfcly ditliOKoiibed co!onr«(l media. Id mtay caie« al«o, 
•bare tbe purpaae of guidioK Uu> a oarrow cbaoael i« to b« faioed, tbe 
leadioK lixnia wbicb are need, ahoald, at tbe aame time} be ao arranged aa 
to aeree for a dietiaction from any aeiKbbonring ligbti. 

M. Floating iigble, wbicb are very rxpeoiive and more or lea* nacer* 
Uia from tbeir liability to drift from their oMMriDg, ai well aa defective in 
power, ibuald never be employed to indicate a tu'oiag point in a oaviga* 
tioo in any aituatioo where tbe conjunction of iigbla on the ebore can be 
applied at any rvaeooable eapceee.'’ 

The buildin|v of the lantern in a work of great care, and in 
which our writer ban very cleverly made an improvement : — 

^ A cooeidcrable practical defect in all (be lightbouee Unteme which I 
have ever area, with Ibe exception of th»»e ircrntiy constructed for the 
Scotch lighthottsen, coatlsU in the vertical direction of the astragals, 
wbicb. of coarse, tend to intercept the whole or a great part of Ute light in 
tbe aaimalb which they tubleod. The consideration of Ibe improvenieut 
which I had effeclrd in giving a diai^nal direction to tbe JoioU of tbe 
fixed refractors, first led me to adopt a disgenal arraugemeot of tbe fra>nr> 
work wbicb carries the cupola of xooes, and afierwards for tbe astragals 
of Ibe laolem. Not only is this dirrcfina of the astragals more advan* 
tagroos for eqaalisiog (be effect of the light ; but tbe greater stiffness and 
strength whkb Ibis arrangement gives to tbe frame-work of (he lantern 
make it safe to use more slender bars, and thus also absolutely tesi light is 
istercepted. The panes of glaas at (be same liaie become triangular, and 
are Dccessarily stronger than rectangular panes of equal aurface. This 
form of laolem is extremely light and elegant. To avoid the aece*sity of 
paiating, wbicb, in sitoatione so exposed as those which lighthouses gene- 
rally oecopy, is attended with many iDconveaieoces and no small risk, the 
framework of the lantern is now formed of guo«meial and the dome is of 
copper ; so (hat a first-ortler lantern of 19 feet diameter and Id feet height 
of glass coals, when glued, abool £1200, In ortler to give tbe light* 
keepers free access to cleanse and wash tbe upper panes of the lantern (ao 
ppcratioQ which in snowy weather must sometimes be frequently repeated 
during tbe night), a narrow gangway, on which they may safely lUnd, is 
placed on the level of tbe lop of the lower panes, and at tbe top of the 
second panes, rings are provid^ of which the iigbtkeepers may lay hold 
for security in stormy weather. A light trapdadder is also attached to 
the outside of the lantern, by means of which there is an easy access to tbe 
ventilator on the dome. 

Great care ia bestowed on the glaiiog of (be lantern, in order that it may 
be qoUe impervious to water, even during the heaviest gales. When iron 
is esed for the frames, they are carefully and frequently painted ; but gun* 
metal, aajnat noticed, is now genernlly osed in tbe Scotch lighthouses. 
There is great risk of the glass plates (wing broken by the shaking of the 
laatera during high winds; and as much as possible to prevrat this, 
variooB precaotioos are adopted. Tbe arris of each plate is always care* 
fally rounded by grinding ; nod grooves ahonl half ao inch wide, capable 
of holding a go^ lliickneas of potty, are provided in the astragals for re. 
eeiviag the glase, which is a quarter of an inch thick. Small piecea of lead 
or wo^ are inserted between the frames and the plates of glase against 
wbicb they may press, and by which they are completely separated from 
the more unyielding material of which the Uotern fraoies are composed. 
Penee glased in frames padded with cushions, and capable of being tern* 
pomrily fixed in a few minutes, io the room of a brokeu plate, are kept 
ready for use ia the store-room. Those framed plates are called s/eern- 
puses, and have been found very usefni on aevcrml occasions, when the 
glass has been shattered by large sea-birds coming against it in a stormy 
night, or by amall atones vtolently driven against tbe lantern by the force 
of the wind, 

Tbe ventilation of the lanterns forme n moct important element in the 
preservation of a good and efficient light. An ill*vrniilalrd lantern has its 
sidea coDiinoally covered with water of ooudensation, which is prodoced 
by the coDlaet of tbe asceodiDg current of heated air ; sod the glase (has 
obftmets the passage of the rays, and dirainishee the power of the light.*" 

We must now shut up Mr. Stevenson's book, though we could 
veiy well take more from it, for it ia full of new and useful 
matter. We cannot, however, do so without tmr thanks to 

the Board of Northern Lights for publishing thia book, as they 
before did the elder Stevenson's book on tbe Bell -rock lignthuuse. 
In our last number we called itronglyon theengineers to write books 
on their works ; but, perhaps, we should have done better if we 
had called on the railway and other undertakings to find the 
money for it, aa the Board of Northern Lights have done. There 
is something wrong now, and we cannot help thinking that the en- 
gineers are those most to blame. If Mr. Robert Stepnenson would 
take under his care a book on tbe London and Birmingham Rail- 
way, we do believe that the shareholders would not grudge the 
money, as each of them could have a book. They have nut grudged 
money for Wolverton, and we do not think they would for this, if 
it were fairly put before them by their engineer. The sharo* 
holders woula never miss the money, while they would do a great 
deal of good. If the engineers do not stir, we hope the anare- 
holdera will ; and that we shall have books on our great railway 
works, which may keep up their name and the honour of England. 



Afa/ftfTMfirt/or Pmctiriil 3fcn, being a eommon^jttaee honk of Purt 
and Mired Mathtmaficiy deaigned chief g for the u»eo/ Civil Enginetrt^ 
ArrhUectey arid Surveyore ; by OlixtiU’s GaeooaT, LL.D., K.R.A.8. 
Thin! E4iiti4in, Revised and Enlarged. By Hbnbt Law, civil engi- 
neer. London: Weale, 1848. 8vo. pp. JIO. 

This is a new edition of a very well known book. An editor who 
undertakes the revision of the scientific labours of another writer 
undertakes an onerous and difficult task. If be alter and inter- 
polate freely, he may be chargeil with disrespect towards his 
author: if, on the other hand, he adhere too faithfully to the text, 
he becomes responsible for the original errors, as well aa fur all 
which he himself may happen to commit. 

I>r. Olinthus (Iregory, of the Wcxilwich MiliUry Academy, 
published the first edition of his “ Mechanics for Practical Men," 
in 1895; and eight years after, a subsequent edition, in which he 
styii, *• I have corrected a few errors which had escaped my notice 
in the former impression." The work commences with an elementary 
treatise on arithmetic and algebra, and the remainder is devoted 
to gcfjmetry' ami the mechanical sciences. This part of the work 
ia, in his own phraseolog\-, “ synoptical." *‘Tlio definitions and 
principles are exhibited in an orderly series, but investigations 
and demonstrations are only sparingly Introduced." So much the 
greater, then, the importance of accuracy. Where results only are 
given, the reader must trust entirely to the authority of the writer : 
the process of investigation being omitted, there are no possible 
means of ascertaining the acciracy of the conclusions. They must 
be taken on trust. Like bank-nntea, they may or may not repre- 
sent sterling value ; hut in tbe absence of direct information, tneir 
circulation depends entirely on tbe credit of the issuer. 

Engineers at the present dajr are pretty well agreed, that the 
accuracy of formul* is something mure than a matter of mere 
speculative interest — that, on the contrar)’, it has a real and 
tangible impKirtance, quite apart from theoretical considerations. 
It was at one time thought that mathematical investigations of 
questions of engineering were matters of mere curioi«ity — learned 
pastimes. Now it is found, that if a bridge he constructed accord- 
ing to insufficient furmuls, it not onlv ought theoretically to fall 
down, but practically will do so. And if the duty of a steam-engine 
for a given quantity of fuel be inaccurately computed, not only aie 
the laws of science infringed — but the pocket of the owner of the 
engine suffers also. In this way, scientific accuracy comes to have 
a practical importance, a real money value : and those who prided 
tliemselves that they were ^ practical men," and thanked heaven 
that they never troubled themselves about scientific theories. 
— which were all very well for coUege-studenta, and people who 
have nothing else to do,— discern faintly that their self-congratu- 
lation is premature. 

These considerations render us very anxious that the theoretical 
science should not suffer discredit, nor practical engineering injury 
by misplaced confidence: and with this object in view, we proceed 
to the more particular examination of the work under teview,— 
premising that, as far as we have compaied it with the preceding 
edition, most of tbe errors appear to be Dr. Gregory's originally, 
and Mr. Law’s by imputation only; and it is nothing but fair to 
suppose that tbe latter was actuated by a feeling of deference 
towards his author. 

We pass over the treatises on arithmetic and algebra without 
examination ; being altogether elementary, they may be presumed 
to be correct. Our criticism conunenceu with the definitions of 
Curves. 

** A cyetoid or trochoid U an elefsnt nechsnicsl curve, first noticed by 
Deictrtci, snd so sccooat of wbicli was published by Mersenos to 1615. 
U is in fact tbe curve described by a nail in the rim of a carriage-wbeel wbila 
it makes one revolution on a flak borixoatal plane.** 

Cycloids *^or" trochoids are used as synonymous words! They 
are names of curves essentially different : for the former, tbe 
tracing point is on the circumference of the generating circle— for 
the latter, the tracing point is within or beyond that circumference. 

“ If the ^erstina circle, inatead of rolling along a strsigbt Use, is made 
to roll upon the circunfereoce of saothsr circle, curve descrlb^ by any 
puiot in its circumference is called sn cpicycMdP 

It is not called an epicycloid except when the ^Derating circle 
is equal to the fixed circle, and rolls on the extermr of it. In the 
other caa^ tbe curve generated is either a Hypotrochoid, 
Epitrochoid, or Hypocycloid. In the figure illustrating the defini- 
tion of an epicycloid, this mistake is aggravated, by representing 
tbe rolling curve as much larger than the fixed curve. 

It Is of the very essence of mathematical definitions that they 
should be precise and comprehensive ; and in no part of mathe- 
matics ii this exactueas of definitiou more ueceseary than in me- 
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chanic*. What will our mathematical readen *»y of euch a defini- 
tion ae the following? 

** \tl]en the force* that act opoa a bodj, deitroj or aaDihiiite each other*! 
operatioa, *o that the bodj remataa quieacent, tbej are laid to be le •ptili- 
brimm. aod are then called pr«*ttunJ‘ 

Thia ia clam^ and incomplete, to saf the leaat. It ia^aaaumed, 
that when two force* “annihilate each other’a iiperationa,” the body 
U at rest, — the case of uniform motion ia overlooked. Deaidea, the 
word pTUturt ia restricted to statical forcea, whereaa it ia properly 
applied to dynamical forces also. 

Vii vivo, or liting force, a term used by Leibnitz to denote the force or 
power of a body in motion ; or the force which would be required to bring it 
to re%t." 

Leibnitz never did anything half so absurd an is here said of him. 
Vig viro ia not a force {or power,— for Ur. Gregory previously 
states that the words force and power arc aynonym<ma). Tie riwi 
is a mere technical phrase— signifying, simply, mass multiplied by 
the square of velocity — which 11^. (Jregory and his editor are 
determined to distort into something very complicated and ahstniae. 
So far from m erwi heing a force, it is not even mtaturfd by force 
alone— another element being the distance through which the 
force acts. When a body is acted upon by only one uniforoi force, 
the rw riwi generate<l is equal to the force multiplied by 

Uie distance described in the direction of the force. 

In the aecorid proUeiii of the chapter on btatica, the calculation 
respecting the strain on tie-beams and struts is totally erroneous. 
It is not wortli while to state the problem here, as we could not 
make it intelligible without the diagrams. To the reader who has 
the work before him, it will be sufficient to slate that the error 
arises from considering the forces at one end of the strut and tie- 
beam, and neglecting the forces at the cither end of each. The 
conclusion is manifestly errone<ms, for when the tie-heam became 
indefinitely long, it would be verlicul, and the tension equal to the 
weiglit suspended ; the strain on the strut at the same time b&- 
coming zero. 

•• If the particles or bodies of sny system be moving rniiformly end recli- 
lineslly, with any velociiiei stid dirretino, (hs centre of graviiy U ritber st 
rest, or moves uniformly io s right line.” 

This is not true. Does the author mean to assert, that if two 
iMvdies be moving with different velocities in straight lines perpen- 
dicular to each other, the common centre of gravity move* in a 
straight line ? 

In discussing the pressure of earth against walls, the line 0 / 
rupture and the mtumt olopc arc said to be synonymous — they ate 
entirely different things ; the line of rupture Wing that which 
defines what is technically termed the wedge of maximum pressure. 
In the next paragraph is discussed the pressure exerted against 
Uie wall by the prism restifig on the natural slope ; whereas, by the 
very definition of natural slope, that prism exerts no such pressure, 
the friction being of the exact amount necessary to sustain the 
weight. 

section on the stability of the arch discusses the conditions 
for a case of rupture which is mechanically and geometrically im- 
possible — that where tliere are only two joints of rupture, equi- 
distant from the crown, the loading symmetrical, and the piers 
incapable of sliding. In the last of the formulie in this section, 
the right-hand side of the equation has double it proper value. 

The preliminary part of the chapter on Dynamics has been re- 
written. — not however, os we think, with great success. The confu- 
sion of ideas respecting Wivi is really marvellous, considering 
hov simple the real signification of the phrase is. hlr. Law says, 
first, “ ^WhanicaI effect isfneasured by the product of the mass or 
weight of the body into the space over which it has moved.** Then 
he defines the rtjr ’t’tt’U of a moving body as “the whole mechauical 
effect wbicl) it will produce in being brought to a state of rest.** 
This definition U by no means satisfactur)*. First, the mass oa 
weight arc spoken of as convertible terms. Next_^ coupling the 
two definitions, the r»# rica is said to “produce the mass or 
weight multiplied by the distance. This is a strand expression^ 
however, if w« leave out the word “ mass,” and lor “ distance** 
read “twice the distance," the idea intended to be conveyed is 
tolerably correct, where the motion is vertical and the only force 
is that of uniform gravity. For bodies acted on by variable force, 
aod for curvilinear motion, the definition is totally inapplicable. 

In place of an enunciation of the three laws of motion, we have 
the following experimeuie as the foundation of dynamics. 

*• From carefully conducted and ofteD*repeated eiperimenii, ibe foUowinv 
reauUs with regard to bodies in motion hsve been obtained 

** I. U a body of a certain weight, and moving with a given velocity, meet 
another body of double that weight, aod moving with half the velocity, the 



two bodies will deilroy each other’s motioa, tad both will be brooght to a 
otttle t(f root. .... 

*> II. A body of a eeruin weight sad moving with a gives esioeity, being 
subject to a uniformly reUrding force (i. 0 . ■ uniform force neiing constanUy 
in a contrary direction to the body’s moUoo). wiU move over n evrtnla space 
in being brought to rest, and will occupy s certain tioic ia doing so : then 
another body of the lame weight, but moving with hAff the velocity of the 
former, being subject to the same uniformly reUrding force, will move over 
one guartor of the space moved over by the former, in beiug brought to n 
state of rest, and will occupy in doing so holf the tims. And another body 
of the seme weight, but moving with ono^third of the velocity of the first, 
will move over ono mntk of the space, and occupy om third the time of the 
first, in being brought to a sUte of rest.” 

The Hccctnd experiment would be analogous to that of trying 
whether all points in the circumference of a circle posses* the 
property of equidistance from the centre I It i* a matter of defizii- 
tion that thev should do so. In the same way, the mere definitioo 
of uniformly 'retarding force leads to the inference here indicated 
as the result of numberless experiments. The conclurion depends 
on mere geometry, not on any law t»f mechanics. If a horse set off 
at a ctiuslanlly diminishing speed — 50 feet the first second, 49 feet 
the next, 18 feel the next, anil so on — it requires no knowledge of 
mechanics, but a simple arithmetical computation, to ascertain bow 
far he ha* gone, and the time which has elapsed, when his velocity 
is reduced to 20 feet asecond. In the same way,if a bodv be acU*d 
upon b\' a uniformly retarding force— that is, one which diminish^ 
the velocity at an assigned uniform rate— the law of motion is 
assigned 4 priori, and it requires no experiment to determine the 
distances corresponding to subsequent rate* of velocity. The rule 
that the distance traversed before the body comes to rest is pro- 
portional to the square of the velocity destroyed, dependson purely 
geometrical computation. 

In the section on Motion on Inclined Planes, we find the follow- 

j pg 

•* £ach particle of natter in a rolling body rveiits motion io proportion to 
ibe squire of its distance frum the s&is of coatiou.” 

There is no such resistance, either in proportion to the square of 
the distance from the axi* of motion, nor iti any other pro^rtion. 
It is incorrect to say that matter resists motion ; it neither re»i*ts 
nor assists it. hut is perfectly impassive and inert. Thr/oreeo/ 
inertia, as M. Poisson obBervett, ia an incorrect phrase, arisii^ from 
inaccurnte notions of the properties of matter — it, in fact, implies 
an idea that matter has some inherent property of altering iU own 
motion. 

In the section treating of Pendulums, it is asserted, that if a 
body suspended from a fixed point by a flexible string be mode to 
vibrate, it will always rise the same vertical distance as it has 
descended. This U of course true when the motion is not di»- 
turbed ; but it is added, that if the motion of the string be inter- 
cepted by a projecting peg, so as to shorten the radius of the arc in 
which the iKHly nioveit, the same properly hold*. That this is not 
eneraily true* is obvious, from the consideration that the peg may 
e so near the vibrating body, that the radius become* too sliort to 
allow the body to regain its original height. Moreover, the string 
receives a jerk ; and therefore, unless it be perfectly elastic, there 
is a loss of Hro. 

After a confused and inaccurate definition and table <>f value* 
of the radius of gyration for severiJ bodies, we have ibe follow mg 
lucid explanation of the principles of rotation 

If the matter in any gyraliog body were ■ciually to be pieced as if io 
the centre of gyration, it ought either to be disposed in the circotcferrncc of 
a circle whose radius is R, or at two poiota R, diainetrically opposiu, and 
each at a distance R from the centre.” 

All that can be made out of this that if Ihe body be in one 
place, it “ought to be" in another. The only inference from such 
a statement is a querulous determination on the part of the writer 
to be dissatisfied with the poeiliiui of the body under all circum- 
stances. The feeling is that of the wolf toward the lamb in the 
fable— a general disinclination that the body *hould have any 
pomtiim. Several preceding fumtenccs gave rise to the suspici*»u 
that the author did nut clearly underfituiid the subject on which he 
was writing — the sentence just qu(»ted converts suspicion into cer- 
tainty. 

'I'he following are the defioitioos at the commencement of a 
chapter on Central Forces 

■* (1.) Cntriptlal ferto is a fores which leodi coDstsnUy to solicit or to 
impet t body towards a ccrlsio fixed point or ccDtre. (2.) Centrifugal /ore* 
is that by which it would recede from such a centre, were it not preveuted 
by the centripetal force. {5.) These two forces are, joiutly, called rm/rs/ 
yercvi.” 

Centrifugal force ia not, as here stated, directeil towards a fixed 
centre. It is normal to the path of motion; and, therefore, there U 
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onlf one particular caae^thiit of circular motion — in trhich tho 
above delinition Ih MtiKtied. In elliptical and other kinds of motion 
H is violated at every instant. I'his cunsideratiuii is of itself 
sufficient to show that the third dehnition i» also incorrect. Cen- 
tra] forces are always taken by mathematicians to be forces directed 
from or towards a Jirrd centre— which centrifu^l force is not. 

The laws of motion about centres of attmtion are applied to 
cases to which they have do relation. The fuUowln{C problem is an 
instance 

** If s fl<r. 2 tom Wright and 16 feel ditmeier, li lofficicnt to regoUte tn 
engine whrn it rcvotTci In 4 irconds; wliat rmitl be the weight of another 
tty of 12 fret iliamrter retoUing ia 2 ireonds. so that it mag have the tame 
power opoo the engine Y' 

It teems scarcely crediblo th:it the solution of this problem is 
derived from the law of motion of a free tHHly in a circle about a 
central force — that ^the forces are as the distances or radii of the 
circle!* directly, and the forces inversely." Could it be believed, 
that a student who had read mathemittica for six mouths, would 
a{>ply a law, which is wholly independent of the mass acted iitum, 
to a problem in which the muss is the most essential particular? 
Hy such lope, the fullovrinff rclatiou between the weights of tho 
t wo fly wheels is establuihcu 

D IP J 

“f r - ; 

where M", ir, are the weights; D, the diameters of the wheels; 
and T, /, the times occunied in revolution. Now, to show the ab- 
surdity of all this, we nuve only to etpre«« the times in terms of 
the linear velocities, V, and r, and the above equation becomes 
W _ tcc= 

D “ d ’ 

which leads to the conclusion, that for two fly wheels of equal 
weight, that having the greatest velocity must also have the greatest 
diameter ! — a conclusion to which our practical readers would pro- 
bably demur. 

It would take up too much space to explain all that appears 
objectionable in the work l>efore us. Mr. Law certainly has the 
credit of rendering the new editi<»n somewhat better than the pre- 
ceding, by introducing l)e Pambour's investigations of the power of 
the steani-engine, and by several improvements <»f arrangement. 

In the paj>er on the Strength of Materials, which is almost en- 
tirely re- written, Mr. Law gives M»me valuable views of the subject, 
which cause us to regret that he has not exercised keener criticism 
in other parts of the work. In estimating the tranverse strength 
of materials, an ingenious theor}' is proposed, for representing the 
total forces of extension and compression in any section of a girder 
by solids, of which linea proportional to those forces are the huri- 
sontal ordinates. Unfortunately, ho overlooks the fact that the 
total forces of longitudinal rompresaion and tension are equal and 
opposite. He aof^umes also that their momenta are equal — which 
is incorrect. This error vitiates equation (1), page 373, and all 
that depends on it. 

Our review nuwt close here, not from want of subjects for further 
eominent, but because of the space which they would occupy. H'e 
have done little more than point out, in the briefest putwinie man- 
ner, A few errors here an<l there; and have avoided general observa- 
tions, lest our criticism should appear unduly severe. 



The liigh-Prenturt Stenm-Enmne ; an cjpori/Hm of it* Cofnparatirt 
Afcn'fa, e*tag totcard* an Imyroroti Sgatfmtf C'<wnt/rur/ion. By 

I>r. Kb.vst Ai.ban, practical machine maker, Plau, Meckleiiberg. 
Translated from the German, with notes, by M'lLLiaJi Polx, C.K. 
London : Weale, ISth. Hvo. pp. l<SO. 

Thi.s is the conrlucion of a work of which the first portion was 
reviewed auie, voL X., p. 15. It will be remembereu, that the 
distinguishing feature of Dr. Alban's subject is an earnest advo- 
cacy of the merit** of the high-pressure steam-engine, which, he 
contends, is fur ull purposes and under all circumstances, superior 
to tho low-pressure engine. He proposes to increase the steszn- 
pressure greatly beyond the limits now usually assigned to it ; and 
as his obwrvatiuns are the result of long practical experience in 
the manufacture of engines, and in superintending their working, 
they are at least deserving of consideration. His arguments are 
those of a careful and judicious observer, and the details of his 
experienre prove that he has pursued bis profession with no ordi- 
nary amount of energ>* and ability. 

In the present portion of the treatise, our author describes the 
form of the boiler and furnace adopted by himself, and which he 
reoonunends as models fur genera] adoption. M'^e roust demur, how- 



ever, to the notion of a model engine^ and to any one routine of con- 
struction prescribed for univeraal practice. The steam-engine 
would lose much of its value if the arrangement of its parts were 
immutable. The diversity of forms which may be given to it, 
and the facility of adapting them to local exigences, render the 
steam-engine the most convenient, as it is the most economical, 
of motive agents. c d 

The principle which characterises Dr. Alban’s o o o 
boiler, la the circulation of hot water through o o o o 

the tubes, and the return to the boiler of the o o o 

water which has been carried upwards ill a liquid o o o o 

form with the current of steam. The dots in the o o o 

diagram will sufficiently explain the relative o o o o 

|mftition of the tubes, c, J, are two capacious vessels above them. 
The ends of all of them communicate with c, the separator," 
into which, therefore, the steam generated, und the water mechani- 
cally mixed with it, are carried. At that end of this vrs*‘el 
where steam and water are admitted, violent ebullition goes on; 
but as the capacity of the boiler is large, the water and steam be- 
come more and more separated aa they progress to the further end. 
whence they pass quietly by their respective pipes to the receiver 
J, in which an undiaturoed water-level is maintained. From */, 
the steam passes uif to the engine, and the water is returned to 
renew its labyrinthine course through the tubes of the boiler. 

Our author assures us that he has determined the efficiency and 
economy of this invention, by actual and careful experience. 'J'he 
advantage which he claims is, chiefly, that of Kaving a tube 
imrface, subject to the direct action of the furnace, and yet not 
liable to exceiMive ebullition or boiling dry. The tubes are of 
small diameter; consequently, their heating surface bears a higher 
proportion to the volume of water in them, than would be the 
case with tubes of a larger diameter. This circumstance, Dr. 
Alban insists upon as most important for the economical generation 
of steam. At tho same time, the tubes lie so far below the water 
level, that a want of water in them is scarcely likely to (*cctir : 
and if it did, it would take place first in the higher tubes, which 
are the least exposed to heat. 

It will strike some of our practical readers that this mode of 
construction, and the smallness of the tubes, must render them 
exceedingly liable to be impaired by the accunmlntion of deposit. 
^V'e are told, however, that this is by no means so formidable n 
difficulty as it may at first sight appear, as the stony concretion 
is confined tn the upper tiers ot tubes, and the arrangement 
affords easy access to them. It is however allowed, that tiibi'^s of 
so small sixe as those here described would not be applicable t<i 
marine boilers, in which a great deposit from salt water takes 
place. 

After a minnte description of the boiler, the writer proceeds to 
an examination of improvements of the furnace. He does not 
deem of much importance the ** i>muke nuisance," as it is em- 
phatically termed in England, and decries the legal restrictions to 
which engine owners are subjected in Germany, to prevent them 
from forcing the bituminous vapour and soot of their furnaces 
down their neighbours’ throats. “'Fhe English," says he, “con- 
tinue to live well among their smoke, and find themselves well off 
on it; they neither turn up their noses m»r get asthma, but they 
live, and live long." M'e, however, who live m England, are not 
easily to be m>rsuaded that the vitiation of the air by smoke is a 
slight evil. The pollution of the air in London and tne manufac- 
turing districts, inflicts mischief of which the magnitude can only 
be appreciated by actual observation. The cities of the continent, 
bv the limits of their size, and the comparative insignificance of 
tfie manufactures carried on in them, are so little subjected to the 
injury in question, that it is not surprising that a foreign writer 
should apeak slightingly of it. But the thousands who annually 
fall victims to the chimney-polluted atmosphere of this metropolis, 
give mournful proof that it is no false sentimentality — no populiir 
prejudice, that have at length rendered the sanitary regiiUtion 
of manufactures an irresistible obligation on the legislature. Dr. 
Alban considers all the self-acting contrivances for consumption 
of smoke useless ; and deems it vain to expect that any future 
inventions for the purpose will succeed. It is sincerely to be 
hoped, however, that an object of such paramount importance will 
not be given up in despair. There can be no question that much 
improvement naa already been effected, and that the combustion 
of fuel is conducted in a more complete and perfect manner now 
than it was a few years ago. When the necessity of further exer- 
tions becomes apparent, that parent of inrention will stimulate 
our mecbaniciana to greater efforts and to the discovery of 
methods which, we are convinc^ have not yet been attained, 
because the inquiry has been partially or feebly conducted. 

2S* 
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The subject next cnncidered i« the enf^ina it«elf, in which 
Mvenil improrefnents ere proposed. Accorditij^ to our author's 
principle of oonfinini^ himself to one exclusive model for ererr 
part of the stearn'enfone, he here selects the osciUslinifcylinder 
fur univerMl adoption. The history of these cylinders as fpven 
by the translator is curious, and affords interesting testimony that 
a discovery, after beinf? abandoned by the orig^inal inventor as 
u^elesB, may be taken up by others with completesucceu. In 180^ 
TarvETUicx took out a patent for an engine, in which c^'linder, 
boiler, and furnace aii tteung fopefAer / and adds, that if it be 
deiurable, aJi thf other parte may be Jixrd ejreept the ryfo»rfcr, vA»cA 
may be euependeti on trunnione or pivote perforated for <Ac admieeian 
S/Mm. Other patenta were also taken out for moveable cylinders ; 
hut the first oscillatinff-engines actually made, were those of Mr. 
AaaoN Maxby, and his son, the present able secretary of the 
Iniititutioa of Civil Engineers. I’he important a<lditiun of the 
slide-valve was patented by Josr.pn Maouslay, in lhS7 ; who, by 
combining the D valve with eccentric gearing, made an importaut 
stro in perfecting these engines. 

Dr. Alban proceeds to discuss the several objections usually 
urged agaiost the the uscillating-cylinder, and to explain its ad- 
vantages. To the obiection, that injurious lateral strains are pro- 
duced every time the motion is reversed and the momentum 
arrested, he replies, that in steam-engines of ordinary constniction, 
the parts subjected to reciprocating motion (the beam or side- 
leversl are usually heavier tnan the cylinder, and vibrate through 
» much greater arc. Though this be true, we must remark that 
the arrangement of the oscillatiiig-engine renders it uierluiiiically, 
or rather geometrically, impossible that its motion can be so even 
and regular as that of the beam-engine. By the arrangement of 
the ordinary crank, the motion of the beam is slowest at the two 
limits of its motion: it comes gradually to rest at the extremity 
of tbe arc of vibration, so that every thing like concussion is 
avoided : and that this advantage is attainable in the most perfect 
degree, is proved by the fact that in projierly constructed 
engines, the most ponderous beams move without producing a jar 
or concussion. In the oscillating-enginc, however, there is a pecu- 
liarity in the arrangement which precludes uniformity of motion. 
The arc through which the crana revolves while the cylinder 
oscillates in one direction, is less than a aemicircle— and greater 
than a semicircle while the cylinder os(‘il)ates in the contrary 
direction. Hence, if the motion of the crank be uniform, the 
cylinder oscillates from right to left, and from left to right, in 
une<}ual times. If, on the contrary, the oscillations of tbe cylinder 
he regular, the crank moves faster when it is near the cylinder 
than when at its greatest distance from it. In practice, these two 
variations are compounded— or, if the phrase be allowable, the 
irregularity of motion is tharti between the crank and tbe cylinder. 
Of course, the motion of the piston and other parts is affurted by it. 
Tbe actual amount of it depends on the relation between the length 
of the crank and connecting-rod, and the distance of the trunnions 
of the cvlinder from the centre of the crank ; and, oceterie paribus, 
the uniformity is increased hy increasine the distance of the swing 
centre from the crank-shaft : but permet regularity is unattain- 
able. 

To the objection, that the cylinders are unequally worn by the 
piston pressing first on one side and then on the other, the author 
repli^ that this objection can only apply with much force where 
the piriona are large and heavy, aoJ that the hemp packing (which 
ho uways prefers to metallic packing) almost entirely remediee 
the eviL 

The disadvantage arising from the friction of the trunnions on 
wrfaich the cylinders swing, and which are usually perforated for 
the admission and eduction of the steam, is remedi^ by the author 
by suspending the cylinders — net on the gudgeons through which 
the steam uaasee— but on a separate frame, having no cummunica- 
tion with them. ARer enlarging on the great increase of friction 
resulting from the heat of the metal, be shows that by keeping the 
actual bearings on which the weight of the cylinder is supported, 
separate from the steam passages, tbe heat ot the rubbing parts is 
comparatively triffiag, and that a great amount of friction is conse- 
quently avoided. 

The fourth objection considered is, that “ when the distance of 
the trunnion-axis from the crank-sh^t is too small, the vibntioiu 
are unequal, as is alw the force transmitted to tbe engine." To 
this remark the translator briedy replieii, in a note, that **the 
objection has no weight at alL" M'ith p-eat deference to Mr. 
Polo’s authurrty, there is considerable weight in the objection. He , 
has not appended to his dictum any reasons in defence of it, and | 
there is therefore hardly any other way of meeting him than by I 
o^nter-assertioo. Does he mean to assert that the vibrutluns are j 



performed In equal timet? If so, it is quite clear, from tbe geome- 
try of the case, that the crank moves at variable rates ; and this is 
sufficient proof that tbe force is not uniformly transmitted to tbe 
working parts. If, on the other hand, the motion of the crank and 
thetransmisaionof force be uniform, the oscillations of the cylinder 
take place in unequal times. There is no escaping from one or 
other of the horns of the dilemma. We do not insist on the disad- 
vantage as necessarily serious ; but that it exists, and is unavoidable, 
is obvious from mere inspection of a diagram showing tbe relative 
positions of the cylinder and crank. 

I'he advantages of the oscillating-cylinder on which our author 
earnestly enlarges, are — 1st, Its simplicity, arising from the omission 
of the beam, parallel motion, and other parts; Snd, the facility ot 
construction, the fitting being in a great measure effected by the 
lathe ; 3rd, compactueiM, and consequently suitability for steam- 
vessels ; 4th, comparative lightness ; 5th, the consequent porta- 
bility; 6tb, diminution of prime c<jst ; 7th, the simplicity of wc»rk- 
ing management ; Hth, the diminution of friction ; 9th, the saving 
of grease for lubrication; loth, the little repair required ; 11th, 
the facility of discovering and rectifying any error of adiustment ; 
l^h, the omission of guides for the puton-rods; and lastly, the 
direct and advantageous tranamiMlon of force. 

There is one remark to be made on this enumeration of tbe 
advantages of the oscillating-engine, which, though simple, deducts 
greatly from its claims to pre-eminence.— The greater part of tbe 
merits claimed for it do nut belong to it exclusively, but are com- 
mon to all kinds of direct-action engines. 

Among the prominent features of Dr. Alban’s views, is the pre- 
ference which ne tells us that long exjierience has induced him to 
assign to hemp packing for the piston. Contrary to tbe opinion of 
many practical men, who believe the metallic packing absolutely 
indispensable for high-pressure engines, he considers that method 
fraught with inconvenience. It may however be ob»en*ed, that 
many of the disadvantages (those arising from imperfect workman- 
ship; are more likely to arise in Germany than in England, where 
we may justly pride ourselves on the marvellous perfection which 
has been obtained in the manufacture of the details of tlie stcwin- 
eugine. 

Other objections to metallic packing are not to be thus dispoMd 
of. The cylinder and the piston are frequently of different metals, 
and therefore liable to dinerent rates of expansion ; consequently, 
the adjustment of the packing, though perfectly accurate when 
the metals are cold, becomes untrue after they are heated. Dr. 
Alban denies that the packing grinds itself steam-tight by working; 
on the contrar)’, he beuevesthat if any imperfection exist originally, 
it is aggravate by use. We are however inclined to believe that 
he speaks on this {»oint from limited experience, for while the ela»- 
ticity remains unimpaired, it presses against the cylinder any 
irregular pri»tuberances which may exist, and the adjacent parts 
are protected from attrition till these be worn down to an even 
surface. Of course, if the elasticitv of the packing be unequally 
distributed, those parts most forcibly pressed against the cyUoder 
will wear thin and be destroyed before tbe portions of the packing 
su^ected to IcMpresaure. 

The liability of the packing to lose its expansive power, either by 
the component parts cohering and losing their mobility, or by the 
heat destroying the elasticity of the spring is strongly insisted 
upon, it is also asserted that the complexity and number of (he 
parts render them liable to get out of repair, and that they can 
never fit so closely as to be perfectly steam-tight. Hemp pacing 
is preferred on account of its simplicity ; and the author states, at 
the result of his experience, that a packing of rope, of loose imspun 
hbrea, thoroughly lubricated, works well and remains steam tight 
under high pressures. M'e will not absolutely assert that there 
are not any circumstances under which this kind of packing may 
he used with advantage, but many of Dr. Alban's prejudices must 
have arisen from observing the working of metallic packing of 
inferior construction ; and probably, if he were acquainted w itk the 
great improvements which have been effected in England in this 
part of the steam-engine, be might be induced to modify hit 
opinions. 

There are many other topics of the treatise before us deserving 
attention, but we must content ourselves with remarking, geuerally, 
that the very original views taken hy the author are nut tiu>»e of an 
ingenious schemer merely, but of one who combines originality of 
invention with practical knowledge, and enhances both by the 
power of logical induction exhibit^ in the methmlic arrangement 
of his arguments, and the distinct statement of the results of bi* 
experience. 
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TV AMt4tan4 Enffin^er'i Railttap Guide. By W. Dati« IIaskoix, 
C.K. Part II. London: Jon;r Williams and Co., 1848. 

Many exceUent works on subjects connected with the profession 
of the civil engineer have at various times been published. Hut 
while the wants of the more advanced portion of the prufessiuii 
have been comparatively well mipplled^ the junior members have 
been left^ at their entrance on the practical duties of their callinir, 
almost without any ^ide to assist them. The need of a book, 
treating in a practiau manner of the minor, though most im|K»r- 
tant, operations which form the principal duties of the assistBut 
engineer, has long been felt ; and we are glad to hnd that this 
requirement has been satisfied by Mr. Ilaskoll, in the work before 
us. 

In the first part, published in 1846, the subjects of setting>out 
the centre line, taking the permanent section, boring, and tho 
other operations preliminary to breaking ground, were discussed ; 
in tho second part, the author has devoted bis attention to the 
oettiDg*out of works, the subject of earthwork, the formation of 
the permanent way, and the many operations necesaary while the 
railway is in progress of construction. These various topics uro 
treated in a clear and practical manner : every variety of work, 
whether ou the skew or square, on a straight line or curve, is con- 
sidered ; and the methods of setting-out, and the precautions neces- 
sary during the construction are shown. The author is no advo- 
cate for the ** rough-and-ready" system, but inculcates a careful 
attention to accuracy in every particular. W'ere this course more 
commonly adhered to, we should not so oAen hear of failure in 
worka« causingoRen loss of life, and always profuse expenditure of 
capital. The following passage will illustrate the author’s views on 
this subject 

“ Let me persuade the young practitioner, that the gratification 
be will feel at finding the string-courses of his bridges and viaducts 
at their true height and gradient, or the formation of a tunnel at the 
intended levels, will alone amply reward him for his trouble, inde- 
pendently of a reputati<m for accuracy, which he will not fail to 
obtain in the opinion of a judicious chief, as also in the estimation 
of directors. Let him beware of t!»e vaunts of ‘ rough-aml-ready' 
men ^rou^ work and rwdinett to blunder^, who di^iguise their in- 
capacity and ignorance, by pleadii^ the impossibility in practice 
to obtain truly correct lea*els ; for if there he any truth, rationally 
speaking, in tnis excuse, the greater should be the engineer's care 
to avoid errors, and nut to do hts work in a slovenly manner, 
whereby he may double and treble his *niutaJff/ and he will find 
that contractors, masons, bricklayers, dec., will be careful and at- 
tentire, exactly in proportion to the care and attention which ho 
himself beetows on the works. This observation applies exactly 
in the same sense, and to the same extent, in setting-out works. 
He will, moreover, have the satisfaction of knowing, that his mind 
on this subject will be at ease as the works proceed, and that no 
reproach can be made to him ; on the contrary, an error of this 
kind carried out can be considered little better than wilful neglect 
of duty." 

After giving an example of a section book, containing columns 
for tbe half-widths, distance, total rise, finished levels, excava- 
tion, and embankment, on one side,— with a sketch of the surface, 
and notes of the position and particulars of l»ridges, culverts, &c., 
en the other, — the author adda the foUowing hints 

^ The pocket section being prepared so far, wo should, as soon 
as tbe works of constraction are aetermined on, insert notes from 
the working drawings, or otherwise, of the angles of skew at 
which the line crosses roads, canals, ^c . ; the spans of arches on 
the square and skew, the rise of the arch, the depth of arch stone;!, 
of puddle, if any; also, if the works he on an luclitied plane, tbe 
rise or fall from centre to centre of piers ; memoranda also, of 
nearly similar nature, should be made of girder bridges, culverts, 
dr^ns, and other works occurring along the line. These remarks 
are more than necesnary; because, when on the works, tbe draw- 
iogSi, when required, are often mislaid, or partially defaced nr 
destroyed. It must he added, however reluctantly, that the tracings 
with which contractors and sub-contractors are supplied, are often 
vruogly figured ; and the site of construction, amidst the moving 
to-ODd-fro of masons, labourers, and * navvies,* is nut the place 
where such errors may be most readily detected and correrteu.’* 

Tbe second chapter is devoted to earthwork; and here the 
author shows a practical acquaintance with the niimerouH consi- 
derations that determine the course to be taken in the treatment 
of this most important feature of the works of a line of railway. 
We subjoin a few extracts on cutting and embankment : — 

The determination of slopes for earthwork is one of the 



most uncertain subjects the engineer has to contend with, if he 
be anxious to reduce as much as possible the quantity of excava- 
tion, and that of land to be purchased-^both formidable items of 
expense: but this reduction is attended with one great danger— 
namely, a ^ slip,' which will often, fur a considerable length, occa- 
sion a double and treble quantity of excavation, and the purchase 
of a corresponding uuantitv of laud. • « * Xhe slopes of 

cuttings in gravel will stand at almost any depth at li to 1, and at 
depths of 10 feet and 15 feet at 1 to 1 chalk is more uncertain ; 
in solid rocky masses, it will stand perpendicular; friable, it may 
require slopes of 1 to 1 ; — shale will stand at a 4 to 1, if the stratifi- 
cation be horizontal and dry, but when wet and aoajty, there will b«s 
grreat uncertaintv ; — clay, however, is by far the most uncertain and 
treacherous earth to be met with in excavating; we have known it 
for many mouths to stand perpendicular f<»r a depth of 40 feet, and 
suddenly slip off, determining a slope of 8 to 1 ; there is no doubt, 
that one of the most dangerous practices of e.xcavators is to allow 
a gullet of this depth and nature to stand for a great length of 
time without lightening the sides, nor should it under any circum- 
stances be allowed. A thin bed of clay will very often occasion 
the slip of material of a b**tter nature, • • • W'hen a slip 

has once fully declared itself^ there is little left but to submit to 
the circumstance, and to form the slope to the extent determined 
by the slip; except, indeed, in the caiie of huUdings, or gardens, 
A’c., when we must have recourse to retaining walls and long coun- 
ter^rts, with a good system of drainage, which will always be 
found indispensable ; so much so, that no good results can be ex- 
pected from the best built and thickest walls without it.** 

The best materials for the furmaliun of embankments are 
gravel and sand, both from the facilities they offer fur drainage, 
and their more rapid filial consolidutiun ; — shaly earths are 
unfavourable, but if hard and dry they form g(K>d embankment*, 
and settle well at slopes of 1 to 1 ; — vegetable earths, or what is 
termed soil, must be entirely rejected for the embankment, from 
their being so easily converted into soft mud ; landowners, how- 
ever, are always ready to carry these away, but care tho^d be 
taken to preserve a suificient quantity for soiling slopes, as when 
a good depth of soil has once produced a strong vegetation, it 
forms one of the best safeguards to slopes ;— clays mixed with a 
quantity of stones, are by no means a oad material, and if dry, 
will form a s<iund embankment, though rather long in consolidat- 
ing; — wet clay is as bad as peat, if not worse ; it should never be 
allowed to be used under any circumstance whatever; a few 
wagtins of wet clay, tipped in a deep embankment, will do more 
mischief by its slipping, and saturating all other materials laid on 
it, than one or even two thousand of good fluff will rectify, be- 
sides becoming for many years a continual source of settlement, 
and perhaps ot danger, on that portion of the line. Where the less 
favourable materials must be employed for forming embankments, 
it is as well to make an exception to the general rule, of funning 
at once an embankment to its full height and width, and to leave 
a few feet in height to be raised up with drier materials, conir- 
nietU/yai Aond/ isolated masses ot this description are often fouiul 
in excavations, otherwise of very inferior materials, which may be 
successfully employed fur this purpose." 

Two tables are given at the end of this chapter, which will prove 
of great assistance in estimating earthwork. The chapter on 
setting out of works goes very completely into the whole subject, 
and will render most valuable assistance to tbe roung beginner ; 
indeed, the information therein contained can be found in no other 
book than the one before us. After tables of experiments, by 
George Rennie, Esq., on the strength and other properties of 
various materials, now for the first time ]>ublished, are given the 
specification and drawings of a very elegant and scientifically, 
designed laminated arch, over the river Ouse, on the East Anglian 
Railway, designed by J. S. Valentine, Esq. ; and at the end of the 
book are placed many tables of a useful character. 



f'arU and Evidence /<icnf(/ytng fAc AufhorMhip of ike Leiter$ of 
Juniii*. By Jon.N Ubittu.n, F.S.A. 

Mr. Britton, who takes in a wide range of subjects in his anti- 
quarian kcri, has added a new book to the many on the rexu/a 
of the authorship of Junius." Ho favours Colonel Barre. 
This discusaion doe!! not come within our scoiie, — but it dues to 
record the labours of one who hat cuutrihutea so much to archi- 
tectural literature. 
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Iritk n'anU nnd Prnrliral limudira; on /ntr»/ijo<wn on Practical 
aad i’^ronamicat Groiiatlc^ ac la the Application of a Got'ornment S}ptcm 
a/Hniheapt in Ireland, lly lIinpiiBKV Bbowk, Esq^ M.I’. Lon- 
/ion: Uarnettq 1B4B. 

Manv of our renders will cure very little alwiit a ayrtem of mil- 
vayn for Ireland, Ihouirh ll»i« little work de«erve« attention for 
what it aaya on that subject; Imt it rtNiuirea notice aa being the only 
attempt yet made to apply slalintically to a inven case the doctrine 
that railways can he ma/lc by means of existing reiiourceft, and that 
they are of a reproductive character. An additional value i» given 
to it. that it contains the latest statistica on railway aubjecta, and 
manv novel applications of them. 

Among the cluef points discusse/l, are the number of persons 
temporarily employetl and permanently employed ; the saving and 
repn/diiction on agricultural resources ; the effect of extending the 
area of supply by extending the radius of communication ; the 
average contrtnuliim and mileage of each head of traffic ; the 
)>ecuniary or capital resimrccs t»f Ireland ; the correspondence be- 
tween traffic estimates and traffic returns; and the existing traffic 
'HI Irish lines of road. 

The following is a curious illustration of railway economica, and 
supplies evidence on a question which has been often mooted 

♦‘Mr. I'ortcr, iu the oew Hitloo of hi* work on the Prog rrsa of the 
Nation, p. 30. h«» given a table of the estioiale of traffic given to parlia* 
ineiit bf several railway*, uod by appending to them the actual traffic from 
the return* made in Isis, we kJimII be able to see bow far the eatimatea 
ha«e been borne out. 

1 be estimate* fur the railways constituting the Midland Uailway, are as 



follows 


P**««n|rra. 


Csltle. 


Sheep. 


M*rcli*nd]*e 
hr twmt. 
Tuai. 


C**Ib 
by W»Uf 
Too*. 


nimilnfhsm and Derby 


115,747 


7254 


27,105 


14,547 


... 


Nurih Mi'llsod 


149.812 


— 


— 


124.350 


— 


Midittud CuDiitirs 


955,424 


— 


— 


12 948 


285.000 


Tiiisl estimated 


650,985 


7254 


27,105 


131,855 


285,000 


Slidlsod Katiwav, 1545 


1,809,145 


30,01)0 


120,000 


371,154 


313,854 



The Midland Hnilway traffic included, likewise, 30,000 pigs, and CA.2O0 
tons of hme. The oiprchandise carried by water was estimated at 
S23.T3H tuns, and this, and a great quantity of coals, are still carried by 
water, so that tbe railway has as it were, created an amount of traffic. 

The estioialcB and returns for the Maocbeslcr and Leeds Uailway stand 
thus > 



Mercbsodlse 
by Land. 
Ton*. 



Total Goods by 
Land ami \t'aur. 
Tun*. 



Kstiroalet 207.588 106,480 358 058 

Ileturos 1,074,946 607352 

Thus the traffic un the railway is greater than all that previously moving 
by land and water, although tbe canal traffic Isas great as before. 

The estimates and returns of the York and North Midland Railway 



stand thus 



Mrrebsodl** Mvrcbsodlss Coal 

Psmnyera. by l.and. by W*ter. byW*tcr. Cstllc. 8hMp. 

Toat. Tool. Ton*. 

F.slimstes 185 G60 5547 05,100 06.000 63,000 1 10,600 

ItelMrus 4GI.765 351,023 — — 15,304 87,639 

The traffic in this cate resembles that of the ManebeaUr and Leeds in 
it* results. 

1'he fuiluwiog are the estimates and reluros of various other rail- 



ways;— 



Lnadoo and Uriglilon 
South Eastern (1847) 

Great North of Eugtand 
Great Western and Bristol 
aud Exeter (1847) 

I.,ancaster tod Trcslon 
Glasgow and Ayr 



i Estimates 
( Reluros 
i Estimates 
{ Returns 
( Estimatee 
I Returns 
4 Eilimatet 
( Returns 
( Estimates 
I Returns 
\ Entimalrs 
) Returns 



Passengers. 

226,444 

788.180 

317352 

1,477,892 

75,158 

196,722 

821, t45 
3,676.222 
106,957 
116.344 
597,470 
834.078 



Merchandise, 
by Land. 

Tone. 

43.765 

65,747 

63.070 

204,100 

32,136 

234,198 

150,710 

371,326 

20,099 

121,027 

168,370 



This will he found uaefol as a book of reference, on account of 
the facts and figures it contains, and the inode in which thev are 
applied, a* it is the only work which has yet embraced the subject 
of railway traffic in a practical and compreheuaive manner. 



REOISTSR or NEW PATENTS. 

REDUCTION OF COPPER ORES. 

CitAaLC* Low, of Rueeberry-place, Palston, Middlesex, gentle- 
man, f/ir ** ImprovemttUn in the manufacture of »inr, copper^ fin, aiuf 
other metaU ." — Granted November 4, 1847 ; Enrolled May 4, 1848 

The title of this patent is more comprehensive than the specifi- 
cation, a.s the patentee disclaims all parts of the title, excepting 
that relating to copper. Tbe object of the improvements is to 
quicken tbe manufacture of copper from its ores, and to diminish 
the loss of metal. In reducing the ores a compound is employed, 
consisting of oxide of manganese.plumbago.mtrateofpotasli, nitrate 
of soda, or lime, and carbon. The proportions of these materials the 
patentee states to be, oxide of manganese forty-two parts, plum- 
bago eight parts, nitrate of potash, nitrate of soda, or lime, two 
parts, and carbon fourteen p.-irts; the carbon to be used, the 
patentee prefers to he either anthracite coal or wood charcoal. Tbe 
mode of operation is as follows: the ore is roasted in the usual 
manner and then melted ; and when in this state, the con)|>osition 
of the four materials named is introduced into the furnace and 
well mixed with the melted ore. The cuinposiiion is introduced 
in the proportion of twenty-five pounds weight to one tun of vr« 
ouerat^ upon, and acts as a finx. Tbe slag rises more rapidly 
than ordinary to the surface of the melted mass, nnd is then to b« 
skimmed off. When the workman perceives the metal is in a suffi- 
ciently forward state of manufacture, a second quantity of tb« 
composition in equal proportions is added, and the mass is again 
stirred and skimmed. Additions of the composition are repeated 
if neceasary, until the copper is in a sufficient state to be removed 
and operated upon in the usual manner. Should it be considered 
desirable, tbe composition may be intniduceil at any of tbe subse- 
quent meltings of tbe ores, eitlior in addition to, or without being 
introduced at, the first melting. The patentee does not confine 
himself to the precise proportions specified of the materials, nor 
to the precise mode of operation described, but claims the employ- 
ment of the com{K>und of oxide of tnaiiganesa, plumbago, uitrale of 
potash, nitrate of soda, or lime, and carbon, 



DRESSING ORES OR MINERALS. 

M'illiam Bat'.vTOH, jnn.,of Poole, Cornwall, civil engineer, fur 
‘‘cerbiin apparntu»/or <ire«*ing orr# or mimraUf' — Granted Novem- 
ber 16, 1847 ; Enrolled .May 16, 1848. 

This invention consbts in the application of centrifugal forte 
combined with the upward impulse of water in the dressing of 
small ores. The first part of the apparatus consists of a tank tnm 
five to six feet square ; within this ts fitted a sieve, having a wove 
wire or perforated metal bottom, the apertures being adapted in 
size to the ore about to be dressed. This sieve is fixed upon an 
upright shaft or spindle, revolving in a bearing at the bottom, and 
having a turned journal at its upper end. The depth of the annular 
margin or sides of the sieve is about eight inches. Immediately 
under the bottom of the sieve a partition, enclosing about one-tliiid 
of its area, crosses the tank, and having communication with the 
discharge pipe of a force-pump. On the opposite side of the tank 
is a receptacle for the ore, and this is supplied by an instrument 
termed a “ skimmer;*’ its lower end forming a mouth, and equal 
in breadth to the semi-diameter of the sieve ; the stem being 
hollow, and bent at a certain portion of its length^turning down- 
wards), so that anything passing througli it will be deposited in 
the receptacle attached to the tank. A rotating motion being 
given to the sieve by means of wheels and pulleys fixed upon the 
upper end of the upright spindle, and tbe sieve being charged with 
ore or mineral by means of a hopper placed above it, the mouth of 
the skimmer is so regulated that, aa the whole revolves, the water 
la forced upwards through the sieve by the action of the forces 
pump. The ore, by excess of weight, falls through the bottom of 
the sieve into the tank, and the waste is carried into the mouth of 
the skimmer, in consequence of the rotating force, and paiiaee 
^enoe through the pipe or stem into the adjoining receptacle. 
The stream of water which is carried with the waste returns into 
the tank, and is sufficiently clean to be used again. The area of 
thepislon of the pump should not be less than one-third the area 
of the sieve, and from 60 to 100 impulsions should be given by the 
pump before the skimmer is set to work ; by this means the part4- 
clei are raised, separated, and adjusted according to their specific 
gravity and bulk. Should tbe “ orey" stuff be larger than tl* 
apertu^ of the sieve, the feed from the hopper is shut off by a 
tittle door that closes its mouth, and a shoot Ming placed on or 
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onder the lover end of the etem of the ikimmer which U lowered 
to t4ilce up the ore, it then pMMc through the vtem into eny 
receptacle placed to receive it. By another arrangeineDt of the 
macnine the akimmer revulrea inatead of being fixed, and traveraee 
the ore at a regulated deoth from the aurface, and the waste is 
carried by the rotating force and the stream of water into the 
skimmer, and from thence into the central compartment, from 
whence it paaaea d(»wn the hollow shaft into the receptacle appointed 
to receive it. The second part of the invention relates to a method 
of dretwing small ore and sleineaof ore. A hollow frame or trunk, 
has for its section the exterior form of a cone, which converges 
to its centre fr«>m the extremes of its base, and terminates ia an 
aperture ha^'ing a cock. To this centre is fixed an iron arm or 
step, u{K>n which the whole apparattu revolves. The apex is formed 
like a goblet, r«>r the purpose of a funnel, into which the small ores 
are poured. On each side or limb of this trunk or hollow frame 
are attached three receptacles, the first opening from the trunk 
into the uppermost one, being about une-third from the apex or 
funnel; the seciuid eommunicating with the middle one, at about 
two-thirds from the apex ; and the third at the angle or extremities 
of the base. A pulley is fixed to the under side of the funnel, by 
which a rr>tating motion is imparted to the whole of the hollow 
frame, and the small ores in a moistened state are miured into the 
funnel, and pass down the hollow trunk. The centrinigal force of the 
revolving trunk causes the heaviest of the ores to be discharge4l at 
tlic upper opening into the adjoining receptacle ; the next less in 
aUe into the middle one, and the least, or aleines, into the lower 
one The water which passes into the trunk with the small ore or 
aleines of ore, is discharged by means of the cock at the base, 
immediately above the step upon which the whole revolves. AVhen 
the receptacles are full, the small doors tn front of each are rem(»ve<l, 
and the ores are taken out and placed in the usual bins, according 
to their various sizes. The patentee claims — first, the conveying 
the ore# and waste into another receptacle over the annular margin 
of the sieve, by means of a skimmer-pipe and stream of water; 
secondly, the application of the force-pump; and thirdly, the 
application of centrifugal force for producing artificial gravitation* 



MANUFACTrilE OF PIGMENTS, 

H'lLLiaw Edwaiw Nkwton, of Chancery- lane, for “ /mpfwemcn/a 
in (he mode or modes of mnnufnrturing or prrptiriug certain ma//rr« to 
bo employed as mgments.*‘ (A communication. )-^ranted Novem- 
ber 16, 1647 ; Enrolled May 16, 1848. 

This invention relates to the manufacture of zinc-white, zinc- 
yellow. and zinc-green, though it is principally directed to the forma- 
tion of aiuc-white, the other pigments having been the subjects of a 
formar patent. The priieeases are described at great length in the 
specification, but the claims of the patentee will sufficiently explain 
Uie nature of the proposed inmrovements. lie claims^Kirsi, the 
distillation of metallic zinc, of oxide of zinc, or zinc ore, by one of 
several means mentioned. Second, the applit'stion of furnaces 
similar to glass furnaceaand coke ovens, and the mudificat ion of 
them respectively in order to fit them fur the nurpose of manufac- 
turing zioc-wbite. Third, the construction of furnace, formed of 
two cylindrical tubes placed side by side witii furnaces or fire- 
places formed in the lower part of the brick-work. Fourth, the 
isolating the retorts from eacn other and also cutting off the com- < 
muoicatiun between the retorts and the oxidizing chainl>er when 
required. Fifth, the employment of suitaMe apparatus for cleansing 
the mouths of the retorts without being ublig<^ to enter the oxidiz- 
ing chamber. Sixth, the arrangement of apparatus by which the 
retorts may be charged, cleansed, and replaced, or submitted to 
any operation required, without interfering with the oxidizing 
chamber. Seventh, the application or empkiyineut of blast furuaces 
fur the priuluctiuii or manufacture of ziDC-white or oxide of zinc, 
whether such furnaces aie circular or of any other suitable furm, 
aud whether they are constructed and arranged in a vertical, 
IncUued, or horizontal position. Eighth, the employment or intru- 
dactioD of currents of air into an oxidizing or other cliamber, for 
the purpose of converting the metallic vapours of zinc into zino- 
white or oxide of zinc ; also the employment of an exhaustion-tube 
or Llowing-app^iratus for conducting the metallic vapours to the 
oxidixiog chamber. Tlie patentee claims also the empluyinent of 
wire-gause or sieves for sifting the products ; also the arrangemeut 
of vessels for receiving the heaviest portions of products. Ninth, 
the arrangement of tne oxidizing chambers so oa to allow of the 
pruducta being collected without the necessity of entering them. 
Havittf described all that appertains to the manufacture and mau- 
ner or collecting zinr-white, the patentee next proceeds to an 
ezplaoatioo of that part of the tuveutioo which relates to the 



yellow of sine and green line. As the maoufacture of sinc-yrUow 
forms the subject of a previous patent, he merely remark's that 
hydrochloric acid may be used instead of sulphuric acid. To form 
tine-green, yellow (having been produced by the patented process,) 
ia diluted with a suitable quantity of water, and mixed with a cer- 
tain quantity of prussiau blue (previously mixed with a suitable 
quantity of water, oil, or other appropriate liquid), either in a hut 
or a cold state. Green of ziuc will thus be form^, the colour oi 
which will be as durable as the blue itself. These pigments may 
be employed for painting of any kind. 



S.MELTING COPPER ORES. 

WiLUAM BiBaMYkB, of Southdown, Cornwall, for “/mprt'nr- 
ments tn smelting ctjpjter and otAcr ores.”— Grouted November 16, 
1647 ; Enrolled May 16, 18 46. 

The chief object of this invention is to remove the nuisance 
arising from the sulphuric and sulphurous acid vapours, and fruiu 
the vapours of arsenic, during the smeiting of cupper ores. 'Die 
pritcevs is thus described : — A uouble iron pyrites kiln is constructed 
upon the usual principles, the ash-pits being furnished with a 
leaden cistern, filled witti water, to abate the nuisance ariaiug from 
the sulphurous and arsenious acidi^ when drawing out the inuudic 
ashes. Over the chargiug-duor fur the nmndic, is an air-hole, 
provided with a damper, to regulate the passage of the oxygen 
necessary fur combustion. The atzu of the duuble iron pyrites 
kiln should be 13 feet long, 7 feet 4 inches wide, and 6 feet high, 
and each furnace should be 3 feet in diameter, and of an octoguiiHi 
form, lined with fire-bricks. Above the cborging-dour fur tli« 
mundic, resting on two or three bam, is a tray, made of iron or 
copjier, 4 feet 6 inches long, 3 feet 6 inches wide, and having a 
rim nmiid it three or four iiiciies deep. 'I’his U so placed as to 
eiuihle the air and acids to pans freely out of the top ul the furnace 
into a vitriol chamber, which is placed over the kilns. The vitriol 
chaml>ee should be 150 feet 6 inches long, 11 feet 3 inches wide, 
and 9 feet deep, divided into three coinpartineuta, techmcalJy called 
** buttoms.” The arid in that comjtwrtment nearest to the kilu 
being impure, should be kept apart, but the acid in the second 
and third compartments will bo found to contain good vitriol. 
These pair of kilns will be found capable of prmlucing two tons of 
copper per diem, by means of muudie, and, at the same time, of 
three Ions of vitriol of a specific gravity of 1*647. The ci*pper ore 
being broken into ]»ieci*s, about the size of walnuts, is put into the 
tray by means of a shovel ui hu)>uer (the furnace being charged 
with iron pyrites and previously kindledh After a UpM- of «ix 
hours the other kiln U to be charged in like maimer, and so on 
alternately. For every Hewt. of mundic ashes withdrawn, add a 
charge of Id cwt. of mundic containing 40 per cent, of sulphur, as 
for every S'J parts of sulphur it loses, it gains only 19 parts of 
oxygen ; but in copper ores, if the process is carefully conipletiMl. 
it gsiriR as much in oxygen as it loses in sul]ihur ; some rop|teroret( 
it IS stated will gain aa much as four per cent. About li cwt. of 
ore should be placed in the tray, and the charge should be spread 
out into a body of from one to two inches thick, which should be 
turned over now and then, in order that every purl of it should be 
expoaed. After being submitted to the proce>*s for one hour, it i« 
to l»e turned into a leaden cistern, supplied with hot water from 
the cooling cisterns underneath the kilna, to undergo the process 
of lixiviation. The tray is then again charged with ore. and the 
process is continued. It requires two rvasliiigs and lixiviation by 
the tdectro-inelallurgic process to obtain the pure copper, .\nother 
method of calcination is, when the pulverized copper pyrites arc 
exposed in the tray, pour upon them ft hot solution of nine part* 
of saltpetre, and eight parts of cubic nitre, or 16 per cent, of salt- 
petre aud 10 per cent, of vitriol, or equal quaulities of saltpetre 
and vitriol to half the quantity of the ore. By llus system, the 
deutuxide of nitrogen, necessary for making vitriol on a large 
Bcale, is separated, and the oxidation of the ore* accumplidied. 
The patentee chiima — First, the malting separately common ort^ 
of copper and other ineUls, by exposing lliem in an open vessel in 
a muuiUc-kiln, so that the va^mra shall freely mix with tlie v«jK>urs 
of oombustiuii of tlie iron pyrites, and he condensed at the same 
time in the vitriol chamber. Secondly, the separating simiilta- 
neuusly the deutuxide of nitrogen, for the vitriol chamber, with the 
oxidation of the ores, by saittK-tre or cubic nitre. Thirdly, the 
•upplying the vitrml chamber with steam, by using sah|»etre or 
cubic nitre; and, fourthly, the action of sulpliurU' acid u|h>ii the 
orca, eitlier before or after they have been freed from the sulphote 
aod araeuic of potash aud soda. 
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ROTARY ENGINES. 

Irratl Kinamav, of Ltulj^te-hiDf London, merchant, for “/m- 
proi-^entt in the conjttrnrlhn ofr<ftary tuginfa^ to be worked fry riram^ 
tHr^ or other eiajitir^uid.'* (A (H>mmunicatiun.)^Granted Novem- 
ber 11, Enrolled May 11, 

The jirincipal feature in thi>i form of rotary engine is a “ piston 
wheel,' provided with any desired number of jii»tons upon its 
periphery. The pistons are formed radially from the centre of the 
piston-wheel, and bear and work asain«t the interior of a station.'iry 
cylinder. From the curved periphery of the piston-wheel to the 
interior of the stationary c^’linder, there are stops which pass into 
the cylinder, the ends of which hear against the periphery of the 
piston-wheel or the pistons, and thereby render that portion steam- 
tight. The peculiar form of the pistons enables the stops gradually 
to recede from the interior of the cylinder until they necome flusn 
with the interior surface of the cylinder, and tlierehy allow the 
pistons to pass them without ohstnicti<in. lrome<liately that a 
piston has pw«sed a stop, the stop is again projected into the 
cylinder to act as a surface, against wliivh the steam acta to propel 
tfie piston-wheel forwanl. The patentee claims — first, the em- 
ployment of tlie pistun-wheot, upon which the number of pistons 
shall always he one more than the number of steam-stops on the 
cylinder, there being one steam-|>orl and one exhaust-port to each 
hteam-stop ; the steam acting upon one or mure pistons at the 
same time. Secondly, the mode of moving the slides or steam- 
stops by a cam or rams, corres^Ktnding in form to the periphery of 
the piston. Thirdly, the connecting all the steam-ports with the 
steam-pipe, so that steam shall have access to the cylinder at the 
same time, by the pistons passing the ports. Fourthly, the con- 
necting all the exhaust-ports with the main exhaust-pipe, so that 
steam may be exhausted from all the ports of the cylinder at the 
same time by the pistons passing the ports. Fifthly, the connect- 
ing all the ports with the steam-pipe, by a branch-pipe provided 
with a suitable shut-off valve, and also connecting all the exhaust- 
ports with an exhaust-pipe, by a branch-pipe, alsut provided with a 
suitable shut-off valve. Sixthly, the mode of packing the pistons 
by means of a central melal-piece acting againat two side pieces, 
having bevelled edges. 



COMBUSTION OF FUEL. 

RirnARD CoAi>, of Kennington, Surrey, chemist, for “/wiprone- 
mrnt* in the combuafioii of furl and rn npptgintj the heat to obtained.'^ 
Granted November 25, 1H47 ; Enrolled .May 25, iHtH. 

The object of the first part of this invention is to divide the 
gases and the smoke resulting from the combu!»ti(>n of fuel in the 
furnace into numerous small streams, by causing them to pass 
through apertures in the heated fire-bricks or lumps before they 
pa«s into the chimney. The great heat of the fire-bricks thus 
effectually ignites the unconstimed gases and smoke. The fire- 
lumps enclose the fire-place at the sides, the end, and at the tup, 
through the whole of which are m.'ide the apertures or openings 
whicli open to the general flue common to alL There is also sn 
aperture over the fire-door to be regulated at pleasure, for the 
purpose of admitting a supply of atmospheric air in a heated or 
other state above the fire-bars for assisting the combustion of the 
fuel and the gaseous products. The second part of the specification 
relates to reverberatory furnaces, and consists in supplying through 
numerous apertures in the sides and the ends of such furnaces 
above the nre-bare, nnv requisite supply of atmospheric air in a 
heated or other state, tor the purpose of more effectually accom- 
plishing the combustion uf the fuel in the fire-place, — the mode 
of construction described by the patentee being to form a passage 
nr channel around throe sides of the furnace, the fourth being open 
to the hearth of the furnace ; this passage or channel is formed 
within the brickwork of the furnace. The portion betw*een the fire- 
place and the passage being of fire-bricks or lumps, it is through 
these fire-bricKs or lumps that the apertures are made through 
which the supply of air is admitted from the passage to the fire- 
place above tne fire-bars. The patentee states he is perfectly 
aware that atmospheric air has before been admitted into various 
descriptions of furnaces above the fire-bars ; but it has not hitherto 
been so employed and admitted with respect to reverberat(»ry fur- 
naces. The third improvement noticed in the sjiecification relates 
to a more effectual and more economical arran^ment of apparatus 
for the heating of water, and for the warming oT rooms or buildings. 
This improvement consists in the mode of arranging the bars at 
the back of the grate or fire-place to prevent the fire from lying 
immediately agaigat the tubes containing the water. There are a 



top and a bottom vessel connected together by these rows of verti- 
cal pipes or tubes, through the interior of which there is a coin- 
mumcntioti between the vessels. From these vesitel* pijies commu- 
nicate to warm apartments, buildings, or to other similar apparatus. 
7'he rows of vertical pipes or tuoes connecting the vessels are 

{ ilnced immediately at the back of the fire-place, the flame and 
leatcil air passing amongst them in its way to the chimney in front 
of the rows of pipes; and between the fire-place and the pipes are 
bars fur the purpose of preventing the fire from acting immi^iately 
against them. These bars are placed in vertical positions; the 
horizontal section being convex in front against the fire and angular 
behind next to the pipes, they prevent the contact uf the fire with 
the pipes; these burs may be com)U)»ed of fire-clay or of metal, 
but the patentee prefers the former. Above the nre-place, the 
front of the flue or chinuiey is perforated or pierced with a number 
of small a{>ertures for the purpose of admitting air to aasiat the 
action of the apparatus. 

MANUFACTURE AND PRESERVATION OF TUBES. 
Piime Arhano i.e Uomtr de Fo.vTAtNEMoREAt% of South-street, 
Finsbury, for “csriam /mproreme«/v in the prooest and mocAiaerjj 
for making, uniting, and preserring metailie and other tube* or pipe*. 
Granted November IH, 1847 ; Enrolled May 18, 1848. 

The specification of this invention is extremely minute in 
describing the different processes of manufacturing and preserving 
pipes, and the patentee claims seven distinct improvements, the 
enumeration of which claims will ^ve a general idea of their 
character, 'l^io invention consists, first, in making and uniting 
metallic pipes simultaneously, by acting over the tup or head of 
the rivet. Secoinlly, soldering, laterally, galvanised iron, leaden, 
nnd tinned pipes, (either riveted or clasped,) by means of a lung 
thread or fillet of solder. Thirdly, uniting metallic pities by means 
of a certain improved clasp. Fourthly, uniting metallic pipe's by 
iiuierting in the clasps employed for the purpose certain compre«u- 
ble substances for preventing the escape of gas and fluids, rifthly, 
uniting metallic pipes, by using a itelix for elbowing without 
flattening the leaden elbow. Sixthly, presen ing metallic and non- 
metallic pipes by the application of resinous matters, fatty bodies, 
and chalk. Seventhly, m the procesa of preserving iron and cast- 
iron pipes from oxidation by meaui of galvunic action. 



CASTING \VROUHT-IRON. 

M'ili.iam Rocke, of Dudley, ^V'orcestershire, for “a new mode 
of treating and applying •rrou^l-irun.'*— Granted November 1$, 
ib47; Enrolled .^^uy 18, 1818. 

Tho object of this invention is to obtain the form required 
which the facility of casting affords, retaining at the aame the 
qualities of wruught-iron. Having previously prepared the 
moulds in a similar manner to that adopted in the moulding 
articles when made of cast-iron, the melted wrought-iron is to be 
run into the mould. The articles are then of a brittle nature, and 
deficient of malleable properties, to impart which the patentee next 
proceeds to treat or anneal them in on annealing lumace. For 
this purpose the articles are piled in an iron box lined with fire* 
brickis leaving sufficient room to surround the articles with a 
quantity of Cumberland red ore, or other iron ore, or charcoal 
reduced to a fine powder, tho articles being so completely covered 
as to prevent all admission of the air. In thU state they are to be 
subjected to the required heat for a sufficient length of time to give 
the required malleability, iu which great care must be obaerved 
by the workman, and until he has sufficient practice to perform it 
without, it is advisable to employ a small bar or trial-rod composed 
of the same metal, which may be withdrawn from time to time, to 
ascertain the state of the iron and detect the completion of the 
process, when the articles may be removed. U’hen the density 
and close compactness of texture obtained by the use of wrought- 
iron is not required, he mixes a proportion of cast-iron therewith, 
according to the quality or texture of metal necessary for the 
article proposed, but in no case to exceed the weight of wrought- 
irun used ; and when it Is neoessary to impart to the articles 
manufactured the nature and temper of steel, he mixes with the 
wrought-iron a portion of cast-steel, but in no case to exceed the 
weight of wrought-iron employed. These mixtures of wrought 
and cast iron, or wrought-iron and cast-steel, being melted, are to 
be cast in moulds, and treated or annealed in the same manner at 
that described for the manufacture uf articles entirely of 
wruugbt*iron, when they will he found to have acquired the mal- 
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leftble properties r^uired. The patentee does not claim as of his 
invent/on the melting of wrought>iron, this having been practined 
alreadjr to a liiniled extent ; but he claims the treating and apply- 
wToughUiron by melting the name by itself, or with a mixture 
or cast-iron or steel, and the reproducing malleability in the 
castings of the molten iron by annealing them in tlic manner de- 
scribed. 



INLAYING METALS. 

Cypukk Marie Tessib Dr Motay, of Paris, for “ Improvtments 
in iu/ayinp and wa/wp metaU vUh varion* rti6s/ancef.''»Oranted 
November 4, 1 h 47 ; Enrolled May 4, 1848. 

The specification of this patent Is exceedingly «*erbose, and it 
consists of fifteen articles, showing different mooes in which the 
invention may be applied. The object of the invention is to pro- 
duce ornamental aesi^s on various articles, by depositing metal 
thereon after the articles have been properly prepared by marking 
or cutting out the intended design ; and which articles, when 
finished, have the appearance of being richly ornamented with 
inlaid work. This method of ornamenting, by inlaying in metal, 
is known in France as damtinquinenf^ 

The work produced by this invention Is very durable, and not 
liable to be worn away by cleaning or friction ; it being quite equal 
in solidity to the inlaid work produced by the ordinary means, 
and even superior in point of finish. 

Before depositing the metals intended to form the desi^ the 
patentee commences by producing designs, either in intagito or in 
relief, upon the body of the article to h« ornumented, those parts 
where no metal is to be deposited being coated with a varnish. 

44Tien an inlaying of one metal only Is required, the patentee 
proceeds as follows The metal is first cleansed, and then im- 
mersed in a bath of the metal, to be deposited by the galvanic 
current. M*ben tlie metal has b^n deposited to a thickness equal 
to the depth of the hoUow parts of the design, it is withdrawn 
from the solution and washed m water, and dried with sawdust, or 
by any other convenient means, and the dantaskened surfaces are 
liud bare, by means of freestone, or by filing, scraping, or by any 
other means which will remove the layer of superfluous metal, in 
order to uncover the inlaid or dami^cnod work. 

Damaskenes or inlaying in several metals may also be uroduced 
by means of pressure, for this purpose, a piece of metal, with an 
even surface, is covered without soldering, either by immersion or 
by electro-deposition, with several coats of different metals ; each 
of these layers is of a certain thickness, according to the depth of 
the parts of the die which are in relief. The last coating being 
deposited, the piece is to be withdrawn from the last solution, 
washed, and wiped dry. ^41ien dry, it is to be submitted to the 
action of pressure or stamping by means of dies or matrices, the 
intaglio parts of which are of equal depth and the reliefs of dif- 
ferent beights, or reliefs of equm heights and intaglios of various 
depths. These must be calculated in such a manner, tliat, by 
reason of the penetration of the projecting parts of the die to a 
greater or less depth, the lavers of metal (^ing, in certain parts, 
thereby driven to greater or^ess depths) may, on the surfacebeing 
laid bare, be of the same level as the inlaid surface. 

In order to produce devices or omaments to be inlaid in wood, 
marble, &c., by the ordinary means, the patentee proceeds as fol- 
lows He takes a plate or sheet of any metnl, and coats it, first, 
with u layer of copj^r, of suitable thickness ; then with a coating 
of zinc; and upon that another of copper: and so on until the 
desired thickness is obtained. As the successive coats of metal 
entirely cover the tin core, parallel layers of metal are thus ob- 
tained, which differ from each other, both as regards the different 
kinds of metal nnd their various thicknesses. On cutting the 
sheet thus produced into thin strips, in the direction of its tliick- 
nesd, designs will be produced consisting of parallel lines of tin, 
copper, and zinc. tVith regard to other devices or ornamenta, 
such as roses, stars, circles, &c., these can be produced by ta kin g 
a metal core, of a certain length, either solid or hollow, and of the 
form desired to he produced, and coating it with successive and 
alternate layers of different metals ; and when these deposits have 
been made to the required thickness, they are cut into thin discs. 
If the core, of whatever form, or metal, be solid, the parallel layers 
of metal will only be on Us outside ; but if it ^ hollow', they will 
nUo be inside, as the metal will be deposited on both sides. 



HYDRAULIC LIFTING-JACK. 



Rfguitrtd try Mr. Simmons, and Manufacturtd by .Messrs. Tror.n- 
TON and Sons, q/* Birmingham. 




Under the head of the proceedings of the Institution of Me' 

chanical Engineers a^ 
Birmingham, in the 
Journal for March last 
(page 87), we gave a 
^ort account of this 
jack, and now arc en- 
able<l to give an en- 
graving of it, which 
better explains its use. 
It is stated by the in- 
ventor, that one man 
with the jack can lift 
from 15 to^ tons. 

A is a hollow vessel 
forming the base of 
the jack, and also a 
reservoir for the water. 
B, the cylinder ; C, the 
ram ; D, the pump ; E, 
the plunger; F, the 
slide ; G, the pump- 
levers; H conical pointed 
pin ; 1, a small air-tap. 
Before using the jack, 
tighten the pin H, 
and open the air-tap 
1. M*nen it is requi- 
site to lower the 
weiglit, slacken the pin 
H. tVhen the jack is 
nut in use, close the 
air-tap I. Should the 
water get too low, 
take out the tap I, 
and fill the cUteru 
when the ram is down. 
The r.'mi can be pressed 
down by band when 
the pin li U slack. 



Scsle, S la«faM to 1 foot. 

For the purpose of increasing] the leverage of the pump-lever 
G, an iron bar about 3 feet long, with a socket at one end, Is 
fitted on to the lever ,G. 



Mb. WHISHAM^’S TELEGRAPHIC INVENTIONS. 

We were present in the course of last week at a private view of 
the numerous contrivances invented by Mr. >nushaw for tele- 
graphic communications. A great part of these inventions apply 
only to the communications at short distances, and of these an 
improved speaking tube is the most readilv available. The im- 
provements consist in using gutta-percha tubes of various diame- 
ters, and in applying removable whistles at each end, to afford a 
convenient means of calling attention when a communication is to 
be made. In a tube, two hundred feet long, coiled round so that 
the two extremities were near each other, the facility with which 
sound is transmitted was very strikingly exemplified. The slight- 
est effort of the breath sounded a whistle instantaneously, and by 
blowing at one end, a musical instrument was played at the other 
as readily as i/ it had been applied to the mouth. 

The chief peculiarity of the telegraphs exhibited, is the applica- 
tion of moveable codes’* to the face of the same instrument ; 
each code consisting of all conceivable questions and answer* on 
any given subject. The fixed dial contains the letters of the al- 
phal^ the titles of the codes to be referred to, and several ques- 
tions and answers of common occurrence, or most likely to im:ili. 
tate the communications. The index of the dial mav be moved by 
electrical agency or, for short distances, by mecnonism^ to be 
worked by the hand ; and when the subject matter contained in 
aov of the codes is to be communicated, the operator causes the 
index to point to that code marked on the dial. The codes are 
printed on large card-boarda, and have circular apertures la the 
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centre, throufth which the iod«x end dial oan be ctea when placed 
on the in«trument. The questions end answers are printed redi* 
aUy, eo that a irrent number are cnirtained wHhin the ran|^ of the 
Intiex in its circuit ; and as it stops at any one, a whole sentence 
may be at once indicated. Should any word out on the code be 
required, the index is made to point to the word spell, * and 
afterwards U indteates the letters of the alphabet that form the 
word to be communioated. One plan of oueretin^ ia by water- 
level indimtors^ the water in two vertical tuMs bein«r elevated or 
depreaaed till it stops at the siirnal wanted. Another telegraph, 
which however requires great delicacy in the maniptiiadion, coo- 
aistH of two chronometers, each of which has a long aeeond band 
pointing to radially-placed words and aentenrea cm the diaL It ii 
ementi^ to the accuracy of the working, that the two chronome- 
ters ahould move s^'ohronously, for if there be the least deviation, 
it would tranoiit inooiTectly. Supposing that the hands on the 
two dials at a distance from ea<di utner, are always pointing to the 
same words, in their revolutions , whenever the transmitting 
inatrument points to the sentence required, the operator is in- 
stantly to sound a bell at the distant station by means of elet'tri- 
dty ; and the observer there must notice at what sentence the 
hand is pointing when the bell sounds. If both operators be not 
very prompt in making and observing the signals, a w rung metMage 
woula be eommunicai^. This difficulty, however, Mr. tVhishaw 
thinks may be overcome, and he has had much practical acquaint- 
ance with the difficulties in working tel^raphs during a counec- 
tkm of Mwse duration with the Electric Telegr^h Cotnpany, 



tects invariably show themselves to be the most placklfw tbk 
imaginable. R'benever their own personal interests are tmriis^ 
or at all endangered, they are generally sensitive enough ; hot 
when it is only the credit of their art ami their profeanon that h 
eoimemed, t^ey show themselves to be the most torpid vd 
slnggiali of mortals. 

Zesa 



THE DISPUTED INVENTION OF TUBULAR BRIDGES. 



THE “ART-JOURNAL" ARCIHTBCTORE. 

Not content with excluding architoeture, and all notice of it 
from his columns, although he brings mere industrial art, as it is 
called, prominently forward, allowing namerouH Mpecimeiis of it in 
ever>’ number of his publication, the majority of which are calcu- 
btea to diffuse exceedingly had taste among the public,— 4he 
editor of the Art-Jourtuii nupeara anxious to get architecture 
aaem 



thrust out of the Royal Acaaemy. Some short time ago, he pro- 
tested against architects being elected memliers of that liody ; and 
be now tells ns that architectural drawings have ^^no husinesa** to 
be in its exhibitions. This is very much like saying that there 



ought to he no exhibitions anywhere of such productions— 4hc 
Academy's being the only one where they are admitted. It is to 



be hoped, however, that this marked insult will now arouse archi- 
tects, mure especially the leaders in the profession, and those who 
are members of the .\cademy, to a sense of their duty, and of 
what they owe, if not to themselves personally, at least to their 
brethren. Should it not do so, tb^ must be lethargic indeed ; 
and will fully iustify at least one-half of the Art’^ouniai‘§ opinion, 
by showing that at all events they have ^^no business" in the 
Academy. 

M'bat is the Professor of Architecture about, that he can pa- 
tiently put up with the preaeot state of matters with regard to 
architecture at the Academy ? Hardly can he he ignorant of it, 
or not perceive how greatly it calls for correction ; nevertheless, he 
oiakei no effort nt sll to rorrwet H. Had he HrstiiTiHl himscir at 
all, we aiiould of courae have heard of It ; moreover, if he had, and 
had done so ineffectually, we should have hean) of his rebignatinn,— 
which would be far more honourable to him than is the making 
hinuelf a cypher,— not only without indueuce, but without even 
•o much aa a longue nr a voice. 

Whatever— if any at all— the emolumenU attarheil to the Pro- 
fessorship of Arehiterture may he, they cannot Im* such as to he of 
any moment to .Mr. C«M!kereU. So long as the situation confers 
konoor on him who liold« it, it is worth having, whether any emo- 
lument at all be attaihed to it nr not. But rather qtiiie the 
nverwe of honour attends it, when be who holds it is expected to 
sit by veiy tamely, and see all kinds of slights and ntftonts put 
upon architecture, without so much as attempting to check them. 

There la, indeed, no danger of either the Professor or the Aca- 
demy being called to account for the dereliction of their duty in 
ragaM to architecture, by the public p res s- that Is, the newspapers ; 
arahiUeture being the very last thing of all to excite their atten- 
iian or engage their ^mpathies. Yet if they, therefore, think 
Umt tk^ are released from allresponaikility to public opinion, and 
that their conduct excite*, no animadversion in ether quarters, they 
are very much mistaken. 

As to the editor of Ute vtrf-,/eimMi!, he tmght to be hanged— iu 
affigy, at least— by the architects. But,ooinehow or other, ardii- 



We regret to perceive, now luccma haa attended tbe bald 
experiment of constructing tubular hrldgea, that attempts an 
being made to deprive Mr. Robert St^nenaon of the merit to 
justly bis due, as the original denser or the plan, end the saper- 
intender of Its execution. Mr. Fairbairn, umo, with Mr. Eatea 
Hodgkinson, assisted Mr. Stephenson In working out the deslA 
claims to have the merit of all but the original idea" and m 
maintains that the working out of the idea ana the development of 
the principle, ns well as the greater portion of the coostnietioiL 
are the results of his labours. He states, also, that the origiou 
idea of Mr. Stephenson was a cylindrical tube, to be sup|iorted 
by chains ; whicn plan, he saya, can be proved would never have 
succeeded ; and that it was only by a long aeries of inductive rea- 
soning, founded on experiments research, of which he claims the 
exclusive merit, that the present strength and form of the Conuay 
and Britannia tubular bridges were established. 

It is of great importance not only to Mr. Stephenson, bat to 
chdl enginecra and inventors in general, that these claims of )lr. 
Fairbairn sliould be estimated at their proper value. The original 
idea of overcoming the difficulty of taking the railway across tbe 
Menai Straits, b^ the construction of a timuiarhriilMj U admitted 
to be due exclusively to Mr. Stephenson. Mr. Fairbaim and .Mr. 
Eatou Hodgkinson were employed by him to assist In its constme- 
tion, and to make the experiments necessary to determine the best 
form for obtaining the requisite strength. He must, of course, 
have oxpecte<L, from their known skill and experience in the 
strength of materials, that they would be able to afford important 
asmistance in devising tbe means adapted to overcome the uiAcuI- 
ties which such a novel structure necessarily presented. The 
experiments they made were subject to Mr. Stephensons approvsl, 
and may be said to hav’e been conducted under his superintendence. 
The mode of making them would however, for the most ^ 
necessarily entrusted to Mr. F.iirbaim and Mr. Hodgkiiis*»n ; who 
were not employed ns mere mechanical ii^nts, to act strictly under 
directions, but as practical men of science,— expected, to 
their skill, Ingenuity, and mathematical knowledge to bear on tbe 
important work entrusted to them, and to arrange the details by 
which Mr. Stephenson's invention could be best carried into effect. 
That Mr. Fairbairn has amply fulfilled what was expected 
him, and has, under Mr. Stephenson's superintendence, completed 
the task ablv, skilfully, and successiully, u a great merit, of wweb 
he may well b© proud. Beyond this, he ought not to wi“ to 
carry his claims. Not only the original idea of tubular bridge*, 
. but a mode of carrving it into effect, unqneationably belo^ 
' to ifr. Stephenson, fl'hether that was the beat mode, was to be 
I determined Ity experimental researches; and the rcuult led to an 
j improvement in Inc means first devised. This ia the general 
I almost necessary course in the j^fectluii of any Invcntioxi^*^ 
I whether the inventor carr>- on the experiments entirely 
I or whethiT he oiitain the nasistance of others in perfoctinff 
I invention, does not affect his cluim *» Mie original 
ap}>ears to u« that u maohloUt Ot * dtaughtaioan niigbS* 
nearly c*iual pretension, ehakik tr, ua the inventor of an . 
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ON C HEMICAL AND ELECTRICAL FORCES. 

By PiiopEE«oB Faaadav. 

ProftMor KiiRADAy bis thU mmoo delt?«red a courae of seven lectarea at 
the Royal loatitoHua* ** On Allitd PkemomttHa </ (be Cbnairei and EUc^ 
IrwsI Forres.'' Tbe last leeUire of tbe oourae was xiven on Satorday, the 
17th ult, and we now anbjoin a brief sketcb of (br wbolef abowiDg tbe 
aede in wfalcb ibe aobject was treated, aad detcribiog tbe pfineipai eape* 
ftecota bjr which it was iiluairated, 

Tbe Jfrtt ittiurt was devoted eatirely to explaaatlooa of tbe character 
aad illuatratiooa of tbe nature of cbenical force, comneociog with ila 
aUopleat foriM. lu the first place, Profeaeor Faraday explained the dif< 
fereooe between inecbaBical force, or tbe force of gravitation, which pro* 
daoea molecular action nod aggregation of roaaaea, and the action of 
cheniiral force, which tabes place amoog the particles of matter. At the 
tame time aa he entertains tbe opioioo that all forces are closely allied, if 
not kinatical, be showed several eiperimeota in which chemical actioo is 
sRheted by mechanical force, of which the explaeion of futmioatiog powder 
by pereuisioa afforded an example. The iUosIratinos of chemical action in ita 
fcsbleet form, be showed to be closely allied to mechanical force, as the ag* 
greg atioo of the particles of water, he said, depends on the same force as 
ue roost energetic cbemioai actios ; tbe dfflerence between them being 
onlyin degree. Asaoillnstration that chemical action takes place during tbe 
•ixiog of fluids, be posred some spirits of wine gently oo to the top of 
srmter to a gtaas vessel, into which a long lobe was ioserlecL The vessel 
and the tobe being quite filled, he inverted the apparatus, to mix the spirits 
of wine with the water, when contractioa in the volume of fluid was 
mnnifsst by the tubs being no longer foil. Amoog other exempUfieations 
of chemical actioo, were the solidiAcation of two gases (muriatic acid gu 
and nmrooniaeal gas) on baiag mixed, and the conversion of two limpid 
liquids (carbonate of poteN a^ mnriate of lims) into a white solid mass. 
Tbs ressits of cbemicai actios, Professor Faraday observed, are tbe pro* 
dnetioB of compounds dislioci from, and frequently quite dissimilar to, the 
original substaooes that enter into combuiatioQ. To show in n striking 
manner tbe diffrreaoe between a mixtors and a compouDi), be mixed to* 
gsihor some copper and iron filings, and than separate the iron from the 
copper by memos of a magnet ; whereas in a chemical compound, oo me- 
chanical force can separate the combined particles, and they can only be 
cssedved into tbeir original elemeota by the chemicsJ action of some mors 
energetic agent. Though the original subaUoees that enter into chemical 
cnmbioation seem to be entirely lost in tbe resulting compound, yet tt sre 
is DO deetnietioa nor any alleratieo in the elements, nor Is there nay 
creation or deetroction of power produced by the combination. Professor 
Faraday illustrated tbe reproduction of the elementary substance of a 
enmpcQod after it bad been apparently destroyed, in tbe following manner. 
Hn put some iodine into n glass flask, which, oo bsiog heated, emitted the 
purple or violel*colour«d fomea peculiar to that subetaoce. He then added 
nine and water to the iodine, when a combiaatioo look place, in which the 
propertiea of the iodine were apparently loet, and by no application of 
beat could the violet fumee be produced. Oo the addiikro of sulphuric 
acid, however, the iodine was set free from ita combination with the ainc, 
and its fomes were again perceptible. That there is no destruction or 
change in the particles of matter prodooed by chemical action is geoeraJly 
admilled, but tbe Professor obrorved, that some philosophers skili cling to 
the Doiioo that there is a crealioa of power, as exhibited in electricity ; 
but this opinioo, he maiotaioed, is not fModsd oo fact, fur there can be oo 
creation of power without the creatioo of matter. 

In tbe second leehart the ooesideration of tbe different actions of cbemi* 
cal force was resumed in tbe eommeneemeot, and then its gradual transitioo 
into electriciJ feres was developed, lo the first place, tbe Professor 
polated out tbe diflereoce that exists between tbe force of gravitatioo and 
ehcmical force in tbe relative constancy of their actions ; for whilst gravi* 
Utioa never ceases to act at any moment, cbenical affiaity,oa tbe ooatryy, 
often lies dormant for nges, until circumstances arise that bring il iato 
action. Several experiments were performed to illustrate this, and also to 
show that the results of cbemicai acboa may be reversed by varying tbe 
teroperatare aod the other condilioas under which it takee place. A 
mixtnre of nitrous aod oxygen gases, for example, produces oo change on 
either litmus or turmeric paper, but wbeo a stream of those mixed gases 
iroaes into the atmosphere at the mdioary temperature, a piece of mots* 
tened litmus paper exposed to the current is reddened, thus proving the 
presence of an achl. When the same stream of mixed gases is heated, 
the previously reddened litmus paper if restored to its original blue colonr, 
and turmeric paper is turned bruwn, showing that tbe directly opposite 
property bss been given to the gases, which tbM bedome alkalios instead of 
acid. When approaching to those chemteel aelioas which are ac* 
ceropanled by tbe devclo|nneot of electricity, Frofeesor Faraday first ex- 
hibited tbe solutioo of copper by an acid, aod its reproduction in a metallic 
fom on pieces of iron and sine, which metals having a greater attractioD 
tbe acid that held tbe copper in solution than tbe copper itself, entered 
koto eombiostion with the aeU sod liberated tbe copper. He afterwerds 
exhibited tbe action of oxygen aod sioe, by first pouring some diluted sel- 
pburic acid oo a piece of that metal, which decompoesd the wster by at* 
tractiog its oxygee, with which it eotered into combtnatioo, aod liberated 
the hydrogen as gas. On iotrodueing a few shilliogs into tbe glass, the 
vigour of tbe action increased, and Uie decomposiag power of the moo 
seomed to be traoeferred to tbe silver, from which metal oopious streaina of 



hydrogen gas arose. A more obvious exbibilioo of tbe exteosioa and 
transfer of chemical action from oae metal to anuUirr was effected b) tbe 
deposition of copper on silver from a solulina of the sulphate of copper. 
Wbeo a piece of silver is immersed alone in a solution of sulphate of 
copper, DO action whatever takes pisoe, sod it might so remain for any 
length of time without sensibly decomposiag Ibe solutioo | but as soon as 
a piece of xioc or iron is brought in roatact with Ibe silver in the sulution, 
tbe copper is deposited oo the silver as readily ns oa the sine; aod when 
the Utter is amalgamated with quicksilver, tbe effects of decomposition are 
traosferred eotirrly to tbe stiver, aod none of tbe copper is deposited oo 
tbs sroalgsmatcd zioc. This sffect is equally prodoeed, whether tbe two 
metals are brought into contact in the solution, or whet^r coaDseUoa be- 
tween (hem is made by a wire, through wbiob the actioo is readilv tzans* 
mitted. A new class of phenomena is brought into pUy by this exhibition 
of chemical force in dtMimUar metals. When the wire that coooeeU the 
two pieces of metal is made to paro over a suspended raagoetic needle, the 
needle is deflected oo one side, and by expsndiog the surfaces of the 
metals suIBcienl power is obtained to make a wire red hot Tbe drfloc- 
Uon of the needle at any part of theooonectiog wire where it may be piaoed, 
shows that the action occurs along the whole course of the wire, aod exem* 
plifics otM of the positions which tbe Professor wtsbed lo estabUsb, vie., that 
the distant and local actions are MeelloaJ. This new class of phenomena, 
Professor Faraday said, was, in bis opinion, attributable merely to aooifaer 
rxbibitioo of chemical force, but he should, in deference to received usage, 
denominate it electrical force. 

Tbe grvater portion of Ibe third lectm-e was occupied with the coosi* 
deration of the decomposing power of electricity, in which respect its 
actioo reems the reverse of that of chemical force. The latter power acts 
by tbe aflloiiies of tbe particles of one onbstaoee for those of aDolher, and 
tbe mnlts of iu action are tbe formation of new compounds; clcctiical 
force, on the contrary, resolves compound t^ies into tbeir elements, nod 
may act at ■ distance from ita exciting canse. Numerous illuslratloot of 
tbe decomposing power of the voltaic battery were afforded, one of Ibe 
moat cortous of which was the decomposition of muriatic acid by tbe 
following arrangement : — A glass vessel was divided into three compart* 
meots by diaphragms of bloUing>paper, aod filled with diluted muriatic 
acld,~the acid in tbe two end compartments being coloured with indigo. 
When the wires from tbe oe^Uve and positive poles of the tettery were in* 
serted in tbe twocoloored divisions of the vcstel.tbe muriatic acid became 
decomposed, (be chlorine passing to one end, aod the hydrogen to tbe 
other ; which effect was rendered visible by tbe bleaching of the liquor in 
the end to which the chlorine was determined, whilst the middle compart- 
ment, Ibrougli which Ibe current force must bare passed, remained un- 
changed. The decomposition of iodide of potassium afforded a striking 
example of tbe rapidity with which decomposition takes place onder the 
infloeoce of electricity. Across a piece of paper, wetted with a satnrated 
solution of iodide of potassium, Professor Faraday drew rapidly one of tbe 
wires from the battery, when a strong brown mark was left, showing that 
(lie iodide bad been decomposed. By pressing a coin oo paper similariy 
prepared, aod then tooching it lostaotaoeoui^y with the wire of the battery, 
an impression of the coin was left oo tbe paper, caused by tbe dsoompositioo 
of the iodide where the parts most in relief had touch^ tbe |*aper. Tbe 
amount of decomposiiioo is, in all cases, proportionate to the current force ; 
and though cbemicai decomposition docs not take place excepting when the 
current is iuterrupted, yet the power is always active in its cirenit through 
(be coonectiog wires. Tbe deflection of a magnetic needle, when plao^ 
parallel to tbe condDctiog wire, was adduced as a proof that tbe power 
exerts an ioflueoco at every part of the circuit, aod tbe plates of the vol* 
tide battery were shown to have the same power as the conducting wire, 
in deflecting (be suspended needle from its ordinary position of ou^ aod 
south. This current of force throughout was noticed by Professor Farm- 
day as one of tbe many instances in which electrical force differs in its 
action from cbemicai force, which is always local, though tbe two forces 
are realiv identical. Tbe consUot evolution of electricity, when we least 
suspect the presence of such an agent, was curioosly exemplified by cutting 
a raw bref-steak with a steel knife and a silver fork, tbe knife and fork 
being connected by wires with a voltaoMler. At noun as the knife touched 
the meal, a cunent of electricily was evolved sufficient to deflect the 
needle of tbe volumeter. A cooked steak, peppered and salted, produced 
a still more powerful effect oa the needle. 

lo lbe/o«r(h frefars tbe alliaaoa belweco the cbemicai and electrical 
forces exhibited in tbe evolotioo of light and heat, formed the principal 
point to which (be Professor directed aUentioo, and he illustrated the 
sobjact by nnmerous brilliant experiments. The light and heat produced 
by violent chemical aetioa, of which a burning candle is a good example, 
form oo essential part of tbe action that takes place amoag tbe combining 
particles, but are merely (raosieot pbsootneos resulting from the activity of 
the coubioalion. la tbe same manocr, tbe light and beat evolved during 
combustion of substances by tbe voltaic battery, are tbe results of the oons- 
bination of tbe zinc plate with tbe oxygen of the exciting liquid. To ex- 
hibit the voltaic light the lec(ure*rDom was darkened, and then pieces of 
charcoal were expoirod to the aciioa of the battery. The intensity of tbe 
light that evolved was contrasted with the flame of an argaad lamp, which 
was scarcely perceptible in tbe overpoweriog splendour of tbe voltaic 
■park. Tbe combustion of sUver*lcaf, of iroo*wire, of plalioum, aod of 
tnarenry, formed other daialiagexhilMtkms of (he heal and light evolved by 
tbe voludo battery, when the two poles were brongbt into contact with the 
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metali. Tbe beat thui xeaeraled is owing, Profeeeor Farmda; obnerred) 
to tfae pAiMge of electricity through tbe »ub«Uacr» acted on.aadtotbe 
resiitaoce they offer to its passage, for when Ibe cooductora are sutBcieoU; 
large and perfect to afford n free passage to the electricity, do effect of heat is 
ob^rvable. A very curious experiment in illustration of this property of 
electricity was exhibited. In a glass vessel full of distilled water tbe 
charcoal points from (be opposite poles of the battery were introduced, and 
when they were brought near to each other a most brilliant light was 
evolved under the water, dimmed only by tbe bubble* of steam generated 
by tbe beat. Tbe water being an imperfect conductor of electricity, 
offered sufficient resistance to its passage to briog into action tbe beating 
and lighl«giviog powers of ibe voltaic battery ; but wben it was afterwards 
made a better conductor, by mixing snlpburio acid with it, the effect was 
greatly diminished. In the preceding lecture. Professor Faraday showed 
that wires proceediog from the opposite eods of a voltaic battery poasesa 
different powers in tbe decomposition of compound subslaoces, and be now 
showed that their healing powers also differ; for the copper wires from 
tbe two poles, on being held do*e to each other within a short distance of the 
ends, tbe one became much hotter than the other. The quantity of heat 
evolved by the action of tbe voltaic battery is in proportion to tbe amount 
of zioe oxidised, and Professor Faraday reosarked there is rood ground 
for supposing that the beat evolved is equal to that produced by the com- 
bustion of tbe same weight of xioc. Though the intensity of the light varies 
in (he phenomena of voltaic electricity, Just as it varies in different circum* 
stances during ordinary coubutUon, yet (he beat remains (be same in both 
cases. As au illostratioo of this position, the Professor directed his i 
breath against a gas light so as to greatly dimioisb the brighlness of tbe * 
flame, yet in both circumstances, be said heat of (he burning gas was : 
tbe same. The latter part of tfae lecture was occupied with tbe contidera> 
tion of tbe effects of electricity oo the sensitive system of snlroals, and it 
was illustrated by aeveral curious experiraeuU. Tbe original experiment I 
of Galvani with the hind legs of a frog was very successful ; for when tbe 
legs were placed oo a sheet of platinum, and conoecUou was made between 
that metal and a piece of xinc that touched tbe nerves, the muscular coo- | 
tractions of the limbs made then jump es far as tbe animal could bate done 
when alive. A large live eel, in a glius jar, plunged about violently when i 
the electric current from the battery was passed through the water, thus I 
showing, that without any direct conoectiou with the battery, the electric I 
shock is felt by fishrs when ihe water they swim in is made part of the 
circuit. Professor Faraday alluded to the experiment made with the , 
gymnetia eltcirieus at the Polytechnic Instilatioa, from which he 
bad obtained all tbe effects of an ordinary voltaic battci^. The eel itself 
does not feel tbe shock it eommunicale* to Ihe fishes within its influence, 
thoogfa when an electric current from a voltaic battery is passed through 
tbe water, it exhibits as much annoyance as any other fiish. Tbe Professor 
observed that the effects of electricity oo the nerves of animals, give an 
insight into (he phenomena of life, sinco they aeeu to prove that nervous 
Irritability, oo which tbe action of the muscles depend, is caused by elec- 
rical influence, though by what means the electricity is generated remains 
unknown. 

Tbe commencement of the Jffth Itcttire was occupied with exhibition 
of the phenomena of electricity, when tbe circuit is not iatcmiptod. 
Tbe simplest evidence, that a constant action ie going on in the conducting 
wire, is afforded by the deflection of a magnetic needle, when a wire that 
coDoecls tbe two poles of a battery is held over it, parallel to the direction 
of tbe needle. Small piece* of bent iron, reeling on tbe wire, became mag- 
netic when tbe electric circuit wae completed, and when the wire was 
twisted several times round a thick piece of iron, to increase tbe effect, 
the magnetic power became »o etroog, that it lifted an anvil of at least fifty 
pounds weight. The beating power of tbe voltaic battery, when (he 
current is passing uninterruptedly along the wires, was shown by its making 
charcoal, and various thin wires red hot, in which state they would have 
remained ai long at (he battery continued in vigorous action. The con- 
ducting power of gold being greater than that of platiuum, a fine wire of gold 
became a much brighter by the paaaage of electricity through It, than 
one of platinum ; and yet, wbeu tbe two wires were joined together, the 
platinum wire b^ame red hot, whilst tbe gold was not perceptibly heated. 
This anomaly Professur Faraday explained, by stating that the platinum 
wire obstructed tbe passage of tbe electricity, consequently the gold wire, 
which was capable of conducting a larger quantity, did not become 
sensibly affected by the sniail quantity which the pUtinoni allowed to pasa. 
The increase of heat diminishes tbe cooductiog power of metals, and 
several experimeots were shown, for the purpose of illustrating (his pecu- 
liar property, tbe red beat of one part of a fine commuoieatiog wire being 
brightened wben another part of the wire was cooled ; and the contrary 
effect being produced when tbe wire was heated by a spirit lamp. A great 
part of tbe lecture was occupied in explaining ibe two most popular 
theories respecting the nature of electricity, neither of which, however, 
Professor Faraday is inclined to adopt. One supposition is, that electri- 
city is an ethereal imponderable body, distinct from tbe substances in which 
it IS excited, and (hat it is transmitt^ along wires, in like manner to tbe 
rushing of fluids througb tubes ; the other, and as he observed, the more 
beaniiful theory, is, that the phenomena of electricity are prodneed like 
wood, by vibrations. The Profeseor performed several experiments, for 
tbe purpose of showing tbe farts adduced in support of each of Ibnsc 
theones. One of the difficulties to be overcome in any theory that pur- 
ports to explain the nature of electricity, is to account for (be iastanUDcoos 
transmission of the power, which bat bera ascerUined to exceed (he rate of 



fire thousand miles in a second. In support of tbe first theory, it is urged 
tliat as there is an immense difference in the rapidity with which different 
fluids pass along tubes— water, for example, flowing slowly in comparison 
with hydrogen gai— so it is asserted that the assumed imponderable flnid 
may pass with a rapidity vastly greater than bydrogeu g**- The vibrations 
of sound, however, present much greater similarity to Iho transmission of 
electricity. Though sound passes in air at the rate of only thirteen milas 
a minute, it passes through water four tioves as quickly, and through glass 
sixteen times faster thin througb air. There is this resemblaoce also be- 
tween tbe passage of sound and tbe transmission of eleclricily, that sound 
may be transmitted sensibly through solid bodies and become aodibln at 
the end. Two enrious experimenls were performed to illostrate this pro- 
perty of sound. A thin strip of deal was suspended from one cod of the 
lectnre-room to the other, and at the farther end it bore against a box. A 
tuning-fork, when struck and applied to one end of tbe strip of wood, 
csosmI the box at the other extremity to emit a luud musical sound, (hoogh 
the tuning-fork itself could scarcely be beard. In the other experiment a 
rod of metal passed through the floor of the lecture-room, and was placed 
in conoectiun with a pianoforte in a room beneath. tVben tbe inatmmefit 
was played, scarcely any sound was heard, until a guitar-ease was pinond 
OB the rod, and then the notes were distinct and loud, as if proeWdiag 
from the gnitar-case. There is a similarity also between vibrations and elec- 
trical abocks, as may be proved by striking a bar of iron when holding it 
near one of the points of vibration, the jarring sensation bearing a ciose 
reeeniblaoce to an electric shock. This vibratory sensation ii felt yet mere 
strongly when a wet string is fastened round tbe waist, and some one poll* 
the end of it through tbe fingers. 

In commencing his sixth (rclurr, Rrofessor Faraday said be was about 
to direct the attention of hia auditors to a different condition of the eleo- 
trie force from (hat in which be bad hitherto coustdered it, wherein (be 
phenomena not onlv differ from, but are in many respects directly opposed 
lo, those exhibited by chemical action and voltaic electricity ; and yet 
the fortes are (be same. In the first place, be exhibilod voltaic eJectricityr 
in a higher state of tension than he had before done, by employing a water- 
battery, consisting of a great number of pairs of plates, by which ar- 
rangement a small quantity of electricity lo a high aiate of eonoeotratioa 
was excited. In this condition voltaic electricity nearly resembles the 
electricity excited by rubbing a stick of seoliiig-vrax or a rod of glaaa. 
lo tbe ordinary development of voltaic electricity, the effect is produced 
only when the cerrent is passing, and ceases when it is broken ; bnt in frio- 
Uooal electricity the power may be exerted when there is no current, aad 
wben the source of power is withdrawn. In Ibis respect, indeed, tbe 
water-battery evolves electricity reeembling that of tbe electrical machine, 
and forms the coonecting link between frictional and ebemiealJy-cictted 
electricity, serving to prove that they are identical. In the first place, 
Frofessor Faraday showed that by touching an electroscope with only non 
of tbe wires of Ihe battery, the goI<I leaves diverged, and continued diver- 
gent when the wire was removed, thus exhibiting the development and the 
reteoUon of tbe power when there was no current passing. When the 
wire from tbe opposite pole of the water-battery was bruogfat in contact 
with (he electroscope, tbe gold leaves collapeed. To show the identity of 
tbe electricity thus evolved by the battery with tlie electricity excited by 
frictioo, Profeseor Faraday caused the gold leaves of the electroscope, 
when diverged by tbe battery, to be coUapicd when an excited rod of glass 
was brought near, aad to be made more divergent by an excited r^ of 
gotta percha, or by a rod of shellac. Tbe different means by which the 
effect is produced affords no ground for supposing the electricity of the 
battery and that excited by friction (o be distinct, for what is termed fric- 
tional electricity may be excited in varieties of ways, and is, in fact, coo- 
tinually being called into action, without uur being sensible of its presence. 
The mere act of dusting a piece of metal with flannel was shown to ex- 
cite electricity by its causing tbe leaves of tbe clectroecope to diverge. 
We can scarcely touch anything without exciting this power, which, how- 
ever minute and imperceptible in iu development in these inslaocee, is 
precisely tbe same force which prodoces the grandest phenomena of 
nature— thunder and lightning. Having given illustrations of the simi- 
larity of (be forces developed by chemical agency and by friction, tbe 
Professor dwelt oo tbe apparent differences between them. One remark- 
able difference is, Uiat tbe tubsUocee by which frictional electricity is 
excited undergo no change, the metals and the glass remaining just the 
same sAer having develop^ tbe power as before ; whereas voltaic elec- 
tricity cannot be excited without chemical action, and an apparent de- 
struction of the xinc. Another variation in the phenomena of vcdtaic and 
of frictional electricity is exhibited in their conduction through various 
tubstances. Water, for inslance, which is so imperfect a conductor of 
voltaic electricity, will readily conduct the whole quantity excited by a 
powerful electrical machine, through tbe moisture contained in a welted 
silk thread. Frictioosl electricity is spread over tbe surfaces of bodies, 
and doe* not enter (hem. This property was exhibited by several expen- 
roeots, tbe most remarkable of which were the following :— A small metal 
ice-peil was placed oo an insulated stand, and then a metal ball, suspended 
by a silk string, and ebarged with electricity, was lowered into pail. 
Tbe electricity instantly diffused tieelf oo the outside of the ice-pail, and 
there was none within ; for wben the ball was again lowered into tbe pail 
and withdrawn, it produced oo effect on (he electroscope, but wben the 
ball touched tbe outside tbe instrumaat was strongly affected, lathe 
other expenment a wire-gausc vase w as substituted for the ice-pail, with 
exactly similar results. When an electrical machine is excited, every 
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p«noD witbia fight of it if more or left affected by ila ioflaeace, aod a 
cooditioo of electrict; if iodoced in that part of their bodiee towa^s the 
machine of a diffrrrot kind from that deteloped b; the conductor; and on 
the opposite fide, or that farthest from the machine, electricity of the con* 
trary kind is iodnced. This iodactioo of positire and negatire electricity 
on distant bodies, leads, as Profeseor Faraday obserr^, to important 
practical cooscqueaccf. He bad, be said, been often coninlted by Govern* 
meat as to the propriety of baring metal roofs on the powder-mills at Walt> 
bam Abbey, and he had always objected to them as dangerous, becanse a 
tbnoder>cloud might induce in the extended metal surface, an amount of 
electricity capable of diaebarging itself to Ibe earth. In illusiratioo of 
this, a large inanlated metal ball, placed at a distance of two feet from 
the conductor of the machine, was brought near a jet of gas, which became 
ignited by the indoced electricity paaaing off in a apark to the metal gas> 
pipe, though the hall was far too distant from the conductor for any spark 
to pass between them. This experiment was repealed several times, and 
each time with the same success. 

The chief poiat to which Professor Faraday directed attention in 
the sevestA and cooclodlog lecture was, the cause of the difference 
between the phenomena of voltaic and of frictional elecricity, bis object 
being to prove that they are really tdeoUcal. The marked differ- 
ence belwecQ frictional aod voUaie electricity, which were dwelt upon 
so much in the preceding lecture, are caos^ entirely by the different 
degrees of intensity in which the force is developed, and Professor 
Faraday showed, in the eoncluding lecture, that, by diminishing the 
intensity of frictional electricity, the phenomena may be rendered 
similar ; the great difficnlty in showing these effects being caused by the 
very small quantity of electricity that can be evolved in a given time even 
by the most poweiifal electrical machine when compared with the amonot 
evolved by the voltaic battery. Though the machine employed was a 
plate of glass, about fonr feet in diameter, which yielded a rapid sncees* 
stoo of strong sparks five ioebes long, it would require about five million 
turns of the plate to prodace a quantity of electricity equal to that evolved 
by a grain of water in tbe voltaic battery. Tbe different appearueei of the 
sparks emitted in tbe highest stete of intensity by the electrical machine 
from those produced by tbe discharge of electricity accumulated in tbe 
Leyden jar, and tbe alterations the light aod tbe len^ of tbe sparks may 
undergo by being IraoimiUed tlirough various media, were shown in on* 
meroos experimeoU. Though the rapidity of the electric spark is evi* 
deoUy very great, it far excels, in reality, the appearance to tbe eye, for the 
doratioD of the impresaioo on the retina after the light is extinct occasions 
a prolongation of the effect. It baa been ascertain^ by Mr. Wbealatone, 
that tbe duration of the light of the spark is less than the millionth part of 
a second, and Professor Faraday exhibited the mode by which this fact 
bad been established. A concave mirror, placed boriaontally, was made 
to revolve with great rapidity by mnltiplying-wbeels, and when in action 
a bright light from the combustion of lime was redecied to a focus on the 
ceiling. The rapidity of tbe motion caused the light to form a circle, in 
tbe same manner as the turning rapidly round of n lighted stick or of any 
other bright object seems lu form a circle, in coosequeoee of tbe impression 
on the retina remaining notil tbe effect is renewed by tbe return of the 
light to ils former place. When an electric spark was substituted for tbe 
permanent light, each spark was seen separately, and no circle or prolon* 
gatiott of tbe light was produced. Tbe velocity of the mirror aod the 
number of successive sparks being known, an approximation can 
be obtained to tlie duration of the light. It is in consequence of 
this ioslantaneous duration of electric^ discharges that they fail to 
prodoce many of the effects of voltaic electricity, and if the eontionous 
action of tbe latter during a second could be concentrated one million times 
its effects would be Iremendous. By diminishing (he intensity of frictional 
electricity whilst retaining its quantity, Profeaaor Faraday ignited gun- 
powder, which was blown away without ignition by tbe uodiloted dis- 
ebarge. Tbe following experiment afforded a good illustmlion of the 
different actions of frictional aod voltaic electricities caused by (be coocen* 
traiioo of force in the former. A gold thread twisted with silk was 
deflagrated by a diaebarge from an electrical battery without injuring tbe 
silk, (be action having t^a so instantaneous (bat there waa not lime to 
burn the silk, though the metal was destroyed by the heat evolved. 
When similar gold thread was exposed to the action of the voltaic battery, 
the silk was iostaotly consumed by the wire being made red hot, whilst 
the metal remained. Tbe statical character of frictional elecinclty, Pro- 
fessor Faraday said, may be rendered current by applying a conducting 
substance to draw It off from the maebine as quickly as it is excited, aod 
tbe imperceptible effects of such a current prove how small the quantity 
of electricity excited really is, and it is only by allowing it to accumulate 
that we become sensible of its presence* Tbe pbenoraeoaof lightning and 
tbooder are owing to the facility with which Franklinic electricity can be 
accomolated, aod thus reserved in store for an instantaneous discharge. 
Some specimvns of tbe effects of lightning were exhibited on the lecture- 
table. A number of splinters from a riven oak, a branch from a mulberry 
tree, the rent aod shivered handle of a hay-fork, and (be partially-raelted 
iron cable of a ship were displayed, The latter is such an extraordinary 
sihibition of electrical power, that Professor Faraday said nothing bol 
the strongest evidence could have induced him to believe it ; the ship was 
staled to have been struck with lightning during an earthquake at Callao. 
This rending power of frictional eleciricity cannot be imitated by the 
voltaic battery, but hll other phenomena of tbe one kind can be produced 
tf the other. The deeoaiposUioo of chemical compoonds by tbe discharge 



of the Leyden jar was shown by the decomposition of iodide of potassium, 
small indeed in effect, but corresponding with the quantity of electricity 
which the electrical machine evolves. Tbe alliance of the pbeoomcoa of 
the (wo electricities had been shown in (he course of these lectures, 
Profeseor Faraday observed, by their physical effects in communicating 
shocks, by lUe equal rapidity of their transmission, by tbeir decomposing 
and beating powers, aod by (ha communication of magnetism. The dif- 
ference between tbe two consists solely in tbe degree of ioleosity, tbe elec* 
tricity of the machine exciting a small quantity in a high state of intcusily, 
whilst the voltaic battery evolves a much larger quantity in a low state of 
tension. Professor Faraday, taking a small flock of gun-cotton and ex- 
ploding it in the flame of a candle, observed Uiat tbe chemical force thoa 
iostaotaneously called into action was equal to the production of an 
amount of electricity greater than would be contained in 1100,000 chafes 
of the powerful battery of Leyden jars which be had employed to defla- 
grate metal wirea and gold leaf; and tbe important problem now remaining 
to be solved was, the conversion of such rapid chemical actions into current 
forces. Chemical decomposition, he said, when taking place less ener- 
getically, bad been abowo to evolve electricity, which ^came manifeat 
aod available as a enrreot force by the voltaic battery, aod it was quite 
within the reach of scientific discovery to render the moat energetic pbe- 
oorneea of chemical force souroes of oontinuons power. 
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ROYAL INSTITUTE OF BRITISH ARCHITECTS. 

Afay 29.--AMBBoax PoTKm, Esq., V.P., in the Chair. 

A paper waa read " On fAe ^/jplieo/ion r^f Sodptysr* end Sat^htred Or* 
nament to JrekUecture,* By H. B. Gau-ino, Associate. Being tbe Btsay 
to which the Medal of tbe losUtote waa awarded on 21st February, 1948 ; 
and which is given In full in our present Number (p. 201). 

June 12 .-'Siokxt Smyeki, Esq., V.P., in the Chair. 

A paper waa read On Ike TAeatreM and Poriieon qF Jacient Jtome.** By 
the Rev. Ricbaao fiuaoiaa, B.D. 

June 26. — A paper wu read *** On the TViforimm qf the MedUnai 
Chmrchet." By tbe Rev. R. WitLts, M.A. 

This eventog'i meeting closed tbe sexsion. 

Next month we will endeavour to give an abstract of both the above 
papers. 

INSTITUTION OF CIVIL ENGINEERS. 

May 30.— ^Mr. Fiblo, the Preatdent’s Conversazione. 

The aecuitomed annual conversazione of the President, which waa hereto* 
fore held at the residence of the President, was this year held at the House 
of tbe Institution in Great George-street, a change we do not approve of ; as 
also the one limiting tbe eoavenazione to one evening, which led to the 
rooms being most inconveniently crowded— so much so, that many of the 
nnmeroui models and works of art eonld not be seen. 

On the walls of the theatre we observed three faithful portraits, byLoeai, 
of Mr. George Stepbeoson. Mr. Robert Stephenson, M.P., and Mr. Bidder ; 
they were contributed by Messrs. Graves, for whom they are about being 
engraved. Tbe Electric Telegraph Company — Mr. Baia, Air. Brett, and Mr. 
Reid— contributed instruments exhibiting their variooa systeoi of tele* 
graphic communication, electric clocks, and electric printing. Mr. Rand'a 
fly press, for raising at one blow tbe collapsible tubes or capsules. Ur. 
Whitwortb'i beautiful machine for knitting stockings wu worked by a young 
girl sent up from the factory of Messrs. Raosome and May, of Ipswich, ana 
formed an attractive object. Tbe models of greater interest were those of 
Mr. Stephenson's wrooghuiron tubolsr bridge erected at Conway ; with that 
of bis wrought-iron tubular girders for large spans. Mr. Fowleris steamboat 
floating landing stage, with its long approach over the mad banks, all to be 
supported opon Mitchell's screw piles, for tbe Humber Ferry. Mr. BruneTa 
excellent truss, of 110 feet span, used by him in tbe Somemt Bridge, on the 
Bristol and Exeter Railway. Mr. Fowler's plan for opening or sbaUing 
simultaoeoDsly four gates for a level crossing on the line of tbe Manebester, 
Sheffield, and Lincolnshire Railway. Alcstrs. Taylor, Williams, and Jordan*! 
model of tbeir machioe for carving by machinery ornamental objects, flgurea 
or groups, such as we have previously noticed. This machine, by meaaa of 
a tracer which guides the cutting tools, is enabled to perform tbe moat deli* 
cate and ctsborate work with great spe^ aod at a cheap rate. Mesars. Sea- 
ward and Capel contributed a large collection of models of paddle-wbeMt 
aod screw propellers. Messrs. Maudslay and Field also contributed an in* 
terestiog serin of models of steam-engines, screw-propellers, and paddle- 
wheels ; as did also Mr. Peon, of his borizootsl trunk ateam-engiae. Air. 
Clarke exhibited a beautiful model of the Great Britain steamer, full-rigged, 
and eootaioing/ic-aimi/ri of the engines, with tbe screw-propeller compete, 
and working by means of condenm air, tbe whole only weigblof 1 
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Among the rcmtiaing models, we obierred Xfmn. BUke end Varler’i at- 
mospheric pile.dririog machine,— Mr. Ytrlev’i rotating air-pomp, — Mr. S.P. 
Bidder’s simple and etfectire coal-drops, — Mr. Dodd’s rail-straightening 
machine, — Mr. Southam’s wedge and screw fix, — Mr. Thornton’s improved 
bjdraalic Ufllng-jack,— Mr. Wetherall’a iroo-twiiter,— Mr. Chrime’s patent 
fire-plug valve, — Mr. Beattie's new wooden rajlwiy, with the drawing of the 
aystem of manufacturing It.— a model of a folding boat, of which each side 
was msde of two thicknesses of srater-proof cloth, filled in on Capt. Light's 
principle with very buoyant rceda, rendered non-ahsorbent. and consequently 
rendering the boat incapable of sinking, even when full of water, and even 
when partially torn by accident. The expedition in search of Sir John 
Franklin has been furnished with boats of this description, in order that 
they may be easily transported across the ice, and may bear iojuriea which 
would ilcatroy a wooden boat. The Gutla-Percha Company sent a selection 
of their products from the rough material throughout all its stages of manu- 
facture to the finished articles. Mr. Chubb’s safety chest and locks and 
keys, — Mr. Oe la Foe’s ingcaioua locks and bolts,— Mr. Dtfrie'a improved 
dry gas-meter,— the new Aneroid barometera, — and nnmerona other iote- 
reating models and specunena. 

/Mise 20.— JosacA Fisld, Esq.^ President, in the Chair. 

** On J/arbourt of Dy the Right lion, the Earl of LovELAca. 

The paper consisted chiefly in a succinct review of the Reports of the 
Commissioners on Sbipwraclct atsd on Harbours of Refuge; giving the 
0|nmoDt of the naval officers and civil engineers on the necessity for har- 
bours, io certaiu siluatioos, and the naval qualities possessed by those 
poiitiom — the possibility of eonttmetlng harbours in them, andtbe nstore 
of the stnicturei. The necessity for harbours on our coasts, capable of 
abeltering fleets from storms in p^ee, and the enemy daring war, appeared 
to be admitted, ptitieulariy at the present moment, when the disturbed 
state of the oonCinent and the restless ehsncttr of our near neighbours 
were considered. It was stated, that, of varkos sitaations pointed out, 
that of Dover was the only one yet decided upon, although great works 
are eentempUted at Portland, where, from Mr. Uendel’s designs, n system 
of construction would be adopted, which would be both ceonomied nod 
stable, and, at the aims time, would aflTord employment to a elsss of persons 
whose labour it had beea difficult hitherto to use efficiently. The various 
projects of floating btenkwaters, and other artificial shelter for vessels, were 
then examined, and were generally eondeained. as catiraly incfBdent for the 
objeeSi proposed. 

The questions relative to the movement of sand, the driftmg ol the 
shingle, and the deposit of silt in Dover Bay, and other pUoei, were treated 
at great length, and reasona given for the various forms of eonstructioa, and 
of the projects for meeting the difficulties induced by these circumstances. 

The next question was the place of the harbour, and the mode of con- 
struction of the works. After quoting all the anthoriUea on both sides, 
including the naval officers, the commissioners, the civil engineers, and the 
scientific writers, the prdBnusoe was given to a large hnriwur, with two 
entrances, so placed as to allow a sufficient run of the tide through it, to 
prevent any very eoneiderable deposit of sill, but so eonstnicted as to aflTord 
shelter to the veisele wtihia. The pier walls inclosing the harbour to be 
boUt vertically op from the bottom, or with a very slight inclination in their 
height, iaatead of throwing in masses of rubble stone, to find its own angle 
of repoee, which, it wae shown, wu not less than four or five to one, and 
that it only attamed solidity after a lapae of many years, even with a due ad- 
uixtnre of small materials to All up the interstices, and after constant sop- 
pUes of stone, to replace that whi^ the sees had removed. The reports of 
C^t. WaabingtOD were quoted, to prove the failure* that had oeenrred at 
certain harbours in Irclaod, where it was slated that the long slopes had 
been destroyed by the ten, and had ruined the bnrbours they were intended 
to protect. The procoodiogs at Cherbourg and Plyenoutb ware followed In 
great detail, with a view to deducing argumcnia agniaat the long slope*, and 
io favour of vertical aea-walU. 

The protest, by Sir Howard DougUs, io favour of long ilopea, was 
anamioed at great length, and the argnmants used on both aidei were 
nnalyeed with skill and candour. 

C^eoel Bmy’s theory of the effects of the " jbotU du was care- 

fully enamined ; and, without going to the entire length that he did, it was 
admitted, io many c an es, tbe effects produced were as ho deeeribed tham, 
and that the subject, as ho had brought it forward, was well worthy tbe 
aticatioo of civil eogiaecn. 

Tbe placing a vcrtioal wall upon a substratum of rubble, in tbe form of a 
long slope, waa shown to be pregnant with mischief, and bad never been 
euceMsful ; and that tha adoption of that system at Cherbourg bad been a 
Bailor of neeomily rather than of choice. 

Ur. Alan Stevonaon’s clever experimenta, on tha force of waves strikiag 
oppoeiag bodies, wore given ; and it wu urged, that Ibe force shown to bo 
dmlop^ by a breaking wave could not act upon a vortical wall, up and 
down which it would merely oacillatc ; whereas U might fall, with all its 
Mcomolated foroe upon a slope, upon which it would naturally break. In 
oonelusioD, it was urged that, although for Dover, which wu Ibe spot 
whereon to mount guud over the ebnaneJ, in order not only to prevent 
invaatoa, but to maintain our present naval supremacy, it might Ik permitted 
to expend a large sum of money ; yet it would not do to Ae*e sreeroi J)o9trM ; 
and, thorefore, it behoved the anthoritiM to oeooklcr cnrefolly tbe aite, tbe 



plan, and the method of construction, before commencing works, U which, 
in the present state of engineering sdenee, the experienee of the pent 
should be used to nvold the errors that had occurred in former nod timilar 
works. 

In the disntstion which ensued, and in which the principal civil engineen 
engaged on great hydraulic works took part, after justly oomplimenting the 
Rarl of Lovelace, for the very able and impartial analysie he had made of 
j tbe evidence contained in the Government reporte, end tbe doeumeats in 
his posaesiiOD, tbe epeaken explained most satisfaetorily the actual circum- 
stances and conditions of the works which bad been instanced u failoree : 
and it wu sbovrn, that fer from being expensive or usele«e works, they h^ 
been completed vritbin the original estimates ; and that wherever the con- 
structioo had required rutoratioD, or addition, iX bad arieen from the use M 
defective materiMs, which, being on the spot. It had been obligatory to em- 
ploy, and not from tbe use of the long slope, which, u compared to vertied 
Willi io similar sitnetions, wu shown to be more durable, and to have been, 
io many insunees, successfully substituted for vertical waUi, after they had 
succumbed to tbe uiaulu of the raging billows. 

INSTITUTION OF MECH,\NICAL ENGINEERS. 

June IS.— J« £. M’Conhu.l, V.P., ia tbe Chair. 

ON THE BALANCING OF WHEELS. 

Mr. N‘€oRiiai.L rend tbe following ioteresUog paper on tbe above 
eubject>-Tbe paper treated on the bulanctflg of whtola aa a very 
porlant meUer, a* nwat of the aceidents from carriagea jumpiac off the 
line, bad eriaen from the balance in the wheel* of tbe engine. The fiiat 
who made Ihia asatler of practical obaervatioa waa Mr. Geoige Uoatoa, of 
Birmingham, oa euminiog a lathe ia the taraiog-rooiDs of £ari Cravea, 
tbe pulley of which be foaad to be out of balance. This be rrmedied, ami 
the lathe worked well again. M r. M'Coonell inelaaced several railway 
aceideots of late, which bad arisen from a want of proper balaacc ia the 
wheels of the engine. He then proceeded to illustrate the usoal method 
of balancing ibe wheels oi loeomotive engine*, which he ooosidered u 
improper oee, nod, oo reference to experimests with naotber model, 
out tbe desirability of obtniniof no nocurate balnoce ia the piston end 
piston-rod. 

In tbe ooane of tbe paper, Mr. M'Conn^ exh ibit e d varioaa experi- 
menls with a Bodel railway carriage, eiplaoatory and iUnstrativc of the 
stateascola advaaeed in the above paper. Tbe first cxperioieat waa 
made with wheela io balnnee, the motion to which was given by a spring, 
nod the nustained regularity of the motioD waa onexoeptiooable. fo the 
•econd esperimeni, a small piece of irxM> wae inserted in tha whael^ and 
the balance coo^uently destroyed— the natural temlenoy beiog to cause 
a jumping and jerking motioo, to obviate which was the object sought ia 
this contrivaace. Similar experimeula were made, to show the aecesaily 
of adopting a similar system of bslasclog the piatoa and pistoo-rods, ia 
order to obviate this same junoping motioo. 

In explanation, Mr. M*CunotU sakl, that the wheels oouJd be properly 
balanced together. First, one wheel was balnaoed, nod tbea they pul tW 
other wheel oo upon the other side of the engine, nod balanced it in the 
same manner. M'beo the matter wan first plaoed before Mr. Rohevt 
Stephenioo, thst geoUeman considered it of no service, and it asm with 
much oppoeiUou ; hot since that time Mr. Stephenson, and many otlmt 
gentlemeD, had a plan of balancing their wheela, which, in his 

(Mr. H’CoooeU’s) opioleo, wu net the correct one. When a l oc omo ti ve- 
engine wu eonaccle^ nod the driving-wheels and working part ittnfhsd, 
it wu lifted up upon centres, sod set slowly in isolioo, bslaoce-weighis 
being added nntil it moved at n certain tps^ without oscillating, and it 
became perfectly settled on its centre*. Thst plan asi^ answer tolerably 
well, but it wu the really true mode of balancing wbuln. Hn can- 
lidered thnt great evil resulted from tbe piatoa ud plsloo-rod not being la 
balance ; it bed been the canu of neeident* ia several case* where Ih* 
engine did not leave Ibe rail* when the wheel* were ia balance. If the 
engine nttained a certain velocity— the pi*toe>rod moving 1,000 feel a 
minute — this momentam became so great, that tbe engine must junp ; aad 
the front wheels were, in some ioslnacea, clear of the road, end they cooU 
see betwuo the wheel sod the rsil. They bad no engine at Wolvertoa, 
fitted up with thou correcling weigbts, and it had been tried, for the fint 
time, Ibet nmrniog oa block*. The engine at n certain speed on the 
blocks, threw Maclf down, and they were not able to run it so fast as 
might be wished ; but, oe attachiog the balance-weight, the moUoa of the 
engine wu completely oeulralined. 

Mr. Midolbiuh said, that this appeared to be tbe aystem of balancing 
wheels, which bad been introdaeea to the notice of the Kerth- Western 
Railway, some year* ago, by Mr. George Heaton, aad against which 
hitherto there bad beea mo^ prejudice. He foU convinced that it wu 
one of tbe beet methods ever suggested for secnrii^ the lafoty of the 
public, when travelling oa railways, aad a grut many accidents might b* 
obviat^ by the sdoption of this, or some similar plaii of halsacing the 
wheels of engioM and carriage*. It wu sepposed that the Notlh-W'eetnra 
line had diaapproved of Mr. Heaton’s pla^ but he wu happy In lad 
that there wu now some probability of Mr. Heaton reaping tha reward 
of his indnstry by the use of his patent. 

Mr. Cowpca said, that a system of balancing wheels wu used by the 
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EMten CoQQtie* ConpAoy ele? eo yttn «go ; bst wm decidedly a 
Mperior plan to any be had em wilneaaed, vtd to muy reepeeU auperior 
to tbe plan be bad aeeo of Mr. HeaUn’a. 

Mr. M^Conmbll aaid«tbat Mr. Robert Stepbenaon bad expreoMd bi» 
entire approval of tbe ntUlty of tbe proponed node of balaacieg wtueU, 
aad had trendy fieea orden for it to be attached to an eoguie he waa now 
cooBtniettn|. 



LIGHT ENGINES—LIGHT TRAINS.* 



The S cc rtl a Ty read tbe foilowioK paper oo tbe above aob^ect, by Mr* 
Samcu., eogiacer of tbe Eaateni Ooaotiea Railway llie Maatl loco* 
■ntive. lately introdaeed on tbe Eaetem Coaatiec Railway, baviog at* 
tncted none coBaidcrabie atteotioB, baa iodocad aie to preeeat to yoor 
aotiee a abort deneriptioa of It ; and, at tbe aaae Ubm, to offer a few ob- 
aervattom oo tbe praotieabillty of tbe priaeiple to tbe cooTeyaace of pae- 
acogera. Thia carriage waa oooalroetod nnder ny ■operinteoikaco, for 
the purpoee of coaveyiag nyartf aad iaapeetora on tbe llaen of the 
Eaatera Couatiea Railway, aad thereby avoidiag tbe great expeoae of 
apecaal eogieee. Tbe total leafth of tbe carriage ia Ut fu 6 io., aad 
iacludea raaebioery, waler-tank, aod aeata for acTco paaaeogera, on oee 
frane, which U huog below tbe axlea, aod ta cairird on four wheels, of 
S ft. 4 in. Id diameter, tbe floor beiog witbio nloe iocbca of the level of 
tbe raila. It ia propelleS by two cyltoden, 9) ioebra in diameter, with a 
6*iocb strobe, placed oo ee!^ aide of the boiler, aod acting on a crank 
axle. Tbe boiler ie cylindrical, placed vertically, aod ia 1 ft. 7 io. in 
diameter, by 4 ft 3 io. io height ; contaioiag a flre*boi, 16 iocbea diameter, 
by 14 iachca birt ; and 94 tubaa, 3ft 6in. loaf, by 1| tooboa diameter: 
giving feet beating aurfaee oo the fire-box, and 38 feet oo tbe tube#. 
The engine is fitted complete, with liok-motion, feed-pompa, &c. The 
wmler»tank ia placed nnder tbe aeaU, and will contain 40 gailooa. This 
carriage is capable of conveying oeven persooa, at tbe rale ^ >0 mile* an 
hour. It baa, at tioien, attained a speed of 44 rnUee. Tbe coosomptioe of 
ooke ii only 9b ib. per mile ; nod the weight of the whole nmehioo does 
not exeood 9S ewt, ioeludiog eoke aad water. Tbe retail of obeerva- 
tloae, which I have for a cooiiderable time been making, on the Braacb 
PasM^ Traffic of Raihraya, baa been to convince me that, on tbe 
whole, it is not remuoemtivr, aod, in some cases, ia even worked at a 
loaa. 1 have been, therefore, led to conitder whether the expeoaca might 
oot be redoced, by the iotrodocUon of a system of stcara-caiTiagcs more 
awltoble to tbe amonto of traffic to be conveyed, it is evident, that tbe 
more we can reduce the dead weight of tbe trmiee and engines, in propor- 
tion to the number of passengers, the less will be tbe expense of repairs, 
both of the carryifig stock sod eogines, aod of tbe way aad works of the 
line. Tbe average weight of a train, oo the branch lines of the lending 
railways, is &6 tone ; tbe number of paseengers, conveyed by each train, 
net exModiog ta to 40 oo many of tbo branch railways in England. Sup« 
posing each passcoger, with luggage, to weigh I \ ewt., tbe total weight 
of paseengers conveyed is about 3 toot; or, in other words, for every ton 
of paying load we are oow carrying by the present system of locomolioo, 
we have from IB to 90 tons of dead weight. It is, therefore, io e commer- 
cial point of view, of tbe greateet importance, not only to railway com* 
panics, bat to the public genermlly, that aone leas ezpeasive, and, at the 
same time, equally safe, means of transit be adopted. It is, ih^fore, 
proposed to substitute sletm*«arriagex for locomotives oo braoeb railways, 
similar in coostrucUoo to the drawings berewilh produced. These draw- 
ings represent a patent steam-carriage, now in course of coustnictioo, 
onder my direction, by Ur. W. J). Adams, the patentee, for tbe Eastern 
Counties Railway Company. Tbe following are a few of tbe principal 
diaasaskms Diameter of cylinders, 7 iochee ; length of stroke, 19 inches ; 
diameter of driviog-wbeels, 3 feet ; distance between centres, 90 feel ; 
width of framing, 6 fr. 6 in. Tbe boiler is of tbe ordinary locomotivo 
coQSUnction ; 6 feet long, by 9 fr. 6 io. in diameter. Tbe fire-box Is 

9 ft. 101 fo* by aft. Gin. There are to be Its tubes, of 11 inch io 
dia Biste f,aod S A. 3 is. In length, giving 910 feel of beating surface in 
the tubes. Tbe area of the fire-box is 3S square fret, giving a total of 
995 feet of bcattog svrfaoe oa the boiler. Tbe ooaeamptioa of eoke I 
have estimated at 7 Ib. per mile, at a velocity of 40 milea per hour. Tbe 
total weight of the steaos-carriage, with its coke and water, vriil oot exceed 

10 toos, aad it will be capable of coavryiog about 49 passengers, at a 
speed of 40 miles per hour. Tbe water is to be carried bdow tbe floor of 
tbe carriage, ia wnragbt-iroa tabes, of 19 iaehes diameter, and 19 feet 
4oog. One grrot object attained ia this machine, is tbe reduetioa of tbe 
centre of gravity, aod tbe conerqncnt absence of lateral oscillation. This 
carriage is intended for the Eofield and Edmonton branch of tbe Eastern 
Connties Railway, aad is expected to be st work in about three owaths 
from this date. When Ue pnudical ntiJity aad eoooomy has been proved, 
1 shall be glad to submit tbe resolt to the lostitotiDB at a fotare meeting ; 
an I feci coovineed Ifaat tbe subject is one deeerving tbe aUeatioo of the 
member^ aod of aJl parlies iotcnisled in the profitable workiog of rail- 
ways. 1 may also add, that were the system of light steam-carriages 
adopted, branch railways might be ooostrueled at a very small coat 
iadeed, compared with the pr ese nt oallay (wbirh ie aaavoidable so loag as 
the present system of heavy eogines is ceotiaaed) ; aad tbe advantages 
of railway accommodation might be extended to tb^ districts, wbkh can 
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never hope to eqjoy them, if the coostructioo of reilways continue to 
require such large outlay of capitaL" 

Mr. M*Coxnxi.l alao read a commaaioaiioa oa tbe same lohject. He 
had declined ^iog any opinion, wishing to take Um tease of tbe lutitotum 
open tbs merits ^ the engine io qoastioa. 

Mr. SAMcraL ooniidered that his eoglae would save a considerable sum 
in tbe wear ind tear of tbe rails, if not in coke, in comcquance of tbe greet 
luduction in the weight of tbe engine. He eethnetod tbe wear aad tear of 
rails at £80 per aaeum, independent of the tosa ia tbe tyres of driving* 
wheels, which was a large Muroe of ooUny. Ho sumstod tbe ranning of a 
number of sasaU trains on a tight deaeriptleo of which would reduee 
tbe coat of bfaaeh railways, aad, at tbe tame time, be adequate to all tte 
local traffic. 

A Member iaquifud, bow tbe projeelor would be enabled to convey heavy 
eastings upon such a Hne ? 

.Mr. Samoxl said, that might be obviated by diakributiag the weight aver 
several trucks, os was sometimes fooed necessary upon tbe lioea now io oee ; 
and, in ease of holiday excursions, he propoaed runaiog a nnmber of these 
small trains, iastaMl of tbe prese n t heavy ones. 

Mr. MToxnxu. said, that be preanmed it would be detirable to have tbe 
rails sufficiently heavy to allow an ordinary locomotive to travel over them, 
in case additional cairiages had to be taken on at certain points of the line, 
for extra traffic arising from boUdayi, races, Ac. 

Mr. SAMuax. aaid, it would be desirable that such should bo the case, 
where it oouid be done. It wu propoeed to ooastruct these rails on longi- 
tudinal bearings of Umber*— therefore, a oomparatively heavy engine might 
traveiae it wUbout danger. In reply to further qaesUoas, Sir. Samuel said, 
that tbe pretiure uioally used in this eogine was 120 Ib. ; but it was not 
propoeed to work thoee branch engines at a preeeure of more than SO lb. 

Mr. U'CoMKBLL aad Mr. Cowpta considered this engioe peculiarly calcu- 
lated to be worked with economy oa tbe branch lioea, as it would tend very 
much to make them pay, by ve^*wu‘Ung the locomotive expenditure. 

Mr. Bucau inquired, how the distanoe of tbe wheels would suit the 
present tum-tid}les ? 

Mr. Samuil ssid, it waa urual, at every tormiona, to have a large turn- 
table, suited for engine tod ten^r ; and, where there was not soch a era- 
triranoe, they could make a triangle, which would be as good. The increased 
■peed obtained on t bese trains would obviate the necessity of frequent 
changes of carriages ; and he estimated tbe average eoet of conveying the 
passeogeri would oot exceed one-flflb of a penny per mile. Many of the 
branch lines did not pay, and some eoonomiaiag priaeiple was n^ed to 
effect that object. In answer to further questions Mr. Samuel said, that be 
proposed to work the goods traffic in a similar manner. 

Mr. M'Coxnlu. still thought that tbe rails should be equal on these 
branch Unca, to bear the urdioary enginea now in use on the main lines, in 
case they went over them j tbe wear and tear would also be less upon 
strong rails. 

Mr. Cowpca eoasidered the ordinary rails in use were much too light, 
aod, at Iba praaent price of iron, be tbengbt ii bad policy to lay down4t 
light raU. 

Tbe mealing expressed their entire approval of tbe eogine for all the pur- 
poses of the ordinary braacb lines of railway. 



NOTES OF THE MONTH. 

Dofwerrmlype Ffo/vr. — Tha piatea prepared by depositiag rilver by ele^ 
trical agency have been found for Mperior to tbe ordiaarily-prepared platee. 
The mode edopted by Mr. KUbura to teet the superiority of tbe eiectro- 
piated metal is to deposit sliver, by a Smec's battmy, on one-half of a 
gularly-prepared plate, and then to apply the sensitive coating, end to go 
through tbe nsual prooeee of taking a picture. He esys that the lights a^ 
shadows oa the half that has been eleetro-piated will be much more clear 
aed distiaet, end that in eomparison vritb portion of tbe plate, tha other 
will appear g r ea ey. Tbe requisite tisM of expaenre also is found to be 
redoc^ about ona-toird. 

Atrial NaHpaflow.~Mr. Fitter, of Launtoi, Oxfordshire, has published 
plans and deseriptions of an ** improved Arebimadiu Balloon," whereby it 
Is proposed to move through the air by peddlo-wbaMs, set in motion by a 
•team-engine. This aerostatic maebtne vriU indeod bo a ** mnnster baUoon." 
as it is proposed to give it buoyancy tufltolent to raiia thirteen toos \ and it 
is to be 120 feet long, exclusive of hemisphefwal eank. Mr. Pieter eoaoelvea 
there will be Uttie duBculty in steering this amfial ship, but he teems altoge- 
ther to overtook tbe absence of ■ guiding lerietauae, for though be may be 
able to turn the meebine round, that wocM be of no avail ia steering, oaleea 
there be some resiitiog force aoperior to thM of tbe wind. 

Bmkaofft Openai . — One of tbe lines of nils of tbe Bohoo, Bleckbum, 
and West Torkshire hu been opened. The Tiverton braoeb of tbe Bristol 
and Exeter Una waa opened on the 12tb June. 

GBMsproniiM t^f tha Gaapa QuasHsn.— *lt hu been dcdM by a eommittee 
of tbo House of Contmoni, "tbst tbe double gwigQ Rudl be laid down 
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from Feanjr Compton to Woltrerfanioptoo, the mode of lining down to be 
raeh u tbe lUiWay CommiMionen may approve.'' " By thii decision/’ 
aajTB tbe Ckromicle, " the settlement of tbe gauge question, to attain 

which a commbsion wu appointed in 1845 aod legislation took place in 
184C, is sent to the wind.’'. . . . '* Tbos, dirersity of gauge is being allowed 
to take root in tbe moot pernicious form which it could adopt-^namely, the 
donble gauge system.” 

AVkt JtwtMpkeric AethMy.— A working model of Meaart. Harlow and 
Young’s atmospheric railway has been recently eahibiting, and it works very 
aatisfsctorily on a length of 150 feet, with a four«ioehtuM. Tbe peculiarity 
of the ioveatioa depends on tbe formation of the vslve. The tube is cast 
with a longitodinal opening, similar to Clegg's ; but, instead of a flap>Talre, 
the action is preciaely similar to tbe sliae^Talve of a steam-engine. Tbe 
aides of the opening are so cost, that one side presents a horizontal groove, 
and tbe other a tabular face, both planed perfectly true. On the tabular 
face the alide-valre rests, when fore^ out of tbe groove by tbe passage of 
tbe coulter, consisting of bers of iron, in n fnll-siae working tube, proposed 
to be 4 or 5 feet in length. At each end of these bars a semicireoUr open* 
lag is turned through about half their thicknees, forming, when two abut 
against etch other, a circular slot, in which is placed a disc of iron, ground 
perfectly true with tbe under surface of the ben, aud thus presenting a sort 
of rule joint without any ftzed axis, and forming coIlecUvely a loose chain 
which alides over tbe opening, and renders it air-tight. To each of Ibeee 
bets, or links, is placed a it^ spring, in tbe ihspe of a carriage-spring, 
merely of lofficient power to preu tbe valve into its place, after tbe pwage 
of the coalter. The whole is covered by a top plate, to keep out grit, wet, 
■now, Ac., with the exception of a small space to allow the coulter to pus, 
which U not much thicker than a saw blade, and which connects tbe leatdiog 
Ctrziige with the piston in the usual manner. 

Preserre/sM q/* Wood for Aailwey Slwyrerr.— Ifessrs. Hutin and Bootigny 
have obtained a patent in France, for tbe preservation of wood ioleoded 
for railway aleepers ; tbe process of which depends on 611iog the pores at 
etch end with a bituminous cement, after tbe ends have been previously 
charred. The process is thus described : ” Immerse tbe ends of a piece 
of wood in some liqnid carburelted hydrogen, such, for instance, as tbe 
oil of schist, wbicb peoetrates quickly some distance into the wo^. 8. 
Set this carburetted hydrogen oo fire, and at tbe moment tbe fiame baa 
burnt out, plunge the wood to the height of a few inches into a hot mixture 
of pitch, tar, ana sbelJac, which will be allghtly drawn op between the fibres, 
and form at each extremity of tbe wood a kind of bennetical seal, onalter- 
able by moistnre and air. 5. Coat the wood with tar over its whole sur- 
Imo by the ordinary methods.”— A process nearly similar was not long 
sinoe communicated to the Paris Academy of Sciences, by M. Gemini, 
In bis plan, tar is used for tbe purpose of filling tbe pores of tbe wood, 
without the addition of any substance. He enctosea the wood in a cylinder, 
wherein it is deuicated by bigb-pressore eleam. A vacuum is then pro- 
duced, and additionsLl force is given to the tar in its penetration of tbe 
fibres of the wood by a force-pump. M. Gemini oboerves that a separa- 
te takes place between tbe solid portion of tbe tar (the pitch) and the 
oily portion ; and that ibe first penetrates only an iocb, whilst tbe oily 
matter will penetrate tbronghout the whole substance of the wood. 

Tko ** Dioinintf Aod.”— It ts a practice not aneommoo in tbe mining dis- 
tricts of Cornwall, to search for veins of ore by the ” divining rod,” which 
is supposed to be attracted towards the metri on walking over the surface 
of the ground. The following letter, in the Mining ligned “ H. F. 

Penny, Nottiog-hilJ,” thus describes the modui speroadi, at lisviug been luc- 
otssfolly practised in bis presence. If Mr. Penny be neither deceiving nor 
deorived, this is one of tbe things that philosophy eaanot account lor:— 

” I have witnessed the operation of tbe divining rod, in a manner most 
eonclttsive sod saUsActory to my own mind. 1 vrent, accompanied by Mr. 
H., first to Wheal Jane, tbe oodergronod captain of which is whst they 
call a douser. He order^ one of tbe men to cat balf-a-doxen witbei, of 
the requisite shape, from a neighbouring hedge, aod we then proceeded to 
1 field, acrxMS which the lode lay. We each held a rod, and walked abreast, 
tbe captain in the middle. Upon croeaing the lode his rod bent downwards, 
and, to my surprise and delight, I felt, at tbe same time, mine preuing 
against the flesh of tbe fioger, when it went down gradually from being 
perpendicular to horizontal, but would not go lower. Mr. H.'s remained per- 
fectly stationary ! We tried it again and again with the same result— tbe 
captain’s, however, going lower aod more freely than mine. We then went 
to another mine beyond Perran, and sent for a labouring miner from under- 
ground, who is a celebrated denser. We had another ^tleman, a Mr. C., 
with US, an old fanner, a clerk of this mine, aod mysrif— thus making six, 
all armed with rods. On crossing tbe lode, the dovrser's rod went down like 
a shot, completely inverted I Mine went down graduallv, but its pressore 
vrai quite perceptible, until one of tbe limbs of tbe rod, close to my fist, 
actually broke ftom tbe mpterious force in operation. Now, bolding 
ny bands perfectly still, and grasping each limb of tbe rod, it is impouible 
to move it downwards by any voluntary motion, mocb less to break it. Mr. 
ll/s remained as usual, quite stationary, as also tbe clerk’s ; tbe fermerii 
and Mr. C.’s acted neariy as powerfoUy as mine, very much to tbe sstonisb- 
sent oi tbe latter, who waa an unbeliever. I may mention, that it will not 
act with one person oot of 50, or, perhaps, out of 100.” 

7%e Magnetic 7>iqpr^A— Mr. Nstbaaiel Holmes, who is in the employ- 
ment of tbe Elsctrio Telegraph Company, has made an improvement in 



magnetic telempb which promises to be of greet utility. The inv 
thus described by himself in a letter to the Athenteum\—‘* It msy , 
uninteresting to record the recent improvement 1 hare made in redos' 
ezpenditore of battery power to one-tenth of the amount required I 
so that now, instead of working on the tong circuit (a distance of a 
ndles), with an equivalent of 840 pairs of plates, 24 pairs do duty, i 
much more effective result— tbe reduced intensity not suffering so *ma 
the effect of bad insulation. Tbe most important point, however, 
economy of power when it is applied to tbe numerous stations thro 
tbe kingdom, and tbe increased facility of working through a much 
amount of circuit resistance. Tbe addition consists in the substitn 
single small steel losenge, three quarters of an inch long, for tl 
5-inch astatic magnetic noodles, and placed betvreen two small ooils, 
culiar shape. This form hu the advantage, bosidee those already me 
of giving a signal free from that constant vibration of tbe needle, 
which so mu^ bu been said — the pendulous action of gravity beii 
limited, from ita better adapted form.’* 

Toiegr^h iVq^r.— Tbe profita of tbe New York and Wuhiagton \ 
graph Company are reported to amount to 1,000 dollars per month. i 
western Telegraph Company is, however, said to be doing a better b 
than that. 



liXST or IfEW PATBim. 

GnAMTio iir nwaLAKD v&ok May 30, to Juki 16, 1848. 
ffur Monthe aUowdfor Enrolment, tpUeu otherteiee ejipreteed, ' 

WUUaa WooaJ, ot Cmuatr.plaM. W^tarloo-md, Surrey, wpel muoiacti 
“ Inprurtncots la wvtnrluf cvpeU, aod la priatiaf csrpeU and o<b«r faltrtct.’ 
May W. 

WUllara Soatoa. of Camden Town, Mtddlawx, ftstkfnan, tor "Impromi 
doolaf tubaa, aod in prereottof and removtas the loenituUea la boUan.” — May 
_ Jmper VSlteekf Bofvra. ot NoUtafbam-ilrwt, Dablla, drll eriginner, for " 
Improrod metboda and nacblncry for lb* preparatiaa of p««l aa a rtiei, and la 
Uon witb certain Mbetancee aa acompoat or manure.”— June 1. { 

Bkbard Chrtatopber Uaaaell, of Craa(c road, Surrey, fentlcmaa, for** 

S rorameota to the ooDatruetkm ot vebldea uaM oo rallwayi or wt comaa 
aae 1. 

TtMKoaa Bant Barber, of KlM.atrMl, CbeepaMa, tor ** Improrcmants la omcbl 
aawlai veod.** (A conmualcauoa.) — iae* 1. 

Jamea Banbam. of Strattord, Fiaei, manntocbirrr, for *' lapromiwDta is the ^ 
toctonofnata.”— June 1. 

Ttiomaa BurdaU Turtoo. of Sbefldd.atrect, manufactarar, for ** certain laap: 
la machinery for bcndlas aad StUns plataa or bara of iteel, boo, aad other ami 
be ua^ for iMoaotlrt esslse aad earring* •prtnf*. end other purpear a .'*— duoe 1. 

Bcnry Adcock, ot Moerfata-tUaet, l«BdaD, drll aafiocar, for ** certain Im 
to fmacea and ttre-plooea.” — June S. i 



WUUnoa Bdodlty, of Bimlngham, naautocturer, for '* Imprortmaata In the I 
factare of articlea of paplcr.iBaena.'*-~Juoe d, 

Richard Baroea, of WIfan, LoBcaalcr, paa abater, for *' ctruln tmprorad ap. 
for laanutocturtne gat for lliuoalaatloD, pari of which tmpromnenta la appllo 
retora for dlatUlins, pyroUgoeout, aod other aUallar purpoaea.*’— June 6. 



which tmpromnenta ie appll 



Bca)amla Lathrop, Eaq., of XIag.atrral, Cheafialde, Loodoo, tor **ao Improved < 
for railway parpoaaa.”—Jaor e. 

Jomph Foot, of Spiul>tquafr, btlddlcacz, ailk manutoeturer, for '* Improveia 
maldog tkdna of allk.’' — June S. 

Joabua Procter Weathcod. of Maocbetler, manutoeturer, for ** Improma 
laanutocluring fur iDM fabrka.'*— JuM il. , 

Tbomu Daltoa, of Coreoiry, tllk dyer, for *' loprovtDeaU In the maauf 
fi^Dsea, slmpe, and btilt]ona.*'^uae 8. | 

Paul Uartr Dartu. of Ptria, in tbe Republic ot France, tor ** Improramcala la 
motive power.”— June 8. i 

JUchard Want aad Oeorfv Vrmum, both of Enfield, If Iddlesea. cDgtnecn, ' 
imprarvd aieain-engine. whtcb atay hr alao worked by air aad other Sulda.**— Jane 
Joha Miller, of Henrlrlta-atrcet, Covrot Garden, geaUeman, for ”a new 
accaleraUd mmalrlte locomotkia, even by animal ImpuUdOB, tor every apectaa of tr< 
ma^nea acting by meant of whaela, wbtiber oa laad or water.*' (A communkoi 
June 19. 

Charlea Henry Capuce. of Edgbaatoo, Warwick, gentlemaa, for a method of p 
aod cteanalng mlnerala aad othrr ■abataarca.” — June 19. 

Joikua Taylor Beale, of Eaat Greenwich, Keol, dvU codaeer, for ** Improvem 
tbe conatructlon and amngrtneot of en^nea aod macnloery for prepeUiOf I 
TcMClt oa wiUer, with a meaca of preveatlag tacniataUen In the boUcra, part* of ' 
Improremcnta are applicable to laad purpoaee.”— June 13. 

Il W illiam Hant, of Dodder HtU, Weecteler, cbefalal. tor ” Improved appt^aa 
tiaed In procetaea coaaected with the maautocture of certain metala and aalta ' 

Sir Henry Bart, Commkaalooar of Greenwich HoeptUl, Rear-Admiral In the Na 
*' ImprovemeaU in apparmuia for preventing what are called ' inwky cbltnncya-* ”■ 
**• 

WDDamChamberiia.Jna., of St. LeoBard'e-on-lbe-Sra, Snaaez, gentleman, for * 
prarencata la apparatua for recording vocaa at electtoos.”— June 13. , 

Jamra Roooe, of Darlaatoo, Stafford, lahe maautocturer, aod William Haden Rj ' 
•on the TouBfcr, of the aame place, for *' Improvemeata In the nMOufacture of la 
— Jufw 13. 

George Emmett, of Oldham, la the coaaty of lAScaeter. drll cnflaeer, for ” 
Improwmrnta In the manatocture of fuel, and In tba eonitractloo aad a 
tornacee, floca, boUen, ovena, aadretorta, havtug foe tbelr oblect the ccmoalcal 
tien of ealodc, the maautorture of fM for lUumnatloo, aad the eoniumptleo of 
aad ether gescoua producta.”'— duoe 16. 
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THE JACQUARD PUNCHING MACHINE. 

( With two Eriffravingty PbUei X. and XI* ) 

^aient Mocking far Perfarotin^ Mctai Plate*^ tuck <u art u*fd 
Stmm-Boilert^ S(c. ; and emptoyed far Pun^iny the Piaiet of the 
mlar Bridyt at Conway ; at (he Glebe Workiy Mandwetery 

lemn. RoBKan, Fothrb«u.l, aad Co. 

>. Roberta, the p«teiit«ef hu moat liberally^ at our particular 
cat, fumiabed ua with all the detailed drawinga of this \ery 
irtaot machine ; fur which we are sure all our mechanical 
Cm will join with ua in awardin|p thanka for hia liberality. 
m. 1 (Plate X.) repreeeota a aectional elevation of the machine; 
$y an elevation of the back of the machine ; fig. 3, a plan-view of 
kpparatua for putting the puncbea out of action without 
^ng the By-wheel; and fig. 4, a plan-view of a few of the 

f d platea. Fig. h fPlate XI.) rcpreaenta a front elevation ; 
tide elevation; ana fig. T,a boriaontal aection, taken through 
ed line A', A% in figa. 1 and S. Fig. B ia a detached view 
traveree-appmtua ; and fig. 9, a detached view of the 
-down or atripping apparatua. A, A. the atandarda. B, 
through which there la an opening for the punching or 
il punched out of the plate, to fall through ; tnia bed la la- 
id into the atandarda. C, a atreteher-bar, to connect the top 
he atandarda. D, fulcrum of the levera 9, 9, which withdraw 
^nehea, and of the lever «a, which traveraea the plate. E, a 
gum-aha/t, to which the levera^', J, and k, k, are keyed. F, the . 
p or eccentric abaft, working in buahea in the atandarda. G, | 



Bar-wheel, k^ed on the eeoentrio-ahafi. H, a pinion, working 
I the wheel G. I, the Bv-whecl shaft, on which are the fast 
( loose pulleya K. and L, the pinion H, and the By-wheel J. 
iM, connecting-roda, fitted to the eccentric necka of the shaft 
I N, N, cape of the connecting-roda M, M. f). G, guide-platea 
I the pun<»-rams P, P. Q, the cam-ahafl. R, a spur-wheel, 
9e on the cam>«haft, and having on one aide two projections, 
Breen which there is an opening. R*, a locking-disc or plate, 
ted on the ahaA Q, having upon it a spring catch SB, which 
m into the opening between the projections on the wheel H. 
land R*, are seen detached in fig. 5, and the dotted lines on R* 
^eaent a weight to counterbalance the levers k. S, a toothed- 
leel, keyed on the main-shaft F. T, the punch-ram-depressor, 
)ur^ to the connecting-roda M, M, by knuckle-joints at the 
fer end of the connecting-roda. U, a slide-bar, on which the 
gne traverses, which carries the plate to be punched. V, V, two 
^ slide-bars, to csrry one side of the traverse-frame. W, a 
jek of iron, fastened with short wedges to the bed B, to carry 
I die-plate X, into which the dies d, are inserted, and prevented 
Bi rising by a collar at the lower end of each, as seen in fig. 11. 
k square shaA, earrv'ing the holding-down levers, or strlpping- 
nrs, o, o. Z, Z, levers on each end of the shaft Y. <1, a, the 
pchei let into the punch-holders 6, h, bolted to the rams P, as 
p in the detached view, fig. 5. c, c, pieces bolted to the bed 
to carry the adjusting slide-bars V, v'. d, dies inserted into 
I holder X. e, c, (fig 1), are the selecting slide-bars, which, 
ten allowed to pass through the card-plate, enter the cord-roller^ 
thout being pushed bawward 1^ them ; the card-roller has in 
b case six sides, and the belt of Jacquard plates, after passing 
'er it in the usual manner, passes over s round roller suspended 
a swing-frame, at such an angle as shall keep the belt 
Merately tight, whilst the roller/ advances towards and recedes 
iem the selectors e. p, p, brackets projecting from the depressor 
f, and carried up and down with it. A. k, sliiliug-Mocks, in which 
|m journnlsof the card-roller turn. Toan upright cast on each of 
these blocks, is fitted a rod of round iron, thus, *, with a flat foot, 
hmg enough to extend over two of the six pins in the ends of the 
Card-roller, against which the flat foot of the rods is made to press, 
spiral-springs coiled around them in the usual manner employed 
in tbe Jacquard-loum, which is generally known, and need not be 
further deiicribed. r, 1, (fig. I), are two sets of guide-blocks, for 
the selectors e, one on each side of the depressor, adjustable 
^ laterally by set-screws on flat bam, extending across the machine ; 
tbe use of these blocks is to carry the selecting-bam e, which are 
round at the end that eiitem the cards, and flat at the other end, 
to keep them in their proper positions; the centre portion of each 
Meeting-bar is a solid piece of iron, projecting as much below 
the round stem as will, when the sidecting-bar is driven backwards 
by a card-plate, permit the depreasor T to complete its downward 
stroke witnout the selecting-bar touching the ram 1*, under it. /, j, 

* la riMiarqurtu* (rf the clivncwr of Ibr two mcr«vlnir*, wr atr U 

r**lpoa« firtus oar of platM aaUl MSi aMStb t bst wbaa lh« v«law« w bauod up, 
tW tw« ptatra wUI appaur Uw«ilwr. 
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' are leven keyed on the ahaA E, and connected at their lower end 
by links to the slide-blocks k, k. k, k, are levers also keyed on the 
■haft £, and having each a friction-ruUer at its lower extremity. 
On the shaA Q, are two cams, one of which works a lever k, on 
one aide of the shaA, and the other cam works the other lever k, 
on the opposite side. One of the cams, through the medium of 
the levers/ y, and tbe links before referred to, causes the roller/ 
to approach the aelecting-bars e, and the other cam causea the 
roller to recede from them, until by a catch employed in the ordi- 
nary way in the Jacquard looms, the roller / is made to turn 
through one-sixth of a revolution, and is then retained in that 
position by the pressure of the spiral spring and flat foot above 
referred to. 4, 4 are brackets attached to the depressor T, at the 
back of the machine, seen best in fig. 1. m, a bar resting on tbe 
brackeU 4, /, and connected by rods with tne sliding-blocks k, k, 
which, on receding, cause the W m to bring all the selecting-bars 
e into the position for d^ressing the nuns, as seen in fig. 1 1 . n, n, 
are levers having their fulcra on studs screwed into the standards ; 
one end of these levers is connected by a rod n, with the levers 
Z, Z ; the other end is furnished with a roller which is acted upon 
by a cam u, on the shaA Q, (see fig 8). 0, o, are the holding-down 
levers, adjustable laterally on the shaft Y, so as to admit of one of 
them being placed 00 each side of every punch, p, p, are rods 
connecting the levers n, and Z. By adjusting the len^h of these 
rods, the levers o, o, are made to press upon plates of different 
thickneases, so as to hold the plates down while the punches are 



being withdrawn, q, e, levers turning on the fulcrum-bar D, for 
withdrawing the punches by means of the cams r, r, that actuate 
levers 9, q. #, a broad but rather thin bar, extending through the 
series of punch-rams P, shown by dotted lines in figs. 7, and S. 
The punch-rams P, are made with slots, through which the bar $ 
pawes, and these slots must be almut two inches longer than the 
width of the bar «, in order to allow the punch-rams to be forced 
down when the bar is at the bottom of its stroke. 4, 4, are links 
connecting the bar k with the levers 9, 9. u, u, are which 
depress the holding-down levers 0,0, through the medium of the 
levers », a, rods p, p, and levers Z, Z, and hold down the plate 
while tbe punches are being withdrawn, v, a cam for tbe tra- 
versing-racK 5. w, a lever turning on the fulcrum-bu D, and 
worked by the cam r. x, the cam for lifting the rack 5. p, a 
I lever turning on a stud in the standard, and worked by the cam x, 

I for liAing the traversing-rack 5. x, a rod connecting the lever p 
with the lever 8, seen best in fig. 10. I, isalerer on the traverse- 
■hiiA tf. 3. another lever on the shaA 2. 4, a link connecting tbe 
lever S witn the rack 3. 6, a rod connecting the lever w with the 
lever 1, for traversing the rack 3. 7, a shaA for carrying the 
levers 8, 9, and 10. il, a link connecting the levers 10 and IS. 
13, a shaA carrying the levers 19 and U. 13, and 16, are links 
connertiug the rack 3 with the levers 9 and U. 17, the upper or 
retaining rack. 18, a stud carrying the elbow-it ver 19, which is 

f provided with a handle. 90, another stud carrying the elbow- 
ever 91, which is connected by a link 99 with the lever 19. The 
rack 17 is carried on studs in tbe horizontal arm of the levers 19 
and 91. 93, division-studs in the bar 94 of the traversing-frame. 

The plate to be punched is put into a traversing-frame formed 
of two side-bare, 94 and 93, and two stretcher-burs secured by 
cottars to the side-bars, which are rabbeted to support tbe plate, 
and, when required, furnished with clamps to hold tne plate oown. 
94 represents one of the sides of the traversing-frame, in which 
there is a groove to fit on the slide-bar U ; into the outer ride of 
the bar 94, is screwed a series of studs 93, represented in the 
engravings as being 19 inches from centre to centre apart from 
each other. The side 93 of the frame elides on the hart V, V. 
H hen the plates to be punched are very long, rollers aay be 
used to carry the projecting ends of the traversing-frame. In 
fig. 9 is shosrn part of a frame, with a plate partly perforated. 
The racks 3, and 17, (fig. 10,) are drawn with three teeth in 



the len^h of a foot, which will divide plates to a four-inch 
pitch ; but it will be obvious, that for a diflerent pitch tbe rocks 
must be changed ; and it may, in some (cases sucli as when the 

.. ..r_ t ... 



pitc-h required is not an aliquot part of a foot) be necessary to alter 
the distance between the studs 93. Fig. 10 represents the trmverae- 
apparatus, in the position it will be in when the retaining-rack it 
down, and the punches in the act of passing through the plate. 



and the traversmg-rack having completed iU return-struko. 

^Vhen the piin^es are being raisod, the traversing-rack riao 
also; and by the side-piece 96 (which it attaches to it) acting 



against the roller 97, on a stud in the rack 1 7, will raise it also, 
and set the frame at liberty to be advanced by the cam x, throogk 
the mechanical means already described. In fig. 1, this traverte- 
apparatua is shown in the position it assumes when the plate it ad- 
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vtncin|(. The tplrml-iprinif 98, act* on the lever 91, and forceii 
the rack 17 dovn on to the pins 93. For every bole required to 
be punched in line with the width of the plate under operation, a 
correspondinif hole murt be made in a plate of the Jacquard, 
and an additional hole, marked SO, (eee fig. 9), U al*o made, into 
which the etopping-bar SI enters at every stroke until the punch- 
ing be complete^ at which time the Jacquard plate 39, which is 
left blank, will pu^ all the selecting-bara e beyond the rams P, 
and at the tame time, by pushing the bar SI, disengage the cam- 
shaft Q, by the mechanism to be hereafter explained at the point 
where the punches and the levers o. are held up, and thus will 
allow the perforated plate to be taken out of tne machine, and 
another plate to be put into it. The stopping-bar 31, is provided 
with a projection on its lower surface, wnich depresses the click- 
lever S9, when the bar is pushed back ; the lever S3 is keyed on a 
shaft 34, moving in bearinn at the back of the depressor ; on the 
other end of the shaft 34, is keyed the lever 33, to the upper end 
of which is attached the link 36, connecting it with the elbow-lever 
37 ; theend of the other arm of this lever u inclined, for the pur- 
pose of unlocking the plate R*, and is provided with a stuo, on 
which is a latch 38, the tail of which comes in contact with the incline 
on the elbow-lever 37, when it is in the poution shown in dotted 
lines in fig. 3 ; and as the wheel R revoU’es, the latch becomes disen- 
gaged from the opening between the two projections cast on the said 
wheel, at which time the cam-shaft Q, ceases to revolve. When 
the stopping-bar 31 has been pushed back, it depresses the lever 
39, and liberates the lever S3 from behind the projection on the 
lever 39, when the spring 40 willpuU the elbow-lever 37 into the 
position shown in dottea lines. To the blocks A, a small shaft is 
attached, on which are two levers, suspending by links a plate of 
metal similar to a blank card-plate, except that the holes fur 
the guide-pini are cut at the bottom edge- At each end of the 
same shaft is a lever-handle, held up or oown by a side-spring in 
the ordinary sray. The use of this apparatus is as follows : — 
Should it be required to stop the marine before the plate is 
finiahed, by raising the lever here referred to, the blank plate will 
oome in front of the roller, and will act the part of a blank Jacquard 
plate, and stop the machine. 

Having now described the principal parts of the machine, we 
•hall proceed to explain the manner of iU working. The plate to 
be punched having been placed in the traversiiig-frame, on the 
•ides U, and V, is then pushed forward. In its progress, the first 
pin of the aeries 93, passes under the inclined end of the rtck 17, 
ontil the first notch in the rack falls upon the pin. The driving- 
strap being now on the fast pulley K, the marine is set to work 
by pulling down the handle 49, keyed on the shaft 34, until the 
lever S3 is latched by the click-lever 39 ; the elbow-lever 37 is 
then, by the spiral-spring 40, brought into the position shown in 
fig. 3. The latch .38 being now liberated, will, by the action of 
the spring 41, (see fig. 1.) drop into the notch in the wheel R, the 
first time it comes round ; the cam-shaft Q srill now revolve at the 
same speed as shaft F, and the Jacquard-roller fy will be 
drawn back and made to perform one-sixth of a revolution on its 
eentres ; aRer which it will be advanced, and the first card of the 
aeries will remove those aelecting-bars for which there are no holes 
ia the Jacquard plate ; the other selectiiw-hars will remain over 
their respective rams P, which will then ftrce down the punches 
through the platet, by the descent of the depressor T. A little 
before the punches have gone through the plate under operation, 
the levers o, are made to press upon it, ana are held there while 
the punches are being withdrawn ny the bar r, which rises simul- 
taneously with the depreeaor T, during one-half of ita ascent. 

Whilst the depressor is continuing its ascent and descent 
through the other half of the stroke, the roller / recedes, and 
draws with it the bar m, which brings all the selectors again over 
the punch-rams P. The roller/^ while receding, having performed 
another sixth of a revolution, will, on advancing, bring another of 
the Jacquard plates i^inst the selectors, and the operation 
will be repeated until afi Uie holes are punched in the plate under 
operation. 



/roa Feiseh.— Mr. Fowlei of North Shiddi. tufieiU the foUowisg ia- 
provsiBeau io the cositraetioa of iron vesseii, formiig the keel tad 
kobott of plate or bsrdroa ia oeo or two breodtha, Ctod 1| to 2| inches io 
tbieknosa, sod fron 20 to 24 iocbcs deep, sad thca to form the floors of 
aacle.irao ia two Isigths, usi tars the oadt of osefa op the aide of the kelaos, 
aad eooooet them tofeiber by rivets tbraugh the kelaoo from ride to aide. 
The floor plstos tlso to bo in two lesgtba, which beiag rlvettcd to the floorsi 
the two ildei of the ship will he conaecttd together. 



CAND1DU8 8 NOTE-BOOK, 
FASCICULUS LXXXIV. 



** I muat have tiberly 
WUlial, M Itrg* t charter a* Iba wlada, 

Ta Mev m «rb»a I ptaaiaa.’* 

I. In that very amusing, but slovenly and in parts rather dsll 
congeries of gossip, entitle ** NoUekens and bis Times,'* Mtumtm 
Smith speaks of a certmn kappj/ po$itmw of some of the trorri 
/rofmentt of fAe antique in thi$ kingdom, who employs a mere msawn 
to put them togKner, and is perfectly satisned' though a rieht 
foot has been must ingeniously placed upon a left leg !” Who 
the ^ happy posseasor” alluded to was, 1 know not, but 1 do knoir 
that, mutatie mntendu, the satire anplies as forcibly, or in general 
far more forcibly, to the stupid, and tastelem,aod oungling, lK>tch- 
ings-up of architectural odds and ends — whether antique or na- 
dimval, classical or ecclesiastical—into a desipi intended to pass m 
an unexceptionable specimen of the particulv style which is pro- 
fessedly imitated, but generally caricatured more or less when so 
treated — eerundum artenty but contrary to all artistic principle, 
and not unfrequently contrary to meaning and purpose also. Would 
that in architecture no greater blunders were ever committed than 
that of sticking ^ a right foot on a left leg," — in which caae the artiM 
might fairly have excused himself by swearing point blank that it 
was nut the rigid foot. — Our being imitators at the present day 
might be forgiven; but we are not so much imitators, as mere 
ropgieUy incapable of entering into the spirit or meaning of our 
models, — which are to us little better than blind guidea, simply 
because we ourselves follow them blindly, and without the least 
regard to widely-altered circumstances. What more may, under 
present circumstanoes. be made of a style, is what we never con- 
sider. Yet if we reaUv studied our models, we should find — at 
least, in all those most deserving of being studied — every part weU 
mofiW and adapted to the express occasion. How far we in that 
respect imitate those who have gone before us, 1 leave it to the 
impartial reader to determine for himself. 

II. In his above-mentioned book. Smith it pleased to say : Mea 

of true taste visit a mansion only upon the report of its statues, busts, 
and pictures. The architecture of a house unadorned by such pro- 
ductions of art, would not induce the general traveller to drive 
twenty miles out of his road, nor even five. How few allureBients. 
indeed, would the Marauis of Lansdown’s, Lord Pembroke’a, Lord 
Egremont’s, Lord Farnoorough's, Sir Abr^am Hume’s, Mr. Peel's, 
(now Sir Robert), and many other noble mansions have, if totally 
destitute of their fine coUections of statues end pictures !**— No 
doubt such would be the caae, but why ? — first, because there U 
nothing whatever of architectunU interest in the noble mansions*' 
themsrives ; and, secondly, because if there were, your ^ general 
travellers’’ have very little, if any taste at all for architecture. 
I was the other day in a house tiere in town,— one that I may 
fairly call an architectural house," which although totally ^ desti- 
tute of pictures and statues,” with the exception of a Aasso-relirfv 
by Lough, over a chimn^-piece in one of the rooms, is in itself all 
pieture—u superior to reel’s as a pine-apple is to a pippin. Fur 
my own part, whenever I go over a house for the first time. 1 have 
neither eyes nor thought — nor if I had, 1 have not time — ror any- 
thing but the architecture itself. As to pictures snd statues, any 
dowdy house may be hedisened out with them, and still be, as a 
house, ss dowdy ss ever, — s perfect cluster of C*s : very convenient, 
very comfortable, very commodious, very correct, very comme-ii- 
fauL and v^ (most of all) common-place. 

III. In his anecdotes relstive to Cosw^, NoUekens’ bioar^phet 
says that, after quitting Pall-Mall, ** be (Cosway) fitted up bis n«« 
residence (No. 90, Stratford-place) in so picturesque, and indeed »• 
princely a style, that 1 regret drawings were not made of the general 
appearance ofttch apar^ent; for many of the rooms were mor« 
like scenes of enchantment pencilled by a poet’s fancy thnn aaj 
thing, perhaps, before displsyra in a domestic habitation." If suck 
really waa the case, they certainly were worthy of being delineated ; 
yet we may he aUowed to entertain some misgivings — -first, because 
such a character of the bouse partakes too much of the pUtmaor 
might” of some of George Robins’s advertisements ; and, secondly, 
nothing is said to corroborate or to give us any idea whatev*^ 
of those scenes of enchantment,^’ notwithstanding that the writer 
could at least have dune that, — have spoken of the general appear- 
ance of each apartment." and have so far rescued them from cooi- 
plete oblivion. Inateaa of which, he merely goes on to astound ui 
by enomerating some of the costly articles of furniture and evrf* 
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which were dicpUfcd in the habitation of that once faahionable 
and now forgotten painter : — to wit, ** ancient chairm, couchea, and 
converaation atuola, elaborately can*ed and gilt, and covered with 
the most coetly Genoa velvet* ; escritoires of ebony inlaid with 
mother>of>pear( : rich caidcets for antique ij^me exquisitelr en- 
amelled, and adorned with onyxes, opals, rubies, and emeralds (!^. 
There were also cabinets of ivory, curiously wrought ; mosaic 
tables set with jasper, blood-stone, and lapifulazuli.’* Suffice it to 
aay, that there were besides, smoog a variety of other things, 
^massive musical clocks, ottomans superbly damasked, Persian 
oupeta, chimney-pieces carved by Ranks, bronxes. models in wax 
ane terraeott*, costal aips adorned with the York and Lancaster 
roses, &c. &c." To meet with such prodigal sumptuousnesa in the 
house of a painter must have been aatomshing enough — almost 
incredible when contrasted with the scrubby, though never scrubbed, 
dog-bole rooms in which old ^ Nolly* and his amiable spouse 
tkrirfd to well ; or the wretched, but richly cobwebbed, garret in 
which Barry entertained Burke with a beef-steak and a pot of 
porter. — 9till, I am quite at a loss to make out, from all that Smith 
aay* of ('osway’s house, aught that warranta the expression of the 
rooms being so many scenes of enchantment, there being not a 
ayllable even with regard to any of their decorations, or to indicate 
any particular fancy, or rerAei^r taste, or well>«tud>ed effects in 
the rooms themaelvea. Sumptuous furniture and almost priceless 
works of art may be put into a very rummon-^lace room ; but in 
such case, the latter is merely the receptacle of the other ubjecta, — 
stripped of which, it would nut be worth looking at ; wbereaa— in 
a first-rate mansion, at least— every part of it, except the entirely 
private and domestic rooms, should be laid out with studied regard 
to effect, and to variety of effects — without, however, departing irom 
consistency as to general character. Each apartment abould be 
itself apicture,— strikingly lieautiful in itself, charming, captivat- 
ing, before it receive* its finishing touches in the way of furniture 
and other aeceaeuries. At present, as they are left hr architects, 
rooms (even those in the best houses^ are little better than blanka, 
— large four-sided boxes for the cabinet-maker and upholsterer to 
fill ; in doing which, they msy chsnce to empty your purse before 
you are aware of it,— or if they do not actually do that, they are 
likely to disgrace your taste by cramming your rooms with a medley 
of ill-assorted articles, agreeing only in being all alike very ex- 
pensive ones. 

IV*. In anecdutising some of the former residents in &t. 
hfartin’s-lme. Smith notices No. 60, as the house once occupied 
by ('hlppendale, the most famous upholsterer and cabinet-maker 
of" hit day, to whose folio work on household furniture the trade 
formerly made constant reference. It contains, in many instances, 
specimens of the style of furniture so much in vogue in France in 
tne reign of Louis XlV’, but which, for many years past, has been 
riiscontinoed in England. However,* — I entreat my reader to 
mark this— as most fashions come round again, I should not 
wonder, notwithstanding the beautifully classic change brought in 
bv Tlmmas Hope, Esq., if we were to see the unmeaning scroll 
and shell-work with which the furniture of Louis* reign was so 
profusely encumbered, revive ; when Chippendale's hook will 
again be sought after with redoubled avidity, and aa many of the 
copies must have been sold as «(Mi#/c.papcr, the few remaining will 
pmbsbiy hear a high price.* Smith's apprehension is already to a 
considerable extent verified ; and that same Louis Oiiatorze tas^ 
which, although dignified by such title, is essentially both puerile 
and barbarous, corrupt and unprtncipW— quite contrary to every 
aound principle of sound art, seems to be now spreading through 
all branches of decorative design and ornamental manufactures; 
some recent specimens of which, though cried up by those who 
professing to guide public taste ought to know better, are chiefly 
remarkable not for elegance or beauty of form and combination 
in any respect, but rather for quite the reverse, and for what has 
been quaintly termed th/f d^travUg 0 / effganm which singular 
perversity of* taste is the more unaccountable, as well aa lament- 
able, now that we have Government Schools of Design. Really, 
if such institutions pniduce no better fruits than the specimens 
alluded to, the sooner they are broken up altogether, the better. 
l*he instruction there given, no more qualifies fur pr^ucing ar- ' 
tistic design, than learning to read and write qualify for a literary | 
career. Were things left to take their natural and healthy I 
course, very few except those who really possessed talent — or 
what is next to it, a decided relish for art — would think of applying 
to it. Where talent really exists, such institution* are no doubt 
hi|^y beneficial, by enabling it to det'elope itself; but then, on 
the other hand, they are mischievous, inasmuch as they turn out 
upon the world a great many more who are quite talentleea, though 
furnished with a certain degree of maniial proficiency ; and aa 
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such talentless creatures **muet live," and cannot poaaihly be in- 
terdicted from exercising pro ntah publico what they are pleased to 
call their talent,* the ultimate injury to art and to public taste is 
greater than the benefit. I remembw a priggisli young Oxford 
student boasting in company of the many eminent men wbo bad been 
educated in Au college, when be wsa cut shutt by some one calling 
out to him — But you don't say a word of the thousands and ten* 
of thousands of blockheads which it has also turned out,* adding, 
cotto roce, and 1 take you to be one of them.* 

V'. In a letter on the subject of the the Architectural Publica- 
tion Society, a correspondent of the Athm/rum says, after quoting 
what is stated in that Society's prospectus, as to the paucity of 
architectural work* in this country : ** Surely the thumb-screw 
must have been applied to extort this confcsidon !* When a 
remark to the same effect — that it, animadverting upon the 
paucity of English architectural publications, waa made some short 
time ago in the WeJttmiruier Reriew, a gentleman who now figures 
among the ^ Promoters* of the above-mentioned Society, thought 
proper to contradict it publicly at one of the meetings of the 
Institute; oeverthelesa, what waa then deemed an injurious 
calumny, it now proclaimed to be the fact. Indeed, it it wonder- 
ful that any one should have had sufficient hardihood to dispute 
it. For a certain data of architectural books, there has been a 
considerable demand and corresponding degree of supply, of late 
I years ; but they are merely elementary ones, and besiaea, almost 
! exclusively confined to the Gothic style and to ecclesiastical ar- 
chitecture. Even graphic publicationa, such aa those by Haghe, 
J. Nash, Kiehardaon, and others, have been entirely medieval— at 
leaat, of the olden times* in subiecta, and tome of them altoge- 
ther continental in their siifajects also. We possess no Mtisfartoiy 
ilJustrstion* of contemporary English buildings, either in cuilee- 
tions containing examples by different architects, or in works 
brought out by the respective architects themselve*. Sir Jeffrty 
Wyatville’s ^ Windsor Castle,* is the last and almost the unlj 
English publication of the kind that has appeared in the present 
century ; ainl that waa by no mean* *0 satisfactory and interesting 
as it might have been, it doing only half its work, owing to the 
entire omissiun of nections, notwithstanding that they were indi^ 
pensably requirite fur much important information that is not to 
oe obtained at all, except by means of such drawings. To what- 
ever it may be a*cribe<L tbu falling-off in architectural publica- 
tions is all the more surprising, when we consider how very much 
has been done in architecture during the last thirty years. Some 
few years ago, Mr. Weale, as will very well be recollected, made an 
offer to the Institute to bring out annually a volume of deaigna of 
the best buildings executed by living architects ; but instead of 
such liberal offer Ming thankfully accepted, it was rejected nut only 
once, but twice— for some time ^er toe first rejection, it was re- 
peated, and rejected moreover In the most sulky and ungracious 
manner. Yet now, these tame people— for many, if not most of 
the ^Promoters* belong to the Institute — come forward and whine 
out, that in architectural publications we are far behind all oar 
continental neighbours, and our deficiencies are very great, as 
a comparison of catalogues will show” ! It wuuld aeem, then, toat 
something like shame is at length felt. Let it be diaguised as it 
may, the fact is, architectural works of a higher cIm (conse- 
quently expensive ones), similar to those which have appeared on 
the continent during the last thirty or forty years, are not 
saleable — that is, du not obtain a remunerating aale. There it 
no encouragement for bringing them out; wherefore, all enter- 
prise of the kind is checked by certainty of lusa. There are no 
publishers of them, for a plain and unanswerable reason — vii., 
there are no purchasers of tnem. It is not indeed to be suppuseil, 
that every copy would remain unsold, but the purchasers are 
so exceeaingly few, that works of the kind could nut he pro- 
vided for them, except by putting an enormous price upon the 
books. Why all this should be the case, it is more easy to 
guess than it would be flattering to aay. According to all ap- 
pearances, the demand for them ought to be far greater than ever. 
The architectural profession baa surprisingly increased in numbers; 
then we have a Royal and chartered Institute, which of course 
exerts itself most laudably in promoting and diffusing on all sides 
a taste for architectural studies ; then, again, we have a Fine Art 
Commission, under whose cognisance architecture comes very pro- 
minently forward pity, let me observe, por parenlhrte, that Mid 

Cummission did not take under their cogniMnce alw Mr. Blores 

additions to Buckingham Palace ! and as the Commishiuncrs 

are selected from the aristocratic classes, the very natural pre»ump- 
tion ia, that Arcliitectuie, as well aa the other Fine Arta, is studied 
among our aristocracy and the higher ranks of society. B e lure 
biue-^okt on matters of art, architecture included ; item, architec- 
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tvrml toeietiM nlinoct InnumMrabl*;— nertrihelesi und notwith- I 
winndin^ aU thfae fA«'oursM« nymptomt, Architectural atudy — at ! 
any rate, architectural publithinir. i« how at the loweat ebb. ‘ Yet, 
hardW is it hecauae we in thia eouotr)' are ao poor that we cannot 
aford to iiidul|^ in thoae book-luxnriea. whicn our certainly not 
wealthier continental neifthkoura do. The plain truth ia, that 
ootwithatandin^ all our preaent chatterinpt about art^ we know 
nothinft about it, and care leea : — now, if any one calli that a buU, 

1 returA the cumpliment. by callinit him a pfreat ctti/. 

VJ, If architectural works, correspondinpr in character with 
those wfiich used at one time to be published in this country, and 
which up to the present time have continued to be brou^kt out 
>jpon the continent, are no longer engaged in by us, it is to be at- 
tributed, some will perhaps say, to their being supplied to us by 
the continent itself. That sucH publications as those of Schinkel, 
Kleuxe, Gftrtner, Famln, Gauthier, Letarouillr, C'icognara, Canina, 
Diedo. Runge, Giadbsch, Tieta, Joly (Chambre des 
Depots), Calliat, (Hotel de V'ille de Farts), and a great many 
others, are known here, there can be no doubt. One or two of 
them are stock-books with English booksellers. Yet, whether 
they have been imported to such extent as to render all home- 
roduction of the same sort quite unnecessary, may very well be 
oubted. Granting, howe%'er, such to be the fact, the consequence 
ia, the continent gets nothing of a similar kind from us in return ; 
wherefore, foreign architects, who would probably be beoefitted br 
some exchange of ideas with us, are left to suppose that Engliso 
ones produce nothing worthy of being shown, or that will bear the 
test of examination when fully exposed by being delineated in all its 
parts. We can very well afford, it may be said, to let other 
cjwntriea entertain whatever opinions they please of os, in the 
matter of architecture and art. Very true ; why, then, are some ^ 
among us so sore, so piqued, and so touchy^ whenever it happens 
to be intimated that we lag far behind foreigners in regard to 
architectural Dublishing, *^as any comparison of catalogues will 
show" — a confession now paraded before the public with the con- 
sent and under the auspices of several of onr leading architects ^ 

If we have acted right of late years in entirely absUining from 
producing architectural publications that might proudly rank with 
the best foreign ones of the hind, there is nothing at all to be 
angry or to blush at, whenever as much is stated. Rather ought 
we to congratulate ourselves upon our superior prudence and 
discretion. >Vhy should any comparison of c^alo^et" disturb 
us, or discompose the serenity of our tempers ? ^ the other 
hao^ if it be now considered desirable to show rivalry with the 
continent, in respect of architectural publications, what is con- 
templated by the ** Architectural Publication Society* will go but 
a v^ little way indeed towards accomplishing such obiect. 

VII. It mirtt very naturally be imagined that architecture is 
pretty generally stumed by our higher and middling classes, and 
that there would accordingly he a considerable and constant de- 
mand for books relating to it, it being from thoae classes that 
thoae who sit in committee and in judgment upon designs sent in 
at competitions are selected, nr else elect themselves. They sre 
•f course all ** highly respectable* and ** honourable* persona, and 
so forth ; yet that avails nothing, if they possess not st the same 
time some intelligence of architecture itseu, which certainly df>es 
not come all at once by intuition, just when there happens to be 
occasion for exercising it, nor is it to be acquired witoout con- 
siderable study and application. Possibly, it may be that those 
who enter committees of the kind are to exceedingly Ignorant, 
as not to be at all aware of the responsibility they talce upon 
themselves, or their own utter unfitness for the office they assume. 
The cottseouence is, that although by undertaking it they are dig- 
ni6ed — at least, fancy themselves to be so— art ia damned. Ac- 
cording to the present precious system of managing such matters, 
the sending in a carefully-studied design is no letter than casting 
pearls before swine. A production of the kind elicits nothing 
better than a grunt, and the decision is made in favour of swin 
and Sansovino. Now, if gentlemen like to call fur a bottle of 
genuine old Sansovino, they are welcome to do so ; but it is, as my 
l.ord Liverpool would have said, really too bad to cause other 
people to send in a hundred samples of various sorts, when the 
ssid Sansovino alone was wanted. Alas ! for both the nous and the 
honour of the Army and Navy, — at least, for those of the Army and 
Navy Club, who, after taxing in no ordinary degree (owing to the 
limited space of the first sight) the ingenuity of between sixty and 
seventy architects, decided in favour of a prosaic affair vamp^-up 
after Mnsovino. That busy-body prig. Count d ’Orsay, deserves 
to be well ducked in a'Orse-pond, for leading the Army and Navy 
— our British Army and Navy, or their Clob at least — by the nose. 
Rather ought the '^club* to have been eo wielded ae to knock his ^ 



CouBtehip down, and send him to grope in tho abyss of hie ees- 
eombieal conceit. However, if Rngliso arehiteete like to be 
kicked by French counts, without attompting to reeent it, to be 
it. They may be both kicked and spit upon for aught that 1 cate, 
if they are too cowardly to protect themselves. 

V’lll. In whst hesa^ of the Royal Exchange, the writer in the 
current number of tlie ** ff^estmimstor" makes no objection to 
that edifice being so greatly disfigured, by the shops. It is also 
somewhst strange, that while he ao vehemently eoademna the 
excess to which decoration has been carried at the Houaee of Par- 
li^ent, he is quite rilent with regard to what persons less critical 
will be likely to consider the greatest fault of all — namely, the 
enormous cost so incurred. Mr. Hume’s words, when he said (in 
IHS6) he firmly believed that the expense of Mr. Barry's plan 
would be double the estimate, have already been verifira. Mr. 
Muckinnon went even further, and declarea that *^Two Millions 
will not cover the expense.* Let us then ^ firmly believe* that 
Three Millions will do ao. 



ARCHITECTURE AT THE ROYAL ACADEMY. 

Qraiao notice.^ 

Owing to the Exhibition’s terminating this season aomewhat 
earlier than usual, and to our not knowing that it was about to 
close until just a day or two before, when we were prevented from 
re-visiting it, we must now trust to our memory and a few slight 
notes previously taken down by us, for such furtner account us our 
readers must now be content with. Of the one hundred and sixty 
drawings in the Architectural Room, forty-six may very well bo 
said to have no business* there, they being not original architec- 
tural pruductione— not designs and compositions by the respective 
exhibitors, but merely views and other portraitures of different 
buildlngii, or bits of buildings. Now, in our opinion, subjects of 
that kind are at the best aomewhat out of place in an arcbitectoral 
exhibition, if only because an annual exhibition is, unless otherwiss 
expressed, expected to show us the performances of contemporary 
talent. Were the Architectural Room three or four times larger 
than it is,--or, what would be better still, were there two sufficiently 
spacious rooms, one of which might be set apart for what is mere 
architectural portraiture, there w<^d be no objoction to productions 
of the latter description being admitted, provided they were worthy 
of being eo, either on account of intrinsic interest or ftesboess of 
subject, or superior ability and charm as regards artistic execution. 
Unfortunately, the reverse of this is the case : buildings that have 
become quite hackney and stale (haring been shown again and 
again both in book- engravings and drawings, and also in copies 
from them, till we almuet sicken at the bare mention of their nnmes) 
are allowed to find admission at the Academy, in hundreth-edition 
representations of them. And not only are such things admitted, 
while original architectural productions are turned away, but many 
of them — and perhaps aome of the staleMt or else most trivial in 
subject, are allowed to occupy better places than drawings which 
show us, or rather would show us what we have not before seen, 
were they not hung where they cannot be seen themselves. As we 
have already observed, this is the unhappy case of No. 1095, the 
new Coffee Room of the Carlton Club-house ; while, as if on purpose 
to render that ease a still more scandalous one several large frames, 
which contain only ver^ uninteresting views of architectural ruins, 
are placed very conspicuously nearly upon the ^/iae.* Had No. 
1095 been differentlv describe — had it passed, as it very fairly 
might have done, under the name of Mr Sydney Smirke, with the 
information that the encaustic embellishments were by Mr. Sang, 
it would, we suspect, have been very differently treated. ell, let 
us hope that it will ^ admitted again next season, for it certainlv 
cannot be rejected as having been already publicly exhibited,^ 
unless being publicly put out of right is just the same as being 
“ publicly exhibited. The hangers seem to think that they are at 
lil^rty to do just as they please in the Architectursl Room, and 
commit all sorts of absurdities there without incurring the slightest 
censure. They know well enough tbstthe architecture drawings are 
never spoken of by the newspapers press; the however, 

are merely the executioners : the^ are not responrible lor judicial 
blunders and want of judgment in the judges theroselvea, who not 
content with condemning this year many meritorious architectural 
performances, by rejecting them, have, by admitting them signified 
their approbation of a neat many others which, whatever some 
among them may be as arawings, are below mediocrity as designs. 
If it be the policy of the Academy to bring architecture^that is, 
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•rchiiecittrtl drewinirty into ttUl further diaoredlt ftnd diifliTOur 
with the public^ M a «tep towtrdi Auch workt heioft excluded Alto- 
gether, After itR being voted to be benecth the cfigni^ of a RoyAl 
AcederDv to Admit them into ite exbibitioiu, much ar we mey 
Admire the ARtutencw of such policy, we muet reprobate ite trew- 
cheroQsneM. 

To begin — as it is now high time for us to do, our noticee of such 
drawings as we can now speak to, we will hrst of all mention those 
which belong to what is invariably the most scanty, though aasuredly 
not the least interetfting or least important class of subjects, we 
mean Interiors. One of them, whose title excites curioaity the 
most, it, ae has already been stated, put quite out of sight. The 
next. No. 1117, The Drawing Rc^m and Corridor of the Army 
and Navy Club-house,** Alkm and Cross, fares very little 

better, it consistin|t of two amal) drawings in the same frame, 
which being only alightlv tinted in sepia, and hung up considerably 
above the eye, are hardly obsen'able.* Of theee two subjects we 
prefer the ‘^Curridor* one, as manifesting, besides taste and con- 
siderable novelty also, more judgment with regard to due gradation 
of effect than the usual mistakenly ambitious practice of making 
the approach to the apartments in a club-house or private mansion 
far more impressive snd important — architecturally speaking — than 
the rooms tnemselves, — pompous prefaces to what'ir, if not actually 
paltry, more or less common-place. question whether the 
actusil Club> house now in progress will be able to show anything half 
so full of effect —so scenic, yet not at all extravagantly or forcedly so, 
but rather uuite the reverse-^s this portion of Messrs. A. and C.’s 
design would have been. At the same time, we think there was 
more than one other design offered that was upon the whole still 
better than theirs. However, the Club, or perhaps the ('ount — 
the Hercules who wields that r/u&, and against whom all the argu- 
ments of criticism count for nothing, has decided differently, we 
find that we have muMcd over in its numerical order, an interior 
placed conspieuousjy enough, therefore not at all likely to be 
paaaed by unnoticed on the wall, vix., No. lOi, ** Deshni (w the 
Interior of a Room, decorated with Illustrations of the Coldstream 
Guards,** H. Shav. This design is about as odd as its title is oddly 
worded. The drawing is a large and paimi-takingly laboured one ; 
the interior** of the room shows what is meant for florid Tudor 
Gothic in all its floridness, in which flags and heraldic embellish- 
ments bear a prominent part ; still it is not by any means to our 
taste, and we therefore consign it over to the illustrated ** if not 
illustrious ('oldstream Guar£i, for their especial admiration. As 
No. I?«9, “Drawing of an Ancient State Pall belonging to the 
Company of Fishmungent,** is by the same exhibitor, itmayuro- 
Mrly enouirii come in for notice immediately after the preceoing. 
Its title shows it to be an exceedingly antiquarian affair — far more 
antiquarian than at all architecture. It is, in fact, little more 
than a highly-laboured drawing of a more curious than tasteful 
needle-work relic. What business it has to be here in one of the 
very best situations, we do not understand ; on the contrary, 
marvel much at iinding it here at all, knowing, as we happen to do, 
some of the architectua! dengno which were turned away in order 
to make way for such a ver}' (Ad-indyuh affair as this, rcrbapa it 
took the fancy of the old ladies in the Academy. 

No. 1200, “Entrance Hall and Staircase of the British Mu- 
seum,** as decorated hr L. IF. CW/mun, is a large and most capti- 
vating drawing, atm strange perhapa to aay tolerably well- 
placed. As to Its subject, it is not so acceptable as one less known 
would have been, the Aluseum being freely <»pen to every one ; and 
Bofar, wemuld wish that Mr. C.’s drawing had changed places 
with Mr. Sing’s, — the interiors of rliib-houses being not made of 

penetrable stuff," but their beauties as carefully secluded from 
nxe profane and critic's eye, as are those of an eastern harem. 
In itself, the Museum staircase is not particularly striking— strik- 
ing only by comparison with the nlaiiiness ana bareness of the 
other parts of the building — the Ring’s Library alone excepted. 
Faithfiil, tCK», as is Mr. C.'s representation, it is a flattering one, 
because of the hall itself it shows nothing more than what serves 
as fore-ground to the staircase, which is seen directly in front. 
All disturbing circumstances — all that detracts from or interferes 
with the scenic effect, as the staircase is thus sliown, is kept out 
of sight. You are at liberty to fancy that it displays itself thus 
on first entering, or that if not at one extremity of the hall, it 
comes in at least at the centre of one side of it. — No. 1224 gives 
another staircase — vix., that at “ueaumanor Park, LeiceRtershire," 
IF. RaiiUm ; in favour of which very little can be said, cither as 
renrds the design itself, or the manner in which the view is 
taken. The style adopt^ is the heavy, cumbrous Elixabetlian, 
whose quaint earved-work is far more costly than elegant, although 
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it costa an architect nothing — no study or thought, if he he content 
merely to copy without studying how to refine upon such style, 
and bring it into keeping with modem taste and notions as dis- 
played in all respects tkroughout a modern reaidence. — No. 

Design for an Entrance Saloon, adapted to the English climate,*’ 
W. Payworiky puxxles us exceedingly. In what particular respect it 
Is more adapted to our climate thu an^ other room, we are unable 
to guesa ; unless it be that its exceative gaudioess and flutter of 
colours is intended to counteract the willing influence of an 
English sky. Nor is the architecture at all better than the taste 
shown in embellishment as regards colour. The room has the look 
of a tawdry tavern “ saloon.** 

We have got to the end of “ Interiors," for we do not compre- 
hend under that designation those of churches, both old and new ; 
the former of which are of course mere views, not the designs of 
those who here exhibit them; while the latter, which might else 
be made to afford some exercise for inventive power and imagina- 
tion, are, thanks to our modern eccleaiologiirts, th^ pedantry 
and their prudery, strictly bound to imitate, and as far as possible 
facsimilize, the old ones ; — wherefore, to ecclesiologists and to Mr. 
Urban, we leave them. *rhe only design of that class which 
struck us at the time, or which we can now call to mind with any 
distinctness, is 1183, “Highbury New Church, now erecting" by 
7*. AUom. That this is s very charming drawing— one distiogmshed 
by its artistic treatment, we hardly need say, its author '^ i name 
being a sufficient guarantee for su^ merit ; but it has also great 
merit in other resp^ts. The architecture itself Is treated artisti- 
callv ; — all the spirit and better qualities of the style — Gothic or 
roe<iiieval, as now matter of course, are preeer%*ed. The view 
here given of the church is, however, so exceedingly picturesque 
and cpitodieaL, that we cannot judge from it what the structure is or 
will be, QpoD the whole. Having mentioned this subject, we may 
be allowed to turn at once to another and quite different one, by 
the same architect — viz.. No. 1229 : “ Continuation of a Design 
for Improving the Property on the Banks of the Thames, dec." 
This we take to be altogether “ a owtie in the air" — too gigantic 
a scheme; not, indeed, an impracticable one, but one which has not 
the slightest chance of being realised, or even seriously thought 
of at lul in our time, or Mr. AUom’s. When he conceived it and 
was at work upon his drawing, Louis Philippe was u^n his throne : 
that Louis is BO no longer ; neither is Ludwig. Tempora mutan~ 
riir/ all Europe has received a shock — but we are getting prosy. 
To speak more architecturally and critically, we may observe that 
for “ improving property on the banks of the Thames," we should 
read “on the mHH bank of the Thames,” because, like every other 
which has had a similar object in view, Mr. Allom's scheme pro- 
vides no improvement whatever for the aouth or opposite bank of 
the river, the meanneM and deformities of whose buildings would 
become more offensive than ever, were they to be confronted by, 
and looked at from terraces and ouays on the north side, flankM 
by such fa 9 Bdes as are repreaentea in this design. 

There is more than one good drawing and very fair design A)r 
houses in the Elizabethan style— shall we ever get to a Victorian 
style ? — which we are unable now to particularise, ^ut among which, 
if our memory deceives us not, as for reason explained it mav 
do — is No. 1115, “A House now erectingat Southend, Sydenham,^ 
//. E. Cox and E. Goodwin. There is another drawing apparently 
by the s.ime hand, but of a design by a different exhibitor, thougk 
iu the same style, and similar also in many other respects ; yet 
which it is we cannot undertake to say, the pencil notes in our 
marked catalogue being nearly effaced. To confesa the truth we 
must now burr)* on to Finite and content ourselves with merely 
naming some of the few things that deserve to be rescued from the 
imputatiou of dulneas and mediocrity, or even worse, with which 
the architectural part of this year's Exhibition is chargeable.— Na 
1112, “ ’fhe l^toke Station, now erecting from the designs, and 
under the superintendence of H. A. Hunt," G. Buckler^ has con- 
siderable merit in parts, but is very uneoual, and therefore unsaU<^ 
factory as a whole. Here again the style is Elizabethan; and did 
the drawing represent a bond fide production and monument of tliat 
age, it would be interesting enou^ ; but as a design at the present 
day, it partakes too strongly of the fidelity of tM Chinese tailor 
who copied all the holes in the coat which was sent to him as a 
pattern of an English one. Considerable praise is due to No. 121 1, 
“ Court-^ard ofa Gentleman’s Farm-house, lately erected ;" and No. 
1213, “ tWsign for a Chapel at Edmonton,** both by F. W. Ordish ; 
also to No. 1270, Additions to Frankleigh House, Wilts,” /f. 
Clutlon. Although there is too muck of the aforesaid Chinese 
tailor in it, we confesa to relishing Mr. Harkwick's design fur a 
“House about to be erected at Aldermastoo, Berks," No. 1217. 
Pity that it is of the “ olden time" and not of our own ; for if we 
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rontiniie to jfo on thn«, tho nineteenth century will b« poeitively e 
blank in the history of architecture, and, unlilce that orEliMheth, 
the reiirn of Victoria an abaolute nullity. With No. 1201, “New 
Ruildinga in the Temple," S. Smirke^ wc are by no means ao well 
satisfied. Not only are they more continental than English in 
physiognomy, but they do not at all accord with any thing near 
them ; on the contrary, are quite a patch stuck upon that range 
of huildings which they are intended to carry on and complete. 
While othere are effacing and defacing S>ane'a workt, Mr. Smirke 
seems to be anxious to undo or else go quite counter to Sir Robert a 
doings. 



ON TRIGONOMETRICAL FORMUL.® FOR FINDING 
THE LEVEL OF TWO DISTANT OBJECTS. 

By R. 0. Ci^kRK, C.E. 

Tbe object of this communication is to exhibit some simple for. 
mulw, that may at one operation serve to determine the levels of 
distant objects with respect to the station from which the angles 
are taken. The subject may be considered thus: we have on a 
vertical plane H A D B. the given angles H A C, HAD. from H A 
the senBible horiion, and the given height C D, to determine the 
level of D at the base with reupect to B, the baee of the station A. 
(aec fig. I.) 

There are two cases : first, when the vertex A of the station is 
abctve the level of the summit of tbe object CD; and, secondly, 
when the vertex A is below the level of 

1st. Let the given angle of depression H A Cxsff ; also the angle 
H A D =: • ; the given height of the object C D = A ; and U D = jf. 

Then by the triangle C A D we have 

■in (# — fi) Ihy. sin (90® — #) or ooe 9 : = A C. 

' ' ‘ sin(9 — 

By the right-angled triangle A H C, we have 

»in« i: •*— *=ac. 

ain 




Fl|. l. 

Equating tbe above values of A C, 

A . cos 9 g— A 

(9 sin — > 0) gin 0 * 

Therefore, A. cos 9. ainff = (y — A) . sin (9 — 6) 

= (y — A) (sin 9. cos — cos 9. sin 6) 
rr y . sin 9 . cos — y cos 9 . sin 0 — A . sin 9 . cos ff h * cos 9 . 

sin 0 ; by transposing, y( sin 9 . cos 0 — cos 9 . sin 0) A . sin 9 . 

cos 0 (1.) 

.. A.sin9.coa0 _ , -v 

Hencey = — . . — - ,ory ss A . sin 9 . cos 0 . cosec . (9 — 0) (2) 
sin 0y 

Dividing each side of (1) by sin 9. cos 9, we have 

y = z -rr* ; but tan0 = — ^ ; therefore, 

I — cot 9 . tan 0 * cot 0 



A . cot 0 
’ cot 0 — cot 9 



(3 ) 

The formula (2) may be adapted for logarithmic corapuUtion, 

Wy = log ain 9 + log cos 0 + log cosec (9 — 0) ^ logh— 30. 

The equation (3) can be effected by natural co>tangenta, to be 
found in Huttons “ Mathematical Tables." An example is sub- 
joined to elucidate the equatiim (2). 

A’x. It heing required to determine the level of two objects by 
angles of depression from the sensible horison, taken at the summit 
of an edifice, as 9t. Paurs, the height being 404 (ms fiir. n • the amrle 
H A C = si 90' ; the angle H A D = 30’ ; and &e height CD 

= 300 feet. 

Here 9 s= 8*30'; 0 = S® 20'; 9 — 0 = aMo'; and A = 300. 



By formula (9) we have 

Log sin 8° 30' 9169709 

Log cos . 3^ 20' 9'99926S 

Log cosee . 0° 10 ... 11*045601 

LogSOO 2*477191 



2*691589 = log H D =: log 491*7. 
Therefore 491*7 — 404 = 87*7 feet. 

Hence B is 87*7 feet above the level of D. 

2nd. Mlien the summit of the station A is below the level of tbe 
vertex C of the object C D, fig. 9. 

Let HP = ^; DC = A'; the angle II A D = 9 ; And the angle 
H A C = ^ ; and proceeding exactly the same manner as before, 
we have 



A . sin 9 . cos 0 , , . . 

y = ... — .X , or = A . sin I . cos 0 . eosec (• 4* 0).. 

^ sin (9 0) ’ \ 1 / 



And y = 



A . cot 3 
Cut 0 4- cot * ’ 



(»•) 

(*•) 



The only difference being in tbe signs. 

Hence D C A B := height of one object above the level of tbe 
other. 




Remark. When the angles are taken to seconds, it is more 
advantageous to use (2) and (4), as tbe case may W, to ensure 
greater accuracy. To solve the foregoing question by tbe First 
Case of Plane Trigonometry would require thereby mure than two 
operations : hence tbe manifest value of the above furmiile. 

The subject is a valuable exercise to the young student in sur- 
veying, aa giving him proper ideas of the utility of tfigonometriral 
formulB for the means of rendering operations ztfore simple lor 
computation. 



ISOMETRICAL PERSPECTIVE. 

It is to be regretted that isometrical perspective is not in more 
general use amongst engineers and architects ; but the infirquency 
of its application to designs of machinery and buildings, ansee in 
a great measure, perhaps, from the difficulty usually experienced 
in properly representing curved lines. In tfiis kind of perspective, 
we know that a circle inscribed within a square is reureseuted by 
an ellipse touching the centre of each side of an oblique paral- 
lelogram, as in the annexed figure. Now, there is no instru- 
ment which can be set to describe 
_ such an ellipse, unless we first dis- 
cover the transverse and corrugate 
diameters a. A, and c, <7. — t euroe- 
w'bat troublesome prclimipary. It 
is, therefore, much to be dewired 
that an instrument coaid be con- 
trived, whereby the draughtsman 
would be enabled io proauce tbe 
ellipse with no mere trouble than 
the simple me^iurement of tho 
radius of the circle to he represented. Periiaps the follow ing 
sugp'Btion may supply that desideratum 

To a block of metal a, let there be two projecting pieces, e aad 
d, each one carrying a pair of radius-bai;^ c,/, andy, A ; let thoae 
bars exactly agree in length, and let eAch pair be so united by a 
pin passing loosely through the projecting piece, that their centre 
lines form an angle of 30®. Then, if e ana g be made to carry a 
straight bar A, and/aiid A an archj, having a tongue or blade «, 
which bears upon A, we shall ha^ o an instrument by means of 
which we can describe an isometrical ellipse; and the mode of 
using it will be to press uoon a, with tbe thumb of the left hand, 
and with the fin^rs of the aame hand turn the arm m, and 
thereby the two pairs of radius-bars — while at the same time the 
right hand holds a pencil point in the comer o, at the croasing of 
m and A, The pencil will thus be made to describe half th^so- 
m etrical representation of a circle, whose radius it equal to that of 




L- 



. 'O^Ic 
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the A; and bf tarnini^ the inatniment or the paper 

round, the other half may be drawn with equal facility. 




By conetnictinfr the ioftrument ao that the arms could be ad- 
juKtM to any radius at pleasure, we should then be enabled to 
repreeent a circle of any diameter within its ran^. Ellipses, also, 
could be represented in this kind of perspective, by its means. If 
it were required to show the semi-ellipae a, h, r, d, the only ad- 

justnient Deceosary would 
j be to set the radius of / and 

^ — — k to the line o, 6, and that of 

I e and ff to the line 6, d!,— 

^ c -,. ^ ^ and the curve produced 

would be the true h»rure, ac- 
cording to the rules of the art. Moreover if the angles formed 
by the arms could be altered at pleasure, we should have at com- 
mand an infinite ranety of simple curves, embracing all that are 
derived from the isometrical projection of regular figures in any 
plane. 

The form of the instrument may differ materially from that 
represented here — it may be made to describe the whole figure 
without being moved from its first position ; but our sketch and 
description will, no doubt, be sufficiently suggestive of all that is 
requirW to render it efficient. 

R.B. C. 



PORTABLE COFFERDAM,* 
aractALLT ADAeren fob habbocb aj«o otubh mauinb woaas. 

Bt Thomas SrevB>fMK, F.R.S.E., Civil Engineer, Edinburgh. 

{ Head btfwrt the /{oyo/ ScoUieh Soeiei^ q/* Arts, January 10, 

When it is necessary, in the execution of marine works, to carry 
on founding or excavation in exposed situations within the high- 
water mark, cofferdams of the common description are not found 
to be answerable. Many circumstances conspire in rendering sucb 
erections inapplicable in situations where they are requir^ to 
stand for several tides. The waves occasioned by a very moderate 
breexe of wind will, in many cases even in tne course of a few 
hours, either entirely break up a well-constructed cofferdam, or 
render it leaky and unserviceable. Again, where there happens to 
be a covering of a few feet of sand above a rocky bottom, the piles 
will be found, even where there is shelter from the waves, to have 
no stability, and to fall inwards as the sand is removed from the 
interior, although every care be taken to support them with sAorer 
or struts. 

The temporary dams which are generally employed in the execu- 
tion of tide-works are of a very simple construction, and are in- 
tended to be serneeable during only one or two tides. They oonsist 
of a row of short piles which are driven in the line of a runner or 
waling-piece, and as the excavation proceeds, the piles are from 
time to time driven farther down. But this kind of erection is 
very unsatisfactory, and in many situations, and for a variety of 
purposes, it is in hurt quite useless ; for I have always found that 
tt was impossible with this dam to drive the piles straight, from 
there being only one waling-piece to direct them. But even 
although they could be driven, a farther source of inconvenience 
still remains, for, as the stuff is removed from the interior, there is 
nothing left but the single waling to resist the pressure from the 
outside, snd the bottoms of the piles being speedily forced inwards, 
all attempts to carry the excavation farther must necessarily be 
abandoned. 

* As •SMnrt et fcSM piptr ww (ins la tbc JoomAl of Fabnurj last, p. 



At Hynish harbour, Argyllshire, in 1S43, 1 bad a talus-wall to 
found on sand, which covered a rocky beach to the depth of from 
two to three feet. At another place, the rock was not only to be 
bared, but a navigable chamiel, twenty feet wide, and in some 

{ ilaces as deep as eight feet in the rock, together with a small tide- 
tasin, were to be excavated to the level of the low-water springs. 

The shores also were frequently subject, even during the summer 
months, to a very heavy surf. 

The excavation of the tide-baain, which formed the landward 
part ofthe work, was effected by means of a series of dams, con- 
sisting of walls, built of potsolano rubble. These were found to 
be quite water-tight, and to answer remarkably well in every 
respect ; but they required, for their protection against the waves, 
a considerable bulwark or breakwater of Pierru perduee to shelter 
them from the waves. 

In the excavation, however, which had to be undertaken seaward 
of the breakwater of Pierre* perduet^ any attempt to exclude the 
water during the whole of the tide, was what 1 never cousidered 

t iracUcable. A trial was accordingly made to effect the excavation 
ly means of a low wall, comprised of a cUy-rubble, resembling in 
its object those low dams consisting of logs of wood bedded in 
clay, which are oAen adopted in harlumr-works, and which are 
oofy intended to keep out the tide during the first part of the 
flowl, and to be pumped dry before the operations of the next tide 
are begun. But after manv attempts with this clay-wall, it became 
quite evident that it woufd out be possible, with its assistance, to 
carry the excavations to near the level of low-water springs, which 
was due principally to two causes. First, because sand and shingle 
were, during almost every tide, washed in large quautities over 
the top of the wall into our excavation pit ; and, secondly, because 
the waves washed out the clay from among the stones, so as to 
render the barrier no longer water-tight. 

Being now compelled to set about some other way of carrying on 
the wo», I had recourse to the simple method shortly to be ex- 
plained, and which mure than realised my expectations. Before 
giving a description of this method, however, it will be interesting, 
as well as still farther explanatory of the required objects, to quote 
a few lines relating to somewhat similar difficulties, from a Report 
upon the Harbour of Peterhead, which was drawn up in the year 
lbO« by the late Mr, John Rennie : — The next material object of 
eonsideration,” says the Report, is that of deepening the harbour, 
which at present cannot well accommodate vessels drawing more 
than 12 feet of water in the spring-tides, but in neaps it not suffi- 
cient. To render this harbour more extensively useful, it would 
be advisable to have 17 or 16 feet of water over the greatest part 
of its bottom, and particularly along the west quay. The moa^e of 
performing this kind of work will be different, according to the 
difference of situation. Those places where the tide ebbs from the 
surface, and continues so for some time, may be dune by blasting, 
or by loosening the stones with quarrying timls in the usual man- 
ner ; but in th>w part* irAcre the tide »iddom leave* the botlotHy and in 
other* but for a *hort fime, differetU method* mwrt be reeotied to. The 
best of all would be enclosing large spaces by cofferdams, and 
working at all times of tide ny (Quarrying tools or blasting, as 
might best suit ; but in some situatioiui this would be inconvenient, 
as the dame would be in the way of vessels going into and coming 
out of the harbour. In such situations pe^aps the simplest and 
most expeditious mode would be to use cast-iron cylinders of 7 or 8 
feet diiimeter, having strung canvas fixed to the lower fiancli, 
which might be kept to the bottom by bags of sand in places where 
there was but little agitation ; but where there is much, an oute^ 
cylinder niight be sunk thereon, to keep them In their situations." 

The cylinders proposed by Mr. Rennie were, no doubt, quite 
adequate to the special purpose and locality for which they were 
designed, and they unquestionably {KMsess some advantages nut to 
be gained by other means ; but, on the other hand, they are 
attended with difficulties and disadvantages which precluded their 
adoption in the present case. Those objections were the limited 
area, the weight and unwieldlnesa of such cylinders, their inflexible 
nature and uiialteruble form, as affording no means in themselves 
of adaptation to the very irregular rocky bottom which was to be 
excavated, and what was of as much consequence, the difficulty 
which must have attended the removal of the partition* of rc»ck, or 
those parts which would necessarily be left between the different 
compartments of the cutting. The last two objections, it may be 
remarked, refer equally to wooden caissons, or other contrivances 
on the same principle. 

In the present case, then, the following requisites were to be 
provided for. In the rounding of the talus-wall, all that was re- 
quired was some method which would enable the found-stones to 
be laid as deep in the sand as possible, fur which purpose the daro 
did not require to be absolutely water-tight, provided it were 
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capable of excladinfp from the inside the sand which was so liable 
to replace what was removed from the interior. For the excava> 
tion of the rock, on the other hand. It was necessary that the dam 
should be water-tight, and suitable for taking out all the parti- 
tions : and both situations required piles for fitting close to the 
irregular bottom, and those piles neeoed some support other than 
the mil into which they were to be driven. 

To effect such objects. It was clear that the means to be adopted 
must be at once easily managed and efficient. For although, 
where there la time for their employment, many complicated and 
troublesome refinements of construction are forceu to answer 



purposes which might have been attained by simpler means, or by 
leas cumbrous arrangements, vet I was well aware that in the 
hurrr and bustle attending tidal operations and night-work, nothin] 
can be tolerated but what U in every respect easily 
truly efficient. 



1 every respect easily managed am 

In the accompanying diagrams, A G represents a frame of 
double waling-pieces connected at the angles by the uprights 
I 1, and bound together by the long bolts L, with fureiocks 



and washers, while E P shows similar double-lraroed walinn for 
the inside of the dam, and of smaller dimensions, with their up- 
rights D, and connecting bolta K. These frames being placed In 
the required position, the one frame inside of the other, the piles 
C, are driven down between them with heavy malls. 

The dam was 19 feet long by 10 feet broad inaidf, to that five 
men were able to work in the interior.* If it was to be fixed 
within low-water mark, the two frames being placed in the water, 
were guided to the spot by the men in cba^e, and whenever they 
were in the desired position, the men at once moored or fixed the 



frames to the bottom, by driving down a pile at each comer. After 
this was dune, all the piles were placed between the frames and 
driven down, and keyed op by the small piles called ^ closen.* 



Four iron jumpers J, were then driven down to their proper places 
outside of the frames, and edge planks for retaining the clay were 
slipped down upon the jumpers through iron staples, which were 
fixed to the planks. After this, good clay (^which should have some 
gravel mixed with it, to protect it from tne wash of the seat was 
punned hard between the planks and the cofferdam, after which the 
mast N was erected, and the water taken oat by means of the iron 
scoop shown in the drawing, which not only was used In taking 
out the stuff, but proved fur more efficacious than any pump we 
ever bad. Indeed, to get the dam pumped dry was for long the 
greatest difficulty we bad to contend with. But Mr. Willisa 
IXowoie, to whom I gave the charge, soon removed this difficulty, 
by using the scoop instead of a pump. The capacity of the scoop 
was about 37 gallons, and they generally made nine deliveries a 
minute, so that we found this method greatly more expeditious 
than any other. 

As the excavation proceeded, the piles were from time to time 
driven down; and when the rising tide began to come over the 
pile-heads, or to rise above the clay, the men, before leaving their 
work, placed the fiooring or **deek" as it was called, within the 
piling, with the ends of the planks resting upon the top of the 
inner frame. On this deck, ballast (consisting of stones of a con- 



venient size) was deposited to prevent the whole frame from being 
floated up, —the quantitv so deposited varying with the height of 
tide, or appearance of the weatlier. As each compartment of the 



excav'atioii was completed, and before the dam was removed, the 
rock below the two rows of piles which adjoined the next cuttings 
was completely taken out, and the piles driven down to the bottom 
of the excavated pit, and left standing.f When the dam was 
taken up, the frames were, fur the next compartment of cutting, 
again superimposed upon one of the rows which had been left 
standing in the last pit. In this way no rock could possibly escape 
being removed ; and when the frames were to be put down anew, 
there was no difficulty (although the pit was entireV covered with 
sand) in knowiM exactly the position which they were to occupy, 
as the piles wbii^ had been left standing were an infallible guide. 

The ^vantages peculiar to this description of dam are its cheap- 
oeaa, — its portability, — its ready adaptation to a sloping, or even to 
a very irregular bottom,— the ease and cerUinty with which the 
partitions between the different pits are removed,— and the double- 
fiamed walings that support and direct the driving of the piles. 
Wherever excavations require to be made in a rocky beach, covered 
by a stratum of sand, however thin, there need not be any hesita- 
tion in adopting this form of dam, as there is no kind of lateral 
support, such as stays or shores wanted, the structure containing 
within itself the elements necessary for its stability. It posMsses, 
indeed, all the properties of a caisson, and has the furtlier advantage 
of accommodating itself to an irregular bottom.^ 

1 may observe, in conclusion, that although this form of con- 
struction is specially adapted to marine works, in the execution of 
which it has proved a most valuable auxiliary, the same principle 
might also be carried to a greater extent, and be rendered fit, with 
little trouble, to answer for a variety of works,— such as under- 
footing quay walls, founding bridges, anil in removing fords or 
other obstructions from the beds of rivers. The application of a 
do^^/ramed mUiag 1 have also found in itself a very useful ap- 
plication in several situations, and for a variety of purposes. 

• Slace ihlt papT hobiH. » iti« pnacripU u.l ihlrtr^ln 

fast lb* Porch Navigsiloa wwlra. Siiffiar, whrT«. is lb* 

rvsMval orihe unlsr oiy diracUBS, naca diitciiUy baa hitbtrio b*«a tspcrl- 

••red. from lb« conaCam i hv of th* rlT«r. 

t Bafore IlftlBf tb» cefferSaOl, Che pU wai SMed wtlb aaid, loaupporl ihe piles IhiC 
were Co remain. wMcb, when ibe Hrorka wete dune, era* cleared e«c by meant sf a wacee- 
arour. provided for the porpoM of kaeolnf permaiaenily u|»e<i Uie navleable iron 
t In altuatcona alao, where theve la a couai<l«rahie dr|ilh or water, and wtMre.raoao. 
aotnUr> lb* Oamea moat be made a> a« f> at-<ad hlfh above the froiui-l. It wUI be Amad 
of (real odvanUce to plank the ouulila of ibe Iramet betweea A and U. Th>a ariU oot 
ontf coake tlie da« niofa W4Ur-U(bt, but bara the clfert oi bisdlos aai aucaclbeoUw 
ibt Ossaework. 
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THE THEATRES AND PORTICOS OF ANCIENT ROME. 

Paper rtad at a mfeting of the Royal Inetitute of BrU'uh Architecity 
June 12<A. By the Rev. Ricqaed B.D. 

In lookinir emonff my AntiquArian and Uterarv fdore* to prepare 
A subject for the Institute, I again found that it waa aut nece«Mry 
for me to go out of old Rome, for although in a aeriiM of papers 
spread over some twelve years, 1 have led you **o'er steps of 
broken thrones and temples," and placed you in forums, hatha, <tr 
halls, 1 have never yet aescribed to you the theatres and p<irticoes 
which formed so important a feature in the architectural beauties 
of Rome. 

The amphitheatre was an edifice unknown to the Greeks, the 
theatre was hardly ever naturalized among the Romans, and with 
the exception of some tragediea, ascribed to Seneca, which are lost, 
it does not appear that a single Roman tragedy was evei c(mipoM>d 
upon a Roman mibject. Porticoes, which were generally in the 
vicinity of theatres and circuses at Rome, are the natural growth 
of a climate subject to great heat and sudden rains; we lose in 
these northern regions that great ornament of a city, the portico. 
Our admiration is limited to arcades and covered markets, which 
it must be confessed are mure for use than ornament. But I 
return to the theatre. The ancient and modern drama differ as 
widely as the buildings in which they were respectively acted, and 
I shall hardly succeed in making my Roman theatre intelligible, 
unless 1 first indicate a few of the lea^ling features which run 
through the Greek drama and its Roman descendant. The subject 
U by far too vast and intricate for me to attempt anything like an 
assay upon the Greek stage, and therefore I must limit my uliser- 
rations to what is strictly necessary for explaining the Internal 
arrangements of the edifice. The Greek drama dealt more in set 
speeciies than in broken dialogues, and did not admit more than 
three interlocutors at once : the action or event represented was 
brought within the space of time in which it might in reality 
have been accomplished. As a general rule, there was no change 
of scene during the piece. In every trageily there w;is a body 
called a rJutrufy who took no part in the action of the piece, but 
reflected u|Hm what was piing on, and generally expressed what 
might be supposed to be the sense of the audience. 'I'he chorus 
dia not come ut>on the stage, but occupied the orchestra, var)'ing 
the dialogue which they sometimes held with the actors by choral 
AO rigs and dancing. These terms of etage and orchrMra I shall 
shortly have to explain. 

Dramatic entertainments, both in Greece and Rome, formed 
art of the public expenditure, or they were exhibited gratuitously 
y some wealthy nr ambitious citizen. The theatres, therefore, 
were of immense size, f(»r they were meant to contain (in Greece, 
at least) the whole male population of great cities. The {rer* 
formance usually took place also in an uncovered theatre in 
Greece ; but Roman luxury, at a later period, invented the awning. 
I once described to you, when I read a paper on the ColosNOurn, 
how this awning was contrive<l to cover such uii immense space ; 
Aud 1 must be allowed to suppose that you have not entirely for> 
gotten that description. Ii any of you are desirous of siitisfyiiig 
your curiosity upon the Greek stage, I must refer you to ** Buteriger 
de Theatru," for I now hasten to the buildings themselves, which it 
ia the principal object of this paper to describe. The origin of 
the theatre is rather ignoble ;-~-it was originally a wagon, in which 
Thespis conveyed bis actors about, with their faces Unimeare*! 
with lees of wine, and from which they spoke their parts to the 
crowd Assembled around them. To the ambulatorv* w:igon of 
Thespis succeeded a moveable wooden structure, which was «ei up 
and taken down at pleasure, and it was in consequence of one of 
these structures having given wav under an uniisiial crnwil, that 
the first stone theatre was erected in Greece, by ThcmiotiKrles, not 
long after the defeat of Xerxes. From this they began to in- 
crease in number, and we have the remains of several yel existing, 
both in Greece and in that part of Italy which was Greek in 
language and customs long after it come under the Roman 
dominion. We have also those remains of Greek theatres in 
Rome, to which I shall shortly direct your attention. A theatre 
became so necessary an appendage to a town, that Vitnivius gives 
syatematic directions concerning the selection of a site. In his 
fifth book, cap. 3, we have the following: — ^ When the funim is 
finished, a healthy situation must he sought for, wherein the 
theatre may be erected, to exhibit sports on the festival days of 
the immortal gods, for the spectuUjrs are detained in their si’nts 
by the entertainment of the games, and remaining quiet for a long 
time, their pores are upentsl and imbibe the draughts of air. which, 
if they come from marshy or otherwise unhealthy places, will pour 



injurious humour into the boily. Neither must it front the south, 
for when the sun fills the concavity, the enclosed air, unable to 
escape or circulate, is heated, and tiien extracts and dries up the 
juice of the IhhIv. it is also to be carefully observed that the 
place be not diAl, but one in which the voice may expand as 
clearly as possible." One cannot let paas this quotation from the 
great architect of the Augustan age, without remarking that the 
selection of n site fi>r an important public building was considered 
by \'itruviu9 as falling within the province of the architect. A 
healthy place fnr the theatre selected, we come next to consider ila 
shape and disposition. 

The fonn of the Greek theatre originated, as is thought, in the 
natural recess of a hill-side, and most of the theatres whose 
vestiges I have visited in (ireecc, occupy that position. Mantenia, 
built in a marshy place, offers an exception, and 1 believe there is 
another exception in Asia .^liIlu^ ; but it was evidently the practice 
to lighten the labour of erecting such buildings by making use of a 
ravine, or locality adapted t» the purpose. At Megalopolis I was 
able to trace ihe whole rarvu or hollow of the theatre, partly cut 
out of a hill; but the seats are overgrown with thick brushwood. 
The same economy is observed in most of the Greek stadia also, and 
even the council of Areopagus sat on seats, rut out of, or inserted 
into Mars’ Hill. At NicopoUs, near Rrevewa, the form of the thea- 
tre on (he hill-side is preserved, and much of the proscenium. At 
l!>mvrna I was able to trace the ourM in a similar ]H>sition, and altw 
at Ephesus we get to the slope of Mount Prion, which overlooked 
the Temple uf Diana, in the plain of the Cayster, beforu wc find 
the theatre. Whilst the Greeks, however, he«*ed seats out of the 
rock, or excavated to a depth suitable to their purpose, na the 
nature of the ground alloweil, the Romana usually built their 
theatre<4 upon archeo, and masMve walls rose (as we see the theatre 
of Marcellus still existing at Rome), with two or three orders, 
like the Coli^ssrum. 'I'he hollow which perhaps originally was 
adjusted according to the nature of the ground, in no definite 
curve, ende<l in a perfect setnirircle. This was called in Greek 

KoiAvr,** and in Latin rurra, and was the part for the audience. 
The other part was dcvoteil to the buainees of the play, and thus 
we arrive at the two principal parts or divisions of the theatre. 
The s*i\oi', or curen, is easily described ; it was boundt'd by the 
segmentH of two c4mcentric circles, the inner arc separating it 
from the orchestra : in the Roman theatre it seldom exceeded a 
semicircle, but sometimes the extremities of the semirin’ular arc 
were prolonged by slmiglit lines; the Greeks tiKik more of the 
ciremuferenre of the circle, and cut the aotXor by lines drawn from 
its extremities converging towards the centre of the circle, by 
which arrangement mure space was made in width for the urttut 
or stage. 'I'he catrti was ntted up with rows of seats rising in 
succession, so as to afford each tier an uiiiiiterrujiti'd view : the 
whole was divided, as in the umnhitheatre, into flights by iioavtiurm. 
or profciurliitnrsy which is the x’itruvian term tor our landing- 
jtlace. 'i'he prfrrintiio ran round the whole, and affordcii an 
access from one flight to another. The entire arc was again cut 
into sub-divisM»ns, called in Latin, ctmri, from being 

formed like wedges: the lines which effected those suliHlivisiuns 
were called or sruAe; these (which in the Roman circus 

were called ria) led from the bottom to the top of the theatre, 
and they all coiivc^red to the centre of the orchestra. 'I'he 
lowiNt seats were considered the best, and were, in fact, the re- 
served seats for the magistrates and persons of office. As the 
audience rose in heiglit, it descended in quality, until it reached 
the open portico at the very top. which has its counterpart in our 
shilling or sixpenny gallery. 'I'his portico, however, in an un- 
covered building was of some use, in confining the sound and 
giving shelter to the spectators from a passing storm. A or 

ratroy such us I have now described, would contain, in some of the 
largest theatres, aa manv as 30,iM)0 to 40,000 spectators, which is 
aiiout the capacity of t^ose whose remains are yet to be seen in 
Rome. I now come to the other part of the theatre, which is 
more compUcated and more difficult to describe. In Greek we 
have to deal with the three terms of sxilio), and 

In the Roman language, we have the three corresponding terms of 
ori'Jwftray fittl/nlum or srcriu, and poetiirenium, to which we are to 
add the pfirtiau. I shall content myself with describing the 
Roman arrungements, and simply pointing out where the Greek 
theatre differed. Taking the oucro to be a semicircle, the con- 
centric arc which separates the audience was also a semicircle, 
and this sluice, bounded by the diameter, was the orofteWro,— not 
so called from anything relating to music, but because it was the 
place for the dancers. In the tireck theatre the segment was less 
than a semicircle; hut if the circle be completed and a square 
inscribed in it, whose sides aro parallel to the diameter, the side 
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furthest from the rotvo fixes the front of the rtsfre; hut in the 
Roman theatre the diameter itself determines the front of the 
slajzei^ or puJpUum. 1‘he sta^, therefore, in the Homan theatre, 
is hr4iu^ht nearer to the audience, and made deeper. The length 
uf the sta^e was two diameters of the orchestra. The increased 
depth was rendered necessary on ncc^mnt of the irreater number 
of persons assemhleil upon it ; for the Homans put both the 
chorusand the muaiciaiH upon their st^Mre. The pf>ints from whence 
the several staircases heiraii to ascend the ror«j were fixed by tlie 
vertices of four equilateral triaiifrles, inscribed within the circle 
(when completed) of the orchestra. In the Roman theatre, as we 
have already ol>seme4l. the front of the Kta^e was called the 
fmipitum ; and it waa from that part that the interlocutors sjMike. 
S4>me think that the wan a little elevated aluive the level 

td the sta^re ; but at all events, the word has p4ist,ed into use for 
designating a olace to speak from in our sacred edifices. The 
lowest range of seats was raised ab<ive the area of the orchestra 
(one-sixlh of its diameter), and the seats themselves did not exceeil 
1 ft. 4 in. in height. The stage in the Homan theatre was only 
elevated 5 feet ah«»ve the seats m the orchestra: in the Greek 
theatre it was double that height. 1 have only hinted at the 
^j;eometrica] precision with which all these things were defined, 
and I sJiall relieve you from such dry details by a reference to the 
drawings behind me. The poMtjicrninm speaks for itself ; it waa a 
Jong narrow gallery behind the tenm, where the actors retireil, 
and where apartments or compartments were proviiled for them. 
From the fto*ttrenium were passages into the portic(«»s or gardens, 
which generally surrounded the theatres : hut to these 1 shall have 
occasion to refer when I have finished the history and description 
of the theatres at Home, to which 1 now come. 

1 have already remarked, that the earliest theatres at Romo, as 
well as at Athens, were but temjHjmry erections of wm>d. The 
Homans were satisfied with staiiding-riM»m for 300 years, and no 
seats were allowed ; ** lest,* as Tacitus says, ** if the people sat, 
whole days might be spent in idleiiesa.* Notwiihstaading this 
prohibition to build permanent theatres, the temporary edifices 
were constructed with a magnificence which surpasses ail belief. 
The wealth which supplied thotse theatrical exhibitions was gene- 
rally tlie plunder of rich provinces: easily earned, and as easily 
dissipated, merely to obtuin favour with the people, and procure 
still mure lucrative appointments. All the bribery and corruption 
that ever came before a committee of an English House of tnm- 
nuuts sink into insi^ificance coinnare<l with those times *^when 
Home was free.* The treating of 4»ur “ worthy and independent 
electors* at the open house of the candidate, was economy and par- 
simony compared with the lavish expenditure of a candidate for 
the honours and emoluments uf a Roman gitvernorsliip ; and we 
cannot doubt, that whilst those worthy citizenH were feasting fi»r 
whole days at the expensi of a Scaurus or a Curio, they woulil be 
loud in the praises of liberty ; aiiid had thev known how to put 
their exclamaticms into the polite language of' muderu Europe, the 
air would have reMuinded in the midst of thente entertainments 
with “ Fire In H^puttiique It was not uiitil the year of the city 
C99 (that is, within Si years of the Christian era), that a theatre of 
solid materials was built at Home, and this was constructed by 
l*om]>ey on his return from Asia, at the close of the Mithridatic 
war; but even Pompey found it expedient tif i>ay a deference to 
the popular feeling. “Therefore,* says Tertullian, *• Pompey the 
Great, less great by his theatre only, when he erected that strong- 
holel of wickedness, dreading lest the rebuke of the ('eiiMtr might 
injure his memory, he built a temple to Venus on the tup of it, and 
wlien he invited the pe<»ple to come to the dedication, he did n<it 
call it a theatre, but the Temple uf V'enus, to which, he said, ‘ we 
have subjoined seats for seeing shows.’ " The seats were therefore 
consider^ as the steps by which to ascend to the temple. U'e may 
call this either a pious fraud or a legal fiction. A piece of marble 
was found, in 1^3.5, near the site of Pi»mpe^'s theatre, on which 
Marliano rend the words, “ Feneri* Firtrieis. This building was 
erected in the third consulate of Pompey, and wlien the inscription 
came to Ih> placed on the frieze, a dispute arose whether it should 
he roM. fertio or trrdum. The matter was referred to f'icero, who 
advised the disputants to settle the contruiersy by writing co». 
tert. 

At the dedication of his famous theatre, Pompey produced twenty 
elephants; and when he was acruseii in the senate uf introducing 
t4Mi much luxury into the city, he C4inviri<‘etl the conscript fathers 
that it was an ecumumy to build a Mjlid theatre at once instead of 
raising a temporary structure on every occasion of giving shows. 
The Temple ofV'enus served ver^' wiell as a pretext for making 
seats, yrar/us A/wcfuru/orimi ; hut it 4:tjtild not eqimliy he alleged 
for erecting a solid atage. It waa not until the reign of Tiberius 



that this part of the theatre was added, and finally completed by 
Caligula. It was dedicated anew by the Emperor ('latidius, who 
restored it after a fire, and it reachiMl its greatest splendour in the 
time of Nero. Two vanquished chiefs, who came from the north 
4if Germany to render submission to the emperor, were taken to 
Pumpey's theatre in order that they might we the greatnew of the 
jieople. It contained, acc4>rding to Pliny, 40,000 spectators; amJ 
when Tiridates, king of Armeni.a, came t4> Htmie, Nero caused the 
whole to be gilded, to show utf the magnificence of the Homans to 
the vanquished .Asiatic. It passed through a sucrewiiui of events 
untirniL'4idurMscommissioneuSymmachiisto rebuild it; butnot long 
after it shari^ the fate of the rest of the splendid edifices of ILvme, 
and finally came into possession uf the Ursiiii family, who occupied 
that quarter of the city in the wars of the middle ages. In the 
fifteenth century, an inscription, found with the name of Pompey, 
directed the antiauary to find out its site. Another indication of 
the place where this theatre stood was pv en in the finding of the 
famous statue which is now in tlie Palazzo i?puda. That statue 
was found under the partition wall uf a house, and lying acroM in 
such a way as to give two proprietors of the house a claim to the 
treasure: not able to a^ee about iJividing the spoil, they came totbe 
resolution uf cutting Pompey in two, and each man taking his owo 
half. The matter having reached the ears of Cardinal Capodifezzo, 
he hastened to Pope Julius 111. to inform him of the judgment 
that had been pronounced upon the statue. The astonisheil pope 
dispatched a messenger with all haste, and sent 500 acudi to w 
divided l>etween the litigants, insteail of Pumpey. Flamiiiius 
Vaci'a, who ndntes this anecdote, says the statue was found near 
the Palazzo della Cancelleria, in the A'icolo dei Scutari. The 
statue did imt stand in the theJitre, but in the ('uria which Pompey 
built as an appendage to it ; and the belief still obtains that it is 
the htatuc* at the feet of which Ctesar fell. Being thus directed to 
the site of this famous building, wo find 4iurselve« in the immediate 
neighbourhood of the ('hurch of St. .\ndrea della Valle. From 
near that church to the Palazzo Pio, the site is marked by a gradual 
rising of the p^jund, but no vestiges m4^et the eve. fn order to 
see the reriiains uf Pumpey’s theatre, we enter tlie court-vard of 
the Palazzo Piii, and descending inti) the vaults upon which the 
Palazzo is built, we find ourselves, at the depth of 40 Roman palms, 
among the foundation arches. These have lH*en originally hollowed 
out of the natural rock, and they are piunted at the angle* with 
large blocks of peperine stone. One of the runei or wetiuns of 
the fwiwi belonging to the lowest tier, may be perfectly traced ; 
and after ascending to the court-yard again, and ujion entering 
the stables, we see a second story of arches for supporting the 
seats, the construction of which is remarkable for its solidity ; 
and it would not be ililficult to trace, among the mtMiern building* 
and in the cellars of the Palazzo, at least mie-half, perhaps two- 
thinls, of the whole rurtn. I will not stay to describe to you 
the blocks uf pcporinc and oputt rrtie-uUitum^ for the great point 
g.nined ny tracing the runea is the fixing of the position of the 
aiena or stage. 'I'hi* ap|iears to have reached very near the present 
Bite of the church of bl. Andrea, But (he iimst remarkable cir- 
cumstance attending an investigHtion of the buildings erected by 
Pompey in this part of Home, is the l>eing able to present agrouml- 
plan or them, although they have almost all vanished from olT the 
face of the earth. In the sixteenth century there was found behind 
the church of SS. Cosma and Daniimio a plan of ancient Home, 
done in marble, and which had served to encrust the walls of the 
'I'emple (it is supjiosetl) of Rimiulus ami Hemus. This marble map, 
where the ground-plan uf all the public building* was laid down, 
was found broken into fragments; some of them irrecoverable; 
other*, ffHthereU up with care and nut together, presented an idea 
of a huildinp. They now encrust the walls of the staircase uf the 
Capituline Museum, and are known under the desigmition of the 
Pianta Capitolina.* The two fragmenU most perfect happen to 
represent the Theatre of Pompey and the Portico of Octavi.n, By 
a reference to that fragment of the Pianta, you will niit only see 
tlie griiuiid-plaii of the theatre, but also of some other buildings 
which were attached to it. Vitruvius rites the Porticos Pompeiana 
as an example of what a portico shrmld be, when attacheil to a 
theatre for the convenience of the actors, or for the people to take 
shelter in, in case of rain. We know, from Martial, that Pom- 
pey’s Portico had a hundred columns. Eusebius calls it, in conse 
quence, ^ llecatonstylon.* The Pianta C apitolina exhibits some 
of those columns, but the fragment is imperfect. This celebrated 
mirtico w as painted by artists i*f renown — Antiphilus, Pausias, and 
Nicias — the subjects Wing suited to the atminphere which Ovid* 
lovers breathed. About the portico were niw* of plane tree*, 

* rbt«* fngiMrsta were cngiavrd sod llliMtr«l«id by Beilsrlo, sad ars frproiland 
M tlw cud o( t,Ma. ir. of Um *' tirwvius* Buasa AatlquIU**.** 
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intenpen^d with itone ilAtueiof b^Mts : and a fount Kin threw up, { 
i»r poured out, it« iparklirif^ water*. The Pianta C'Mpitiilina ex- 
hibita two rows of columns, running in a direction ti^wards the 
river, and not unlikely c<mducting tt> n frn>ve alonf the hanks of 
tiie Tiber. Besides these appendafres to the theatre, there was the 
('uria, or senate-house, which is, no douht, identical with the 
“ Repa Theatri" of Suetonius: but I roust forbear to expatiate 
beyond the proper limits of my subject. A careful inspection of 
that pvt of Home where all those buildintrs stood, with the aid *»f 
the rianta Capitolina and the antiqurtrian notices which 1 Lave 
cited, mi^t still furnish a fine subject f(»rthe ^nius of a rei»torint( 
architect ; and when we consider that tho»e extensive and magni- 
ficent biiildiinrs (who»e v«y remains, at the end of nineteen cen- 
turies, excite our wonder) were erected out of the private remiurces 
of a single individual, it will he long before we find in another 
republic a ]>ouular favourite, who rony vie in weulth, taste, and 
splendour, with eitixen Pompey. 

1 shall pass quickly over the next theatre, which time and floods 
have not spared. It was erected in the twelfth year of the Christian 
era, by Cornelius Balhus, in complimeut to Augustus, and was 
capable of containing 33,000 spectKt(»rs, I am not aware that a 
vestige of this theatre reiimiiis, hut Piranesi tcwk considerable pains 
to ascertain the site, and found some remains of one of the rurici. 
The Palasxo, and Monte Cenci, now point to where it stood, and 
Caroucci, one of tlie oldest of Roman antiquaries, who probably 
saw some remains of it in his time, states that from its ncinity to 
the Tiber, it fre<|uent)y suffered from inundationa. ^V*e are nut ! 
•were of any portico attache*! to this theatre, but there was a [ 
rrypta BtUbi^ which st4H»d near it, and of this there are some 
remains. 

The third theatre which adorned imperial Rome was that of 
Marcellus, and along with it 1 take the portico i>f f Ictavia : when 
I have given you somcnrt'^mnt and description of these two objects, I 
1 shall relieve you from this tedious fwirrrmisionf. 

The remains of the theatre of Marcellus are worthy of the archi- 
tect’s admiration. Eleven arches of b(»th orders, and part of a 
tvrelfth, are conspicutms, though mutilated and disfigured by the 
duaky habitations into which they hare been metamorjihcwed. The 
first order is nearly half interred, but the capitals of the Doric 
columns, as well as the entablature, are well preserved in several 
places. I'he second story exhibits a specimen of the louic ordci, 
an it was brought to perfection in the age of Augu^tus. Within 
those arches which formed the amfntiarra, as in the amphitheatre, 
the grad us sperlaeulnrum rose, ami w*me of the mud may be 
trac^ to the stables of the Osteria della Campaiia. The ma- 
terials are tufo, mingled with brickwork, resembling those in 
PooiMy’s theatre, and one may perceive by a solitary column in 
the Via Ssvelli, standing at an angle with a piece of wail running 
in the direction of the •t'eua, that t)ie stage and its imtw'orks must 
have touche*l the very banks of the river. The Paluzxo flrsini, 
formerly Savelli, is built upon the ruins of the stage. Piriiiiesi 
haa calculated the capacity of this theatre to contain tl5,(MN) )K*r- 
sons: it was therefore the smallest of the three. Julius Ciesfir, 
perhaps, laid the foundation of this edifice; but it was left for 
Augustus to complete it, and he dedicated it with the name of the 
Young Marcellus, On the feast of the dedication it is said that 
700 wild beasts from .Vfrica were consumed, and then, for the first 
time in Kome, there was M>cn a tamed tiger. We have an account 
of a fire having partly destroyed this theatre, but we hear verv 
little of its history until Pierleinie, in the twelfth century, made it 
a fortress. It passetl successively into the ptissession of the S^velU 
and Ursini families, and there is no reason to »up{Hise it has existed 
for several centuries otherwise than it now presents iti-elf: in 
**Carnucci's Antlquitie<” we have a drawing of it, bearing date 
136.S, aud it is there exhibited just as w e see it at the present time. 

1 may mention that its exterior walls are of travertine stone. The 
s|»ectator« are now replaced hy «ime workers in charcoal, 
and some mules, the former occupying the plart>a resen ed for the 
ningistrati'H, and the mules having taken possession of what was 
the orchestra. Near to the theatre Marcellus stood the fammis 
Portico of Octavia, to which 1 have finally to call your attention. 
And although we must penetrate into the filthiest habitations in 
Rome, among stinking hsh, in order to see the remains of this 
splendid work, it will amply repay us for our excursion, and stamp 
indelibly up<m our memories the flavour of the Pescheria and the 
conservative habits of the Jews who live within tiie Portico of 
Octavia. 

The first marble building ever erected at Rome was a portico 
which stood on this self-saine site. It was built hy Metellus Mace- 
donicus: two temples were compriscil within it. The architects 
were two Spartans, whose names were Sauros and Batrachus. They 



not only contributed their skill, but, as they were rich men, they 
employed their wealth also in the undertaking. The only reward 
for their services which the; asked of the Romans was that their 
names might be nieiitluned in an inscription on the temples ; hut 
this honour being refused, they contriveu to iutnuluce their names 
allegorically : Sauros meaning a llsard, and Batrachus a frog — 
those animals were introduced into the capitals of the columns. 
The architects of the Portico <»f Octavia were also Spartans, and 
they respected the works of their distinguished cuunlr)'men. The 
new portico comprised in its circuit the two temples, made more 
magnificent and probably much enlarged : the fragment of the 
Piaiita Capitolina, with the mutilated inscription **cvh oi-TAVt^'..’’ 
gives us the plan of those splendid works. Bellori, in his illustra- 
tion, computes about ^70 etdumns, 1 confess I cannot make out 
that number with the utmost stretch of my feeble imagination, but 
I ran present you with a plan made on the authority of the frag- 
ment and the ruins whirti still exist, adjusted on the dark tints, 
which show them in their proper places. By this plan it will he 
seen that the principal remains consist in six large columns of the 
vestibule (»r entrance (and who that has seen Rome has not admired 
the magnitude and elegance of thoae Corinthian columns), eight 
more columns of the exterior row of the peristyle, w hich are only 
to be seen by contending with the fish-stalls made out of the sooils 
of the portico; and there are also further remains of one of the 
temples to be aeen in a Vicolu behind the church of 9t. Angelo: 
three columns standing at an angle indicate the p<»sitiun of the 
prostyle of the Temple of Juno; the other was dedicated to •lupiter. 
1 must now leave you to raise up from this ground-plan, and 
from the splendid vestiges which remain, the elevations and archi- 
tectural views of the portico and its temples; but even your 
Ingenuity would not be able to restore to tneir prt>per nicbes, or 
affix on their respective walls, the works of art w hich once a<b»rne<l 
the Portico of (Ictavia. In the Temple of Juno was her statue, 
made by Dionysius and Polycles ; and a Venus by PbUiscus of 
Rhodes. In the correw)>onding Temple of Jupiter was the nnirh 
admired statue of the gral, which was equally well executed by those 
aims of Timarrhus. There was a group representing Pun ami 
Olym^ius wrestling together, the work of lleliodurus ; and perha|»s 
the Venus of exquisite beauty which Pliny tells us ailorried this 
portico (the wort of Phidias^ mav be the verj' Venus de Me*lici 
which Santo Bartoli declares w'aa found here in the Pesclieriu. In 
a part of the buUiUng called the Schola Octavia* was the famou' 
(.'upid of Praxiteles, which csUeil forth the eulogia of Cicero, 
Strabo, and Pausanias. It is more than probable that seveial of 



those statues perished in the fire which temk ]dace in the reign of 
Titus, and still more might be lost in that which happened under 
Sep. S^verus. The paintings which adorned the walls and vaults 



were not lem celebrated. There was the famoiis work of .\rtemtm 
representing Hercules aarending from Mount (Kta to Olympus, 
having put oflf his mortality with the consent of the gmU ; there 
was the painting by Antiphilue, where four figures of satyrs were 
grouped around the noble llesiim; and Alexander and Philip, with 
Minerva. V'uu may exhibit to us an elevation restored ; a few 
columns will direct you to complete the portico, and a medal will 
give you a finish for the pediment. You may square us off the 
ba-sements, and crown the balustrade with colossal statues and 
urns ; and you may festoon or triglyph the entablature ; — hut you 
cannot paint afresh the works of Artemon and Antiphilus, nor 
mould again the fi>rms which the innate flash of the mind of a 
Phidias or a Praxiteles could produce. You must therefore l»e 
ciuitcnt with the hare recital, and inscribe upon the very best 
edifice 1 can describe, Slat luunini* uuil>rti“ But you will remark 
in the enumeration of the names of those celebrated artists, tliat 
they were all foreigners, and Home owed her most splendid works 
of art — I may nay all of them — to the (ireeks ; ami they owed 
much of their theatrical amusemenUto the Syrians and Egyptians. 
It ia, in fact, a mistake to attempt to nationalise either art or 
science. If tnere be such a thing as communism in the world, it 
exists in the realma of genius, and no petty jealousy sliould ever 
attempt to exclude the foreigner who brings his originality of 
thouglit and genius to adorn a country’ of which he is n*it a native. 
It was written over the tomb of Ludlow, in Switserlaml, *** Omnr 
roium fortipatria /“ and tlie same may be said of the roan of true 
genius— he belongs to every country : and I should say it generally 
betrays a sense of iuferiurily wherever there is an attempt to ex- 
clude from fair competition the genius which comes from a fori ign 
shore. The Homans did not this, even in the histrionic art ; they 
excelled in gladiators, but they were inferior in sculpture, and 
painting, and architecture: by admitting foreigners they ended hy 
taking the lead in architecture, at least ; ami perhaps the studio of 
Kmilius might have furnished a work worthy of the best Greek 
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•fulptnr. And 1ft me rnn»r)c. that there are some thin^r* which 
no patriotism or spirit of iinttonAlity will ucromplish. It will never 
make a man of taste admire an ordinary paintint; or an iin^ncefiil 
wtatue ; it will never reconcile him tu a meagre elevation uf uu ill- 
drtiiimeil puhlic buildin^r. 

1 have irenerally attempted, in mr papers which I have had the 
honour to read at the Inatituie, to show the influence which the 
public institutions under consideration mifrhl have upon the charac- 
ter and destiny uf the Romans; and perhaps there is much more 
connection than at fin*t sitfhl appears between the works of the 
vchitcct and the national character of the pei*ple. The architect 
ia calle<l uoon tu create onl^' those works which are auit^ihle to the 
habits of tne people, and hiK object shmiM he to study to do these 
well ; ami I, for one, do not rpjrrpt that he i< now eonipelled to 
study the construction uf churches and M-diiHiis. rather than that of 
theatres and |H»rticoe«. I am mi»re than «itisfied with the unarchl- 
tectural erections of I'ovent-Garden and Drurv-Lanc for theatres ; 
and for p<irticoe« and groves Vauahul and ifce Surrey ZiHjlitgicoI 
Gardens, 

1 am still compelled to speak only uf the comparative innocence 
of our places of puhlic re«rfirt ; they are immeasiirahly inferior in 
architectural beauty, but they are a great inipruvement upon the 
rm*ral aspect, and the restraints and the reflective influence t*f 
Christianity have even reached our public amusements. ^V'e can- 
not wonder at the indignation with which the early Christian 
writers viewed the theatres and places of puldic entertainment 
among tlie Homans, where every brutal passion or lascivious desire 
was gratifled, and where vice in every form was enthroned by uni- 
Tersa] sutfrage. We can excuse tliesi' holv men applying to these 
rendezvous of iniquity the title of ‘’Devil’s houses,'^ for which I 
would hope no member of this Institute will ever hare to give a 
plan. It is to my mind a happy circumstance that the rrrmi is 
now transferred t<» the lecture-room, the er»*Ac*/ra transformed 
into an Kxeter-hail platform, the tlttffr. ti» the fliMir of the Huuse 
of Commons, where sometimes memhers offer to die, and the pul~ 
ftitum to the place from which the people are instructed in the 
truths and duties of Christianity. You will excuse me, then, if I 
rather rejoice over the ground you have lost in modern times fur 
the exercise of your beautiful art; and that ntt/ pnifessiou has so 
amply supplied, by the sacred edifice, the field that is gone from 
you in the profane. I rejoice, not because either you or I have a 
stage more or less for our exertion, but because 1 think that the 
best interests uf mankind and the happinesa of the human race are 
mure likely to be promoted by a church than by a theatre ; and if 
wo compare the national tastes of two neitrlibouring and rival 
countries in this respect, we at lea^^t shall be satisfied with the 
results ; — and although 1 am loath to end this paper with a senti- 
ment that may sound harsh to some, 1 cannot but be of opinion, 
that as the influence of Christianity prevails, and w;bor-minded 
pursuits follow as a matter of course in its train, theatrical repre- 
sentations, except fur children, will give place : meanwhile, wnat- 
ever lends to purify our places of public roMirt, and make them 
really places of recreation, is a benefit conferred on the morals of 
the rising generation. 



THEORY OF STEAM-ENGINES. 

Account of the cjpertmen/e undtrtakrn by order of the Minuter 
of Puhlie Works^ F’mncc, upon the re^'ommtiuUithn of the Central 
Committee upon Steam-Engine*^ to determine Uie princiiMxl lava and 
numerical data vhich enter into the calculation of Steam- Engiiu:*. 
By M. W Reonault.* 

/nfroductkm.— The theoretic calculation of the work done by 
steam-engines is founded upon some incontestable principles uf 
general mechanics, and upon several physical laws which are far 
from having been, up to this time, established u|K»n certain buses. 
The authors who nave written upon the theory of these machines, 
have been obliged to admit as the basis of their calculations, laws 
which ought only to be considered as hypotheses to which physical 
philosophers have been led, most frtNjueutly, by extending to 
vapours, laws which are not even rigorously exact for permanent 
ga^. Thus, when the work really duno liy a machine is com- 
pared with that deduced from the theory, we always find, even in 
the best machines., a considerable deficit. A great part uf this 
deficit may be attributed to the disturbances produced in the 
physical conditions, hy the very motion of the apparatus; it is 
due to the loss of active force (force rite) occasioned by the 

* Wc tiv latSeiHfd t« tbt “ fnakUa ^eanwT* fov Um trsoalsUeo. 



cooling of the steam ; to the resistance which is developed during 
its course through tubes of irregular forms, and in its paaiage 
thnjugh openings, more or less contracte<i. Finally, there are 
loKwes of active force produced hy the friction and vibration of the 
different pieces of which the machine is composed. Hut a great 
part uf the difference may well be occasioned by the inaccuracy of 
the fundamental laws which have been admitted into the ealcula* 
tion. 

Mechanics have, for a long time, greatly desired a general in- 
vestigation for the purpose of establishing these fundamental lavs 
upon a series of direct ex|»eriment8 executed with the means of 
precision which physical sciences now present. I had for some 
time formed the determination of devoting myself to this work, 
and had sevenil times tried some introductory experiments, which 
however served only to show me that precise results could only 
bo obtained by means of large apparatus, whose expense of con- 
etniction far surpassed the very narrow means which we hare at 
our disposition m our physical laboratories, and I should hare 
been completely stopped in the execution of my projects, if the 
Minister of Fublic norks (upon the suggestion uf M. Legrand, 
under Secretan* of State), ban not, with a kindness which w ill be 
Appreciated by all the friends of science, placed at my disposal the 
funds nercssar)' for the execution of this long and laborious work. 

In order to show clearly what are the principal laws upon which 
the theo^ of steam-eugines rests, it appears to me necewsar)' to 
explain, in a few words, the principles or this theory. All known 
systems of steam-engines may be divided into four clasaes : 

1. Engines without expansion, and without condensation. 

Engines with expansion, and without condenutiem. 

3. Engines willioiit expansion, but with condensation. 

4. Engines with both expansion and condensation. 

The first three classes, may, in a theoretic point uf view, be 
consiilered as particular case* of the fourth clasa, which presents 
the must complex cose ; the only one to which it is neceasary for 
us to pay attention. M'e sliall suppose an imagiiuu^ engine, 
which is hot subjected to any external cjiuse of cooling, nor to any 
loM of active force by friction, contractions uf orifices, &c, &r. 
M'e shall suppose the Iwiler to be of very great capacity in com- 
parison with the cylinder, so that the pressure of the steam may 
be considere^l as absolutely constant in tne boiler during the motion 
of the niachtiie ; the heat of the furnace reproducing, constantly, 
tlie quantity of steam consumed by the machine. 

Let • be the surface of the piston expressed in square metres*. 

;r, the space described by the piston from the instant of the 
arrival of the steam in the cylinder, with the tension which it 
has in the boiler, until the moment at which we are examining it. 

P, the constant pressuie of the steam in the boiler, expreaeed in 
kilogrammes and referred to a square metre of surface. 

T, the temperature of the steam. 

r, the capacity, in cubic metres, of the part of the cylinder* de- 
scribed by tlie piston from its starting point to the height, x. 

V, the’wtal capacity of the cylinder. 

I. A first law, which it is important for us to know, is the 
law which coiinerta the elastic force* with the temperature*, 

M'e will di»tii)guis1i two periods during the stroke of the piston : 
during the first of these the cylinder communicates freely with 
the boiler ; the total pressure of the steam upon the surface of 
the piston is P«. 

It the piston advances hy a quantity dr, the element of work 
produced wil bo Pwrfx = Pdr. 

The whole quantity of work produced during the first period, 
that is, frmn the beginning of the motion of the piston until the 
intn»iliirtion of the steam is stopped (corresponding to a capacity 
V, described by the piston in the cylinder), is P V'. 

During the second period, which is that of the expansion, no 
more steam comes from the boiler, but the steam contained io the 
cylinder continues to press upon the piston ; as this rise*, the 
steam occupies a larger space, its elastic force diminishes, and its 
temperature is luwer^ by the absorption of latent beat during iU 
dilatation. 

Experiment has not decided what are the laws which govem 
these variations ; but one uf the following cases must happen ; 

Firet co#f.— The quantity of heat absorbed by a kilogramme of 
liquid water at 0® (^ Fahrenheit! in passing into vapour (which, 
for the sake of simplicity, we shall call the total heat of the wteam^ 
is the same, whatever may be the pressure, provided the vapour be 
atiu maximum o f density. If this law be exact, the steam will 

* In th« foUavtac tmiisistloa we kae* pivaerTed the Fttacb anlta of Irngtb, wdfbt, 
sb 4 UinprraUire. Ybe nelre le Sacbea. Tbc kllofrasine 2 Mlb., av. 

TbeiWvTceol ibe CcDUfraSa ibeni»o«ie<«r, ltideiiT«e« Fabresbeli. 

To reduce Ceatlcrsde M FahreabtU defrees, nulUplr lOca by 9, dtvMt Ikt piodwt 
ky ft, aaJ add S3 difRss. a - r-/ r 




IRM.*) 



THE CIVIL ENGINEER AND ARCHITEC-TS JOURNAL. 



937 



always remain in a state of nturation during the whole period of 
the expansion ; the preiMures of the steam will vary in the invertie 
ratio of its vtduines, and they will constantly present the relations 
ti) the temperatures, which connect the temperatures of saturated 
steam with its elastic forces. 

Second case . — The total heat of the steam increase* in propor- 
tion as its elastic force is ^eater. As we suppose that the steam 
is not subjected to auv external cooling indueticc, it is evident 
that, in proportion as toe steam dilates into a lanrer space, it will 
require a smaller qiiantity of total heat to keep it in the state of 
vapour. Con*iequenlly, during the dilatati<»n, there will he a dia> 
engagement of a certain quantity of latent heat, which will 
be^me sensible to t)je thermometer, and will raise the temperature 
of the steam above the point ahich corresponds to its iMituration. 
The temperature of the steam will then be more slowly reduced 
than in the furmcr case; the steam will be found overheated 
during the ex^iaiision, and the pressure of the steam upon the 

f uston will dimmish more slowly than it would according to the 
aw of Mariottc. 

TTtird case. — The total beat of steam is less in proportion os its 
elastic force is greater. If this law were true, tnere would be a 
precipitation of liquid water during the expansion, the ^teBnl 
would remain constantly saturated, but the elastic force would de- 
crease more rapidly than acconliag to the law of Mariotte. 

In the absence of decisive experiments to show the accuracy of 
one uf these three hypotheses, mechanicians have generally 
adopted the first, which is at the same time the most simple and 
tlic most precise. This hypothesis asKimilates the expansion of 
steam to that of a permanent gas, diluting in a variable space, 
whose walls C4>n*tantly restore to the gas the quantity uf heat 
which is al>*urbed in the latent state during its expaiuluu, so that 
its temperature remains invariable. 

The work developed during the expansion is then calculated in 
the following manner : — Let p he the volume of the steam, and p 
its pressure at a given moment ; dx the space described by the 
piston while the volume becomes r > 4 * dr; the element of work 
produced will be pm dx sz pd v. At the commencement uf the 
expansion, the volume is V, and the pressure 1*, and as we admit 
the law uf Mariotte between the v<»lume of the steam and iU 
elastic force during expansion, we shall have 

TV dP 

p= — ,^pde=PV“-; 

and the whole work produced, while the volume of the vapour 
passes from V to V, is J ^ p V ^ = P V log. y- = P V* log. 



This is the expresidon for the work produced during the period 
of the expansion. The total quantity produced during a complete 
stroke uf the piston, is then 

pv(l+l„g.^j. 

We have heretofore attended only to the pressure which is ex- 
erted upon one uf the fares of the piston, but the other face is 
eniistantly submitted to the pressure which exists in the con- 
denser. We w ill suppose this latter pressure to be constant during 
the stroke uf the piston, and represent it by The amount of 
resistance which it will have produced during the stroke of the 
V' P 

pUtun, will be/V, So that the moving power will be 

eipreued bjr I> V + log. ^ 

If n representii the number of strokes of the piston per minute, 
the power developed during this unit of time, will be expressed by 

Bat the accuracy of the formula depends upon the accuracy of 
the hypothesis which we have admitted, and it is necessary to de- 
termine by direct experiments — 

II. The ^HosUitiee of heat trAick muxt be ^een to a kiloffnmme qf 
watery cU 0®, to vapourize i/, under differetU prteeurte. 

These quantities of beat are com|K)sed uf two distinct parts — 
the heat necessary to raise tlie temperature of the liquid water 
from 0^ to the point at which the change of state takes place, and 
the latent heat of vaporixatioii. If we with to distinguish these 
two parts of the total beat uf steam, we must determine by ex- 
periment — 

III. The eapaeii$ fitr heat ef water at different temperaturee. 

Finally, if the total heat of steam is not constant under all 



pressures, in order to calculate the effect of expansion, we mast 
still lenrn^ 

IV. The eperifir heat of the iwpour o/ water in different Hotee fff 
denrit^y and at different temf»eraturee. 

The theoretic (Hiwcr of a steam-engine may be estimated, hr 
stating the amount uf power which it is capable of giving for each 
kilogramme of steam consumed. 

To do this, let m be the weight of a cubic metre of steam under 
the pressure P, and at the temperature T ; « the weight of steam 
consumed by tbe maebine in one minute. We shall have 

n V = consequently the power given by the machine, from 

a kilogramme of steam, will he expressed by 

But in order to calculate, under all circumstances, tbe value of 
w, we must know — 

V. The law arrording to which the dcnxiiy of eaturated vapour of 
water tvzriex under different prctmrte. 

VI. The co~rfficieM qf dilatation of the vapour of t« Ue dxf-^ 

fferent etaieg of dmeity. 

Merhaniral phib»K)]>hi’ni generally admit that the weight («) of 
a cubic metre of steam, under the nresHure P, and at the tem- 

f terature T, may be calculated by applying to saturated steam the 
aw of Mari<»tte, and the law of the unifurm dilatation of gases. 
Now, these laws are not even rigoruualy exact for the permanent 
gases, and it is to be feared that they are completely false for 
saturated vapours. Kiimlly, the method most generally adopted 
to compare i^team-engines, consists in staling the work which they 
perform for each kilogramme of fuel consumed. To do this, we 
mudt know the wrmht (K) of steam under the pressure P, which 
a kilogramme uf fuel can develope under the circumstances in 
which it is employed ; and we theu have, fur the work performed 

( P f \ 

1 log. p i*" J • 

The quantity K, depends upon a variety of circumstance* which 
we cannot now discuss, such as the quality of the fuel, the nature 
of the furnace, the arrangements uf the boiler, See. 

To sum up then, the theoretic calculation of steam-engines re- 
quire* the knowledge of the following laws and data : — 

I. The law which connects the temperatures and elastic forces 
of saturated steam. 

II. The quantities of heat which one kilogramme of liquid 
water at 0” absorbs, in being converted into saturated steam, under 
dilfrrent pressures. 

111. The quantities of heat which one kilogramme of liouid 
water at 0* requires to elevate its temperature to that at whicn it 
assume* the state of Hteam, under different pressures. 

IV. The sf^ific heat of aqueous vapour, in different states of 
density, and at different temperatures. 

V. The law according to w hich tbe density of saturated steam 
varies, under different prej^^ures. 

VI. The co-efficients of dilatation of steam, at different densi- 
ties. 

Before commencing the search for these different laws, it was 
necessar}’ to treat several preltminar)' questions, so as to ffx with 
certainty the indispensable auxiliary data, and, above all, 
to detirie clearly the conditions which must be fultilled by the 
therniumeters, by means uf which we measure the temperatures, 
in order that these instruments may be rigorously comparable. 

These preliminary researches obliged me to undertake succes- 
sively, lung keries of exp<Timents, tbe necessity of which I was 
far from foreseeing when 1 undertook the work. 1 was in fart 
obliged to undertake the re-determination of a great number of 
data, which, for the mmt part, appeared to be fixed with complete 
certainty by the researches of my predecessors, and aa to which 
physical uhilutH>phem entertained no doubts whatever. 

The whole of these researches will be published in a series of 
detached memoirs. I intend, at the end of my labour^ to sum 
them up in a report, which will be addressed to the Minister of 
Public Works, in which the results will be presented under a form 
suitable to the especial view with which the work was undertaken 
— that is, the theoretic calculation of steam-engines. 

My experiments frequently re<|uired the assistance of a great 
numfter of observers, I was freiiuently obliged to avail m)*s«lf of 
the kindness of several uf my students^ among whom it gratifies roe 
to cite especially MM. Berlin, Gratuu, Bertrand, Litsajouz, and 
Silberman. Let me be penuiUed to return to them, thus publicly, 
my thanks. 
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Rut I in n rerr esperinl manner, testify my pratitmie to 

my friend M, Ijrirn, f»*r tlie seal and rtimplete devotion with whieh 
lie has aided me in this ]onu: nerieti of iHhmini, wtme of which were 
lint withmit dnneer, ami all were very tnmhIe*ome. as well a« in 
thelonifami tedious numeriral rnlculatioiia which were the con- 
eeijnence of them. By the aid of his active riwijierntion, I have 
Irt'en able to terminate these hilMoirs in much Ie«« time than it 
would have heen pnssihle for me to have done it if I had been re- 
duced to my own personal efforts alone. 

First Mkmoih. — os thk dii.atatiov or ki.astic fli'ids. 

FaHT I . — Dilatation of AtntfinfJterir Air^ under the 
I*re*irurt' of the Atmntffhrrr. 

M. Reiriiault rommenccK his memoir, hy remarking that tliere 
is in physical science, no numerical element which has been sitb- 
mitted to a trreater numher of experimeiitHl determinations than 
the CQ-e(ficient of dilatation of atmospheric air, and that never- 
theless we cannot yet say that this ro*edicient is knoun to us with 
Kufhcient precision. The experiments of the elder physical [ihilo- 
Miphers jrsve numbers *o iliffcrcnt from ench other that no use 
can be made of tliein. The greater part of the rircunistancea 
which influenced tlie phenomenon were unknown to them. 

The experiments of M. (Jay Liissac £Aimale« de (‘himie, 1st 
Series, tom. xliii., p. 137. Iliot. Tmite de I’hvsiquc, tom. i., 
i>. seeme«l to have settleil the question hiially. He showed 

iiy n great uninherof experiments that hclweeiiO* and 100® 

Falirenheit) the co-efficient of dilatation was the same for 
all gases, and for vapours, when they were at some distance from 
their point of condensation, and that its value was 0*373.* 

'I'his co-efficient was adopted hy oil phvsical phih»sophers, and 
employed in calculations, until in these latter years a Swedish 
phih'stqdter, .M. Uudherg, cast a doubt upon its exactness. By a 
aeries of experiments made with care. .M. Rudherg endeavoured to 
show that the co-efRcient of M. Gay Luwuic was much too large, 
and that its true value waa comprehended between O'Jtit and 

The experiments of M. Rudherg are then described at lengtli, 
hy M. Regnault. Tliese experiments were originally published in 
two memoirs contained in Poggendorff 's Annals, vols. xli. and xliv., 
anil the English render will find them in the valuable Scientific 
Memoirs edited hy Richard Taylor, vol. i.. page« 3<)7 and 31t. 

Rudherg terminates his second memoir by .xn important remark, 
which hud already been nuide in 1A03, by Gilbert (Gilbert's 
Annals, vol. xiv,, page 367), but had been entirely forgidten, via : 
that the experiments of iSIessrs, Dalton and Gay Luksac, which 
had been regarded as having given almost identical results differed, 
on the contrary, ver>’ much. In fact, in the memoir of Dalton 
(Memoirs Soc. Manchester, 1st Ser., Vol. v., Part 3, p. 398), he 
says 

1 have repeatedly found thnt lOOO parts of common air, of 
the temperature 33'®, and common pressure, expand to 1,331 parts 
of the tliermometer; to which, adtiing four parts for the corre- 
sponding pxpuiision of glass, we have 333 parts increase upon 
liKM) from 33® to 313®, or from 137 of the thermometer scale 
f Ff.hreuheit )f It is evident that the vidume of air here assumed 
as the unit, is that of air at 33® Falirenheit, or 13‘78 cent. If, on 
the contrar)*. w e lake for unit the volume of air at 0® (33® Fah- 
renheit). and put the dilatation between 0® and 100® = lOOo, the 
results of Dalton give 

I 4- 13-78«: I 4- lOOa ; : 1000 : 1323; whence lOOa = 0*393. 

This, then, is Dalton's true result. In truth, Dalton himself 
does not appear to have observed the error which had slipped into 
his calculations, for he lutys in his new system of cliemical phi- 
losophy ; — “The volume of air, according to the ex)>erimenU of 
M. (ray Lussitc and Mine, being KHK) at 33' Falirenheit, becomes 
1376 at 313® Fahrenheit." 

In a note .M. Uegnault notices a series of experiments upon the 
same subject, made about the same time with hi* own, bv Pro- 
fcMor Magnus of Rerliii, An extrturt fn>m PrurcHS4>r Nlagnus' 
niemoir will be found in the Annales da C'himie et de Physique, 
3rd Ser. tom. iv., page 330 ; and a second memoir upon the same 
suhie«*t, tom. vi.. page 333. 

M. Uegnault then proceeds to give hi* own metiiod of experi- 
menting, und the details of his experiments. 

These method* were five in number. In the first four, the dila- 
tation of the air was deduced from the ohservetl changes in its 
elii'ktic fon^e at tlie temperatures of 0® and 100® cent., assuming as 

* TXc rrtiilu «rrlv«4! «t by kir. Drlton, nboat ■■mt- t1m« (Memolrv Lit. mkI Phil. 
Sac. til klAticikrrter, U(. Srr,, Vol. v.. part'/, p. apitv^rroii t* 9 i*r •co-rflcicDt. Id.*n. 
Ck«l, or tioATiy to, with Ihtt at bay L»tMc, fV • oiMi canftraifi Mt kMrrllaii m 
lo the equ%l eg >tl ffrm t |M««. »o th*t kl r. Udtou hlniMir' utoplnl live eo^eSrUnt 
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true the law of Mariotte, that the elastic force of a gas varies 
ifiversolv as its volume, when the temperature remains the saroe. 
'fhe fiftfi methi>d was an attempt to measure directly the augmen- 
tathm of volume due to the change of temperature. 

The Jir*t ntethwl was similar to thnt used by Rudherg, in his first 
aeries of experiments, and by Dulung and Petit, in Uieir com- 
parison of mercurial and air thermometers. 

The apparatus coiisinteil of a glass cylindrical reservoir, from 
33 to 30 millimetres in diameter, and about 110 millimetres long, 
containing from 800 to 1,000 grammes of mercury. To this was 
soldered a capillary stem, of which the diameter varied in the 
different experiments, from 4 to 3 millimetres. This was bent at 
right angles some distance above the reservoir, and drawn out 
ti> a fine point. The reservoir and the greater part of the stem 
were immersed in a vessel of water ladling under the usual atmo- 
spheric pressure, and filled with perfectly dry air, by exhausting it 
from 33 to 30 times, by means of a small pump, and re-filling it 
each time with air which had passed through two tubes, each one 
metre in length, filled with pumice-stone, saturated with concen- 
trated sulphuric acid. This being done, the apparatui was suffered 
to stand fmm half an hour to an hour, the water being maintained 
in full ebullition ; the end of the capillary stem was then closed by 
the blow-pipe, and the height of the barometer noted. The 
reservoir, with its stem, was then inverted upon a staml. so that 
the point of the stem dipped to some distance in a cup of mercury, 
the cup was broken off under the mercury, and the reservoir sur- 
rounded with pounded ice, and left in its "condition for an hour or 
more, until the whole of the air (now contracted so as to fill only 
a portion of the reservoir) was reduced to the temperature 0®. 
The end of the stem was then again closed by a little wax, the 
barometer again noted, the position of the surface of the mercury 
in the cup marked hy a point adjusteil by a screw — the cup re- 
moved, and the reservoir and its contents suffered to take the 
temperature of the surrounding air. The height of the mercurial 
column above the level of the mercury in the cup was then 
measured hy the cathetumeter. The reservoir and its contents 
were then weighed, entirely filled with mercur)*, first boiled to free 
it from air and moisture, the point again immersed in mercury, 
and the reservoir surrounded with ice. At the end of one or two 
hours, when it was satisfactorily ascertnined that the whole appa- 
ratus had taken the temperature 0®, the ice was removed, the mer- 
cury which was disi'harged by the rise of temperature was 
receiveil in a capsule, and the apparatus placed in a boiler, as at 
first, and brought to 100 ®. 'fhe mercury expelled was collected in 
the capsule, and tlie height of the barometer at the moment of 
ebullition noted. By this means, all the data neceeaan* to calcu- 
late both the dilHtatioi) of the air, and that of the glass vessel 
which contained it, were given. 

In performing these experiment*, M. Regnault observed a 
serious cause of error. When the point of the stem was broken 
under the mercury, he ub«erved that a i>niBll quantity of air 
leaked into the reservoir, even then the |x>int was plunged to the 
depth of <ds metre under the mercury. This air was a portion of 
that which remained in contact with the glass tube, which not 
being wetted by the mercury, allowed, as it were, a tube of air 
from the point to the surface. 'I'bis difficulty was obviated by at- 
taching to the glass stem, plate* of well-cleaned brass, to which 
the mercury adhered, and tnus the entrance of air was prevented. 
In addition to this * layer of sulphuric acid was sumetimea poured 
upon the surface of the mercury, before the point was liniken, and 
was carefully removeil before the point was again closed. Equal 
care sas taken to prevent the air eufilintng the pincers used to 
break the point, from getting access to the interior. In this 
method fourteen experiment* were tried, the mean of which gives 
for the volume of 1,000 measure* of air, at the temperature of 0®, 
when heateil to 100®, 1*36623, 

'J'he highest number obtained in any experiment, was 1*36689 

The lowest ... ... ... ... ... 1*36519 



The difference is O’OOltO 

or about yfy of the mean. 

The lowest number was above the mean result obtained by Rud- 
berg. M. Regnault believes that this may ]>rnbably be due to the 

{ ihenomeiion of the entrance of tlie air u|Mm breaking the point 
laving taken ]>lace in the experiments of the Swedish professor, 
and he remarKs that the error would Ih? greater in proportion as 
the quantity of air operated on was less. He also states that he 
lielieves the first experiments of lua own series were affected by 
this phenomenon, ami as an eviilence of this states, that from the 
moment that he siicceeileil in preveutiug it entirely, no expen* 
ment gave a number below 1*3639. 
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7%^ nec^nd nf wan tried with nn flppikrfttiis 

diflerinft but little from the one just deM*ribed. The re<‘ervoir wim 
a gliiKM ^Inhe of from 350 to 400 cubic centimetreR, soldered to a 
tberniuineter stem, about 38 centimetres lon,^ ; upon this thermo- 
meter-tul»e wu soldered, at the distance of 1 1 centimetres from the 
bulb, a piece of tube very regular in its diameter, about 50 
millimetres lonir, and of a dimneter sufficiently large to present 
but feeble capillary action. The thermometer-tul»e wasWntat 
right angles, and drawn out to a point. The first operation was to 
^uge the apparatus carefully, and to ascertain its co-efficient of 
ailaLatiun. This was done by filling it with mercury at the 
temperature 0^, then submitting it to a temperature of 100” col- 
lecting the mercury expelled, and weighing this, and the quantity 
which remained in the nulh. 

The dilatation of the air was then determined very much as 
before. Eighteen experiments were tried in this way, the mean 
of all of which was r.1G633 ; the maximum, 1*30708; minimum, 
1*36585 ; the difference, CKM1193, or tVtt mean. 

TAc third trric* (tf rjrprrin*rnl» was performed with an apparatus | 
imitate«l from that described by Rudberg in his second memoir. | 
Upon a shelf within a copper alemhic, the cover <tf which is firmly I 
fixed upon an appropriate support, is placed a glass cylindrical I 
reservoir, 35 millimetres in duuiieter and 170 millimetres long; I 
to its upper extremity is soldered a thermometer-tube, which passes 
thr<iiigh a tubiilure in the cover, and luMiding twice at right 
angles, is soldered to a larger tube, which dips down into a cistern 
of mercury, passing air-tight through a tubulure in its cover. On 
the same shelf is placed a precisely similar reservoir, terminating 
in a straight thermometer-tube, which passes through another 
tubulure in the cover, and this apparatus being properly filled 
with mercury, furnishes a delicate thermometer lor noting the 
temperatures in the alemhic. The mercuriul cistern is furnislird, 
in its lower part, with a piston, moveable hy a screw. Through a 
second tubulure in the cover of the cistern, passes a straight 
gauge-tuW, open above, and dip|ung into the mercury below, and 
of the same diameter as the tube which terminates the thermome- 
ter-xtem. The capacity of this apparatus Imving been gauged, 
and the co-efficient of dilatation determined by a previous expe- 
riment, the reservoir is filled with dry air, and the ulctnhic filled 
with ice, so as to reduce the temiierature to tf”; the pi»ton in the 
mercurial cistern is then raised or lowered, until the mercury in | 
the tube eommunicatiug with the reservoir, stands exactly at a 
mark previously made upon it, and the difference between this 
point and the top of the column of mercury in the gauge tube, is 
measured. The ice is then removed from the alemhic, and 
replaced hy water, which is boiled, and the temperature of the 
reservoir being thus brought to 100”, the piston is again adjusted, 
so as to bring the mercury to the same height as hef«>re in (he 
tube communicating with the res<>rvuir, and the differences of its 
height in this tube and the piiige-tulre again read. These two 
readings of course give the ela»tic force of the air at these tem- 
peratures, and from these the co-efficient of dilatation is 
deduced. The ex{ierimeiita tried with this apparatus, give a 
mean of 1*36679 — the difference between the maximum, 1*36747, 
and the minimum, 1*36619, being -nri:T mean. M. Regnault 

does not believe this method susceptible of the same accuracy as 
the other, on account of the irregular action of capillarity in the 
tubes although purposely taken of eoual diameters. He also ' 
remarks that the results obtained by him are larger than those 
got by Rudberg from a somewhat similar ap)iaratits, which he 
believes may be attributed to the latter having made his mark 
upon a capillary tube, and to his neglecting the small quantity of 
air contained in the thermomcter-tulie, which is not heated to 
U>«’. As however, unfortunately, M. Rudberg has not stated the 
dimensions of his apparatus, itcamiot be ascertained what iiiiluenve 
this had upon his results. 

For thf ftmrth itcrit* n/rsperimnitt a form of apparatus was devised 
similar in principle to that just described, but free from its ob- 
jections. This consisted essentially of a glass gloln*, of a capacity 
of from 800 to S,000 cubic centimetres, to which was aiided a 
capillary stem about 90 centimetres long. The globe was placed 
in an appropriate metallic vessel, so that it could l>e alternately 
lieatei! to 100% and cooled to 0” ; the tube passing out of a lateral 
opening terminated in a small copper pipe which bad two other 
openings— one of these was for the moment closed, the other com- 
municated with the apparatus for drying the air, by whose means 
the globe and tube were filled with dry air with the usual precau- 
tions. Another glasstubeof IGor 17mUiimetre« internal diameter 
was cemented at its lower end into an iron cap terminated below 
by a stop-cock, and carrying a lateral branch oent parallel to the 
axis of the tube ; into this lateral branch was cemented a second 



tube, which was for a certain distance of the aame diameter as the 
first, and terminuted above by a caiulinry tube, a part of that 
which formed the neck of the glolte, which was bent at right angles. 
This system of tubes being firmly and carefully adjusted in a ver- 
tical position, the second tube with its attached capillary bntm-h 
was carefully dried and filled with iHiiled mercury, and tfie upper 
art of the capillary tube, which was of course horixontal, waatben 
tted into the third opening of the small copper tube, so as to be 
in immediate c<inimunication with the neck of the globe. When 
firmly fixed, the stop-cock at the bottom of the compound tube 
was opened, and the mercury flowing slowly out was replaced by 
air drawn through the drying apparatus, and the apparatus filled 
with air to a certain mark «. placed upon the vertical tube, where it 
was of greatest diameter, the glass globe being all the time im- 
mersed in boiling water: the drying apparatus was then removed, 
and the branch of the copper (ut»e with which it communicated 
hermetically sealed, and the height of the barometer noted. The 
hot water was then dischargeil from around the globe, ami replaced 
first by cold water and afterwards hy pounded ice, the level of the 
mercury being kept at ■, hy suffering it to fluw off when necestuiry 
by the stop-cock. When the globe has certainly reached the tem- 
perature of the ice, the barometer is read, and the difference of 
the heights of the mercury in the two communicating veitical 
tubes is measiireil. We have thus all the data for calculating the 
co-efficient of dilatation of the air, but another observation may he 
had by reversing the experiment. To do this, re-o*nnect the dn- 
ing apparatus with the copper tube, the merimry will fall in the 
vertical tube in connection with the globe, but nuust be kept at o 
by pouring mercury into the t»ther vertical tube ; w hen etiuillbrium 
has been attained, remove the drying anpamtus, and close its 
branch of the copper tube, then reiilace tlio ice by boiling water, 
and repress the dilatation of the nir oy pouring more mercury into 
the vertical tube ; when you arc satisfie<l that llie air has taken 
the temperature of Imiling water, read the barometer, ami measure 
the difference of the heights of the mercury in the two vertical 
tubes. 

The mean of six experiments tried in this way gave T3665 for 
the co-cfficieiit of dilatation : (he maximum result being 1*36710 ; 
the minimum l’365hO ; difference xrsVr mean. 

By this method the dilatation of the air is determined under 
very different pressures; in fact, during the first perimi of every 
experiment, the air is under the atmospheric nressure 0*760 metro 
when at IUU% and only umler the pressure of 0*550 metre when at 
I 0^. In the second period, the air at 0% is under the atmospherii 
I pressure 0*76tfm., and when healed to ICKP under the pressure of 
I about I'Oitf. It is even easy to arrange the aoparatus so that the 
experiment may lie tried under still greater differences of presMire. 
As the experiments showed no difference in the mimhers obtained 
j during these periods (1*36655 during the first, and 1*36645 during 
I the second periml,^ we must conclude that within these limits of 
I pressure, the co-cAcient of dilatation of air is seii-ibly constant. 

I Fijth terim of ftr/JcriiMcnf#.— In all the exppriuients hitherto 
descrilied, the dilatation of the ga* was determiiieil indirectly from 
, n direct measurement of tlie augmentation of its elastic force w hen 
brought to a constant volume at a higher temperature, assuming 
the truth of the law of Mariutte. In order to get the dilatation 
directly, the gas enclo»ed in an eminently elastic envelope should 
dilate Ireely without changing its elastic force, and the auL^eiita- 
tion of vtdume must be carefully measured, the gas being all at the 
Mine temperature. It is difficult to see how these conditions eaii 
be realised in practice, but it iiiav be done ajiproximately by fol- 
lowing the method mlopted by a 1. Puuillet in his air pyrometer. 
(Traite do Physique, iuie edit, tome 1, u. 955.) In this w ay the 
elastic force of the g*as remains sensibly tne same, but a very nota- 
ble portion ill the reservoir of dilatation is at a temperature but 
slightly differing from that of the surrounding air. 

The apparatus used by M. Regnault was to a ^reat extent similar 
to that just described, but the iron cap into which the two vertical 
tubes were cemented was differently adjusted. It had two stop- 
cocks, by one of which the harometric tube could be made to com- 
municate at pleasure with the exterior, while the other, which was 
laced under the tube in communication with the globe, was so 
ored that it might make a communicatiun either l»etween the two 
tubes or between this second vertical tube and the external air. 
These two tubes were placed in a gla.ss vc>m^1 which could be filleil 
with water bo that they could be niaintaiiied at any and a uniform 
temperature. The experiment was conducted as Adlows : The 
lobe being surrounded with ice, and the cuniniunicatiun with the 
ryiiig apparatus opened, the level of the mercury was brought to 
the mark « on the vertical tube; the conimunicatioii between the 
two tubes being open, the mercury would of course be at the same 
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h^g:fat in both tube* ; the communication with the drying appiirotu* | 
was closed, the barometer and the temperature of the water around 
the tubes noted. The Klobe was then brought to 100° the mercury 
in the vertical tube was of course depressed, and in order to keep 
that in the barometric tube at about the same level with it, its 
stop-cock had to be opened and the mercury suffered to flow out ; 
the two columns were thus kept nearly at the same height, that in 
the tube in which the air was dilatintr, beinf brcMi^dit to a second 
mark B, and the exact difference in the heights of the two columns 
was carefully noted, as well as the height of the barometer, and 
the temperature of the water in the surrounding vessel. In onler 
from this experiment to determine the dilatation of the air, it is 
onlr necesaar)' to know the capacity of the ^iobe, and of its stem 
as tar as the mark a, and that ot the vertical ttibe between a and B ; 
these are all easily determined by the weight of pure mercury 
necessary to fill them. 

Four experiments tried in this way frave a mean dilatation of 
rS6706 : the maximum beinff l'3d?lM; the minimum r3titi93; 
difference of the mean. The ro-etfirient of dilat-ation ^ven by 
this fifth method is sensibly ^rreatrr than that irut fnim the others. 
This circumstance is not accidental, as in the second part of the 
memoir similar differences are shown for other (rases, and in cer- 
tain cases these differences are verv considerable.* 

M. Ue^nault then proceeds to the discussion of his furmulw, for 
the pur])ose of determining the probable error in his results, and 
he snows that in the first three series— principally nwini; to the 
uncertainty of the readiiiirs of the barometer within millimetre, 
the maximum probable error is about which is alHmt the i^eatest 
difference between the maximum and tniuiinum results in any one 
aeries. The two last set ies include the same sfmrce of error, and 
another ansitijV from the uncertainty of the temperature of the air 
in the capillarr tube, which, however, he believes may be altoirether 
nei^rlectea in his experiments, the apparatus bavin;; been carefully 
arranged so aa to make this a ver>’ small fraction of the whole 
volume of air under experiment. 

He finally assumes 0003665 as the mean co-eflicient of dilatation 
of drv atmospheric air as determined bv the first four series of 
experiments, and remarks that the numf»er 0*00367 given by the 
fifth series must be adopted in experiments where the gas dilates 
freely and preserves its original elastic force, lie aUo gives as a 
fraction easily recollected, the remark of M. Uabinet that 
0*00366666 should be expressed by 

PaBT II. — On the DilfUation of tome othrr Gatet under Prettures 
near that of the Atmattjdurrr. 

Physical phUoanpbers admitted tliat all gases had the same co- 
efficient of dilatation, but since so serious an error in the numerical 
value of this co-efficient hud been shown, it was necessary to submit 
this law also to verification, the result of which was to show its 
incorrectness. The experiments were tried chiefly by the methods 
]. and IV. under constant volumes, and V'. under constant pn^sure. 

It is m>t necessary to describe them in detail, as M. KegnnuU has 
done, nor to give the methods by which the gases wore purified ; 
suffice it 4u say that all necessary precautions were taken, and the 
greneral results were as follows 



Co.cAc4*nt of DllaUlloo from 0^ 

UmUt coottani Uiuler c«r>atant pmaar*. 


Hydro fCfl, 


05667 


0-3661 


Aimotpberie Air, 


0-3665 


03670 


Nitrogen, 


0 3C68 


„ 


Oxide of CarboD, 


0-3667 


0-3669 


Carbonic Acid, 


0 3683 


0-3710 


Nitroui Oxide. 


03676 


0-3719 


Suipbarout Acid, 


0-381.5 


03903 


Cyanogen, 


0 3829 


03877 



He also describes an apparatus, an easily-imairineil modification 
of method IV., by which the difference in the co< efficient of dilata- 
tion of any two gases may be at once aliuwii. 

Part III.— On the Dilaiatuin of Gate* under Different Pretturet. 

It has been generally admitted that the dilatation of gases is 
constant between the same limits of temperature, no matter to 
what pressure they may be submitted ; conse4]uentl^', that it is 
altogether independent of their initial density. But it is difficult 
to cite conclusive ex|>eriments upon which this law is founded. 
Several observers having obtained the same value for the co-efficient 
of dilatation of air, under different barometric preMures, concluded 

* M. lUvoauK dMcribn >a ■ ai>W kd is'Wo^it Itnl a«rl^ of fiprrlntmt bj falls 
•rcorSlaf (0 ifa« aditol or M . Oiy Lsutc— lh«t t». far oi>Mrr*D< tfa« dll sUOirat of a 
^usnlllf of tlry cv«t4io<d to • Ira* tfari>muaM>l«r wid ••paritiiel rroni tbc 
■t<Bo*ob*r* far s ■Mvli l»d«s fiierrarr. (Blot. Trtlti Pbri. toia. 1, p. Isi.) The 

r««a>(* obuioe'J did not it *11, *si| wer* all r«*'j|«r Ul*a bjr soy ol tbt etfacr 

■*tao>l*i Um hi|fa««4 r«o«li rocvrdtd «ras rMST, 



that the co-efficient of dilatation of gases was constant under all 
pressures ; but the barometric variations in any place are not suffi- 
ciently exteusive to permit so general a couclusiun to be thus 
deduced. 

Sir Humphrey Davy is the only philosopher who ha* studied the 
dilatation of gases under very different pressure*. (Phil. Tran*. 
vol. ii, p. W4.) 

He states that he found the same dilatation for air taken with 
the densities L 1, and 9; but his experiments were not made 
by a sufficiently delicate method to allow his results to be con- 
sidered exact. 

The experiments of M. Regnault upon this subject were tried 
with apparatus of the same character as those before described, as 
metluHls IV. and V'., with such modifications aa the peculiar cir- 
cumBlances of the experiment* rendered necessary: and the con- 
clusion at which he arrived was that *^1heoir diiatet^ irithin the 
tame iimiit of trmfierature^ by quantities tcAicA are greatrr in propor- 
tion at tlit (t^uity of the gat it greater : that is, tn proportion at itt 
tnoitTutrs are bnjught nearer to each other." 

The following tables exhibit the results of his experiment* upon 
air, carbonic ai'id, and sulphurous acid : 

tf Gaset under different Fretiurea, determined by the method of 
Contient Vtdnmei. (11. and IV.) 

ATMOSeUERIC AIR. 







iu-iMlty of tfa« alf at 




Pr»*«iirf at 0“. 


Fttaaiira at 


(H. that of air at 


Voinm* of the sir 


MiitlkSTlrM. 


MtUlcnttm. 


utiilrr a proMKJf* of 
7*4 ollJmsirra » 1. 


tfaalalV^ •> 


109- 72 


14951 


0 1444 


1 A54K2 


174 


2XT 17 


0 2-.*94 


1M413 


2-4HIS 


aM5«7 


059'l 


1 .VIM2 


«*4fi; 




9 4aV 






4HHI7 


• 49.17 


i>a:i 


7«« «o 


— 


1 0»M> 


Hania 


lfi7e 40 


2X1 09 




1 


.Vt 




2 


1 M9ii0 


2144 IS 


2924-1*4 


2-i“2I3 


iS'MM 


dlUa&S 


499.' tv 


4-nloO 


l.ClArl 




CAUDONIO ACID. 




?.'••• 47 


I<.’U-S4 


1 00(W> 


1 .v><v9e 


vm 09 


U«i .17 


i-ls7t> 


l:tK»4* 


1742^73 


2b«? 72 


2-.V74 


|47>23 


&:ip»-o7 


tU 


4;31S 





Dilatation ff Gattt under different Prtunrtt^ determined hy the method tf 
Constant Presenrt*. (V.) 

Atmrapfaerlc Air. Carbonic Acid. tlyd^'is*a. Sglpfaaroui Acid. 

r~ t t ^ ’ \ ", 

Prir *«u f« Volume Pr«*aarc Votn** Pmaar* Votum* Pr*Mur« PrMvura Volutna 
MlKU *« Mim. at lOn^. Afltll. at l^<o. *t at luiro. at 

1 srtrr* ruo i x7o« "iso vawis •ro«o rsonio 

I-.'lft'AU »» i-SMU 3&4A l-.WldtK Stfi-.'S WC&I I 

jfiiM 1 ywii — — — — — — — 

The general conclusions of this memoir are as follows 
1st. The ro-efficient of dilatation of air, 0*375, heretofore ad- 
mitted hy philoMOohers from the experiment<!i of M. Gay Lussac, is 
much tiK) great for dry air under the ordinal*)' atmospheric pres- 
sure. The ro.efficient 0*3645, which is the mean of the experiments 
published by M. Kudberg, is too small. ^Vllen the co-efficient of 
dilatation of air is deduced by calculation, from the changes of 
elastic force which the same volume of gas undergoes when curried 
from 0^ to 100 , its value is 0*3665. Hut when this co-efficient is 
deduced from the changes of volume of the same mass of gas in 
pacing from 0^ to 100\ its elastic force remaining constant, we 
find a value rather higher : that is — 0*3670. 

9nd. The co-efficienU of dilatation of the different gases are nut 
equal, as has been hitherto admitted ; they present on the contrar*)*, 
notable differences, as may l»e seen by the numbers before cited. 
There is often obtained for the same gas, very different values for 
its co-efficient of dilatation, according as this is deduced immedi- 
ately from the observation of the change of volume which the same 
mass of gas undergoes between (P and lOO , its elastic force remain- 
ing the same, or cadculated from the variation in the elastic force 
of the gas between O'* and 100\ its volume remaining constant. 

3rd. The air and all other gases except hydrogen, have greater 
co-«fficienU of dilatation in urupurtiun as their density increases. 

4th. The co-efficients of dilatation of the different gases approach 
nearer equality as their pressures are lighter; so that the law 
which is thus expressed, ait gates have the eame co-fficient diiato- 
tionf may be considered as a limiting law which Is applicable to 
gases in a state of extreme dilatation; but which is farther from 
thu truth in proportion as the gnses are more eomprefwed, or, io 
other words, as their molecules are brought nearer together. 

(To be continued. ) 
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CONTRIBUTIONS TO RAILWAY STATISTICS, 

In 1846, 1847, and 1848.— D 7 Htdb Clabu, Eiq. 

No. L— PASSENGERS AND FARES. 

Having publiah«<l an analTsis of the Railway Return! for 1844, 
I have taken the eariicat opportunity after the appearance of thoee 
for 1846 and 1847, of givinfp a dmilar analyaia of them, under the 
aarae title of ** Contribution! to Railwav Statutica," which 1 hope 
may prove equally acceptable to practical men at the former aeries. 

The foUowinfc are the total! of each dau of paHengeri in the 
years ending SOtb June 



1st dasi, 
tad cissa. 
3rd class, 
Ifixsd 


1844. 

4375.3321 

12.235,686 

8,583.0851 

2.069.498^ 


1845. 
5.474.163 
14.325325 
13,135 320 
855,445^ 


1846. 

6.160.3541 

16.931.065f 

18.506.527f 

2.193,126 


1847. 
6372.714 
1B.699.288f 
22.850, 803f 
3.229357 


Altogether, 


27.763, 602i 


33.79135H 


43.790.9831 


51,352,163 


The amount received 


for each class, in each year, 


was as fol- 


Iowa 


1844. 


1845. 


1846. 


1847. 


1st daas. 


£1,432 688 


£1.516305 


£1,661398 


£1,675,759 


Slid clau, 


1375.679 


1.598,115 


1,937,946 


2,048.080 


3rd clsM. 


483,069 


651.903 


1,032.206 


1,286,710 


Mixed, 


147358 


209318 


93,164 


146,733 



AHofetber. ^63.439.894 ^,976J4l £4,726.315 £6,146.002 

The yearly increase in numbers on each class of passengers is as 
follows : — 





1845. 


1846. 


1847. 


1st dass. 


18 per cent. 


12 percent. 


7 perosBt 


2nd clast, 


17 „ 


18 „ 


10 H 


3rd class, 


50 M 




23 ,. 


Altngetber, 


21 H 


24 ., 


17 „ 



The yearly increase in money on each class of passengers is as 
follows 





1845. 


1846. 


1847. 


1st dass. 


6 per cent 


9 per eent. 


— per eent. 


2nd dau, 


16 „ 


21 „ 


6 n 


3rd clans, 


34 „ 


58 H 


24 „ 


Altogether, 


16 H 


18 H 


9 „ 



It is to be observed that no deductions can be drawn from these 
figures, M the Railway Department returns are defective and 
i^ormal. 

The gross returns in each year from piaaengers, goods, &e., were 
as follows 



1842 3. £4.536.189 

1843-4, 5.074,674 

1844.5, 6.209.714 

1845>6. 7.565.569 

1848.7, 8,510.886 



According to Mr. Hackett 
receipts for the years ending 

1842, 

1843, 

1844, 

1845, 

1846, 

1847, 

For the jrtsr ending f 
June 30. 1848, / 



Herapatb's RaUway Journal, the 
December, have bMO as follows : 
£4,341.781 
4.827.665 
5.584.982 
6.649.224 
7,664.874 
8,949.681 
9,423.963 



, in 

Slot 



Mr. Hackett's totals are taken from the traffic returns published 
in Herapath's Journo/, and do not include many small companies 
which make returns to the Railway Department. 

'The following will show the totals of the Railway Department 
and of Mr. Hackett for the same period 



1842.3, 
184 3-4. 

1844.5, 

1545.6, 

1846.7, 
1847-8. 



lallwsy DvpsrUMst. 

£4,341.781 

5.074.674 

6.209.714 

7.565.569 

8,510,886 



Vr. Htckm. 
£4.530.401 
5,114.575 
6.065.966 
7.169,562 
8.194.767 
9.423.963 



Except in the first two yean, it will be seen that Mr. Hackett's 
totals are below thoee of the Railway Department, for the reason 
already given. 

1844-3. £142.858 

1845 6. 406.007 

1846 7, 316.119 



These figures show that any error In Mr. Hacketts figures must 



be on the safe side ; and if we take the diEerenee for the year 1847-8 
at 300,000/., this will give as the gross yearly trafiic for the year 
ending Sotfa June last, 9,700,000/., or oaarly ten millions sterling. 

The increase of paseenger receipts in ea<a year is as follows 

1844- 6 £537.047 

1845- 6 748374 

1846- 7 422.767 

The increase in the number of passengers in each year stands 
thus 



1844- 5 £6.027.651 

1845- 6 9,999.730 

1846- 7 7361.180 

The gross increase of revenue in each year stands thus 

1844- 5 £1.135.040 

1845- 6 1355.855 

1846- 7 945317 

1847- 8 1.200,000 



Mr. Hackett has shown /Herapath’s Journal, 3rd series, vol. X., 
p- $3), that the number of miles of railway on which his figures 
are taken, and the average traffic per mile, are as follows:— 





VUw. 


Milc*open«A. 


Tn0r prr mil*. 


1842, 


1532 




£3,036 


1843, 


1586 


59 


3,081 


1844, 


1780 


194 


3,283 


1845, 


2043 


263 


3300 


1846, 


2610 


593 


3.288 


1847. 


3449 


839 


2.862 


1847-8, 


3830 


381 


2,719 



(Hslf-year.) 



The last line has been made up from other data. 

The capital expended on railways has been likewise given by 
Mr. Hackett, fri>m which we can learn the amount expended in 
each year. 

£52380.100 whole capital, 

57,635,) 00 „ 



1842, 

1643, 

1844, 

1845, 

1846, 

1847, 



63.489.100 

71.646.100 

83.165.100 
109,528300 



— expended. 
£5,255,000 „ 

6.844.000 H 

8.157.000 H 

12,519,000 „ 

26363.700 „ 



The total amount of railway expenditure from 1649 to the end 
of 1847 was 57,448,700/: 



The total amount of railway income in thoee years has been— 



1842, 

1843, 

1844, 

1845, 

1846, 

1847, 

Add from Rsllway Returns 



£4.341.781 

4327,655 

5.584,982 

6,649,224 

7,664,874 

8,949.681 

865,984 



AUogelber, £38,884,181 

Of course the whole of this income cannot he treated aa real 
capital, no more can the whole of the expenditure ; but it is a signi- 
ficant fact, tliat while the whole expenaiture has been 57,548,700/., 
the whole income has been 38,884,181/., or more than two-thirds 
of that amount. This is deserving the attention of those who 
direct their attention towards the subject of railway capital. 

It may be noted upon the decreaae in the mileage reeeiptB, that 
it is to M accounted for ftom the 'greater economy in worVing ez- 
peofies allowing of lower fares, ai^ from the progress of rauw^ 
impn»vcment allowing lines to be more cheaply constructed. It 
win be found that the net return is not lees in 1847 than in 1849. 

In ^ Irish Wants and Practical Remedies,” by Humphrey Brown, 
Esq., M. P., (p. 63), is riven a table of the estimated paseenger and 
goods traffic of several English linM, as riven before the House of 
Commons. This 1 have extended as folhiws 



NaiM. 

Midland, .. .« 

Lsneskbire aad Torkihire, • . 

York and North Midland, •. 

London and Brighton, 

London and South Baitem, .. 

Great North 0 / England, . . 

Great Weatem, and Bristol aad B; 
Lancaater and Preaton, 

Glasgow and Ayr, 

Hull and Selby, 

Dtodon and Cambridge, ,, 

Dundee and Arbroath, 
bbcffield and Maoebeeter, . . 



Lcafth 
la MTlet. 


PtMMffTV, 


Oneds. 


163f 


550,985 


151345 


79 


207.B88 


109.486 


27f 


185,660 


5347 


50 


226,444 


43.765 


67 


317,252 


63379 


45 


75.158 


32,136 


231 


821.U5 


209,563 


20 


106.957 


__ 


18f 


597,470 


121,027 


31 


19,562 


9X873 


67f 


591.344 


72314 


I6f 


200.727 


51399 


44f 


335,444 


84,050 



Altogether, 



B5U 4,135,836 1,038,504 
32 
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Tli^ tfttffie realiied on ^ above Unea in 1S45 waa aa foUowa >— 



Msw. 




Paaaaa(«o. 


Ooeda. 

Tana. 


Midlsad. 




1309.145 


715A72 


Laaessbire aad Torkthlre, .. 




1,674.946 


507,859 


York aod North Midland, 




464.755 


351,022 


Jondoa and Brigbloo, .. 




788.386 


65,747 


Loadoa and South Eaatera, •• 




728.896 


67,119 


Great North of Eatlaod, . * 




196,722 


234.198 


Croat Weatera, tod Briatol aad Exeter, 




1,993.088 


209.563 


Laaeaater and Preston, 




135.344 


26.099 


Glaafow and Ayr, 




84.3,078 


168,376 


Hull and Selby, 




263.402 


227.869 


l,ondon aod Cambridge* , , 




534,206 


44.572 


Dsodee aod Arbroath, .. 




269,187 


81,484 


Sheffield and Maoebeater,* . . 




1,168,448 


32,000 


Altofttber, 


.. 


10,868,503 


2,751,180 



* PvtisUj •pccNd. 



The reaulta are aa loUowa >— 

PMMStm. G«wl». Too*. 

SitiiDAtcd traffic on 851 fflUea. 4,135,836 1,058,504 

Reaiiaed traflic, 1845, .. 10,868,503 8.751,180 

Ezceaa ovar catiDatei. .. 6,732,667 1,718,676 

Increase per cent. .. 160 170 

In Mr. Browne book on a length of 709 milee the ume increase 
of per centage is diown, namely, 160 per cent, on passengers, and 
170 on goods. 

The whole traffic in 1845 was 33,791,953| paasongera, and of 
goods, fee. 11,6410,000 tons. Supposing the proportions to be the 
same, the number of paasengers earned in 1845 mure than was 
provided with means of conve)'ance before the existence of railways 
waa 90,800,000, and the number of tons of goods conveyed was 
7,900,000. Thus the railways not only accommodated the full 
numlwr of patweogera for whom conveyances already existed, but 
carried the above enormous number in addition, besides a ^eat 
quantity of goods. It will be found that this calculation is, how- 
ever, far from representing the amount of accommodation now 
afforded. 

Taking the later returns, where they are available, we shall find 
the increase still greater, as in 1846 for instance;^ 



Naaw. 


FMMsrtn. 


Ocoda. Toaa. 


Midlaod. 


.. 2,468.110 


900.895 


Maacbeater and Leeda, 


2.157,173 


522.177 


York aod North Midlaod, aod Hall aod Selby, 933.514 


370.414 


Loodoo and Krighton, .. 


971,081 


93.407 


l.ondon aod South Eaatem, 


1,074.730 


116,385 


Great North of Eaglaod, 


.. 239,507 


433,867 


Great Western, &c. 


.. 2,757.193 


300.000 


Laaeaater and Preatoo, .. 


.. 162,012 


25,585 


Glaagow and Ayr, 


.. 1.09M71 


293,304 


Loo^n and Cambridge, .. 


.. 922,413 


110.348 


Dondre and Arbroetb, . • 


.. 317.092 


21.059 


Sbaffiekl and UanciuaUr, 


.. 1,604,227 


135,000 




13,718,503 


3.530,441 


la 1847 there were separate returns from some of these lines, 


as the following : — 






Nuic. 


PMMtirrra. 


Gooda. Tone. 


Great Western, Ac. .. 


.. 2,876,222 


371,326 


Glaifow apd Ayr, 


992.096 


397,515 


Lancailer and Pretton, .. 


.. 106.475 


22,054 


Doodec and Arbroath, 


360.194 


22,354 


Sheffield and Maacbeater, 


.. 1,569,707 


218,740 


Sooth Eastern, 


.. 1,477,893 


204.100 


The incrcaae over the 


eatimatee im the traffic of 1846 is still 


greater than uu 1844. 








PuarofTTi. Coeda. Tou. 


Eitimated traffic. 


.. 4,135.836 


1,038.504 


Bealued traffic, 1846, 


.. 13,718,503 


3,530,441 


Eiceae over eatimatea, 


.. 9,5;2.667 


2,492.937 


lacrease per ceot., 


.. 230 


250 



The traffic on these lines stands as follows 



Puam«»r». G*odi. Tom. 

Bitinstcd „ .. 4.135.H36 1,038,5(4 

Realised, 1845, .. 10,868,503 2.751,180 

« 1846, .. 14,078,697 0,530,441 



The lines for which there are eeparate returns in 1847 are as 
follows 

Great Wettera, Ac., 231 miles. 

GUsfow sod Ayr, 18| „ 

Laocaster aod Preston, 20 „ 

Dundee snd Arbrostb, 16^ „ 

Shefiehi and Maacbcater, 44} „ 

South Eaatera, 67 „ 

297| mllai. 

The traffic stands ihua— 

FeMfism. OooiM. T<ms. 

Estimated .. .. 2,378.995 529,618 

Realised 1845, .. .. 5,138.04 1 604,641 

„ 1846. .. .. 7.006.625 89U33 

„ 1847, .. .. 7.382,586 1.236.081 

The actual increase of traffic depends upon the length of time 
given for its development, beginning at 160 per rent, and going up 
to 230 per cent., and in the case uf tlio selected railways even more. 
Taking the increased accommodation to pasMengere at 160 per cent.. 
tiiU would give the following as the increased number of traveller* 
provided with travelling accommodation in each year 

1844, .. 17.400,000 

1845, .. 20.800,000 

1846, .. 274)00.000 

1S47, .. 30.000,000 

If the proportion be taken at 900 per rent., the number accom- 
modated by railway for whom no accommodation wan before pro- 
vided, would be 34,000,000. 

The following shows the proportion of traffic on railways In essch 
year for which accommodation by coach, fee. was provided, aod foe 
which no accommodation by coach, &c. was proviaed : — 





TroTplIrra fmoi 


Nfw 




«ld co«cht«. Ac, 


TnrvlWfi. 


1844, 


20,300,000 


17.400.000 


1845, 


12,900.000 


20.800.000 


1846. 


16,000,000 


27.000.000 


1847, 


21.000.0u0 


30.000,000 



Reckoning tliat each passenger is on the average carried 20 
miles, each male adult in this country will be carried that distance 
six times in the year, — an extent of accommodation which must 
have a great effect on trade and on the distribution of labour. 

It appears from the averages given in the returns of the Ratlway 
Department, that there has been a still further reduction in fares 
on most of the lines, and an increase in the average apeid per mile. 

The total increase on each class of poKseiigerb is as follows ^ — 



1845. 1846. 1847. 

Istelui, 599,831 686,191 412,460 

2od clsM, 2,190,139 2,615.240 1.768.223 

3rd clan. 5,552,735 5.471.707 4,344.376 

Altogether, 6,028,651 9.999.730 7.561,180 



It is to be observed that these figures cannot be absolutely relied 
on, 08 the proportion.*! of each class cannot lie fully shown, on 
account of tne confused state of the returns published by the 1^1- 
way DeparUnent. 

The total increase on each class of passengers between 1844 and 
1847 has been as follows 

iBt clisi, 1.697.382 

2od clai^ 6.463.602 

3rd clsM, 14,267,718 

Altogether. 23,588,561 

This is probably more than the whole traffic of the country in 
1825, and It shows at any rate that there has been a great increase 
in the accommodation given to the working classes. 

The number of first, second, and third class pa.'Nengers in 1847 
on the leading lines was 

Name. lit 2nd. 3rd. Total. 



London snd North Weatem, 


1.112.970 


3,323,380 


2.163,285 


6.599.7S6 


South Eaatera, 


657,380 


1.493,142 


2,008,230 


4.420,759 


Midland, .. 


445.260 


1.200,312 


2,571.836 


4,277.419 


London and Blaekwall, 


858.201 


2,279.166 




3,137,767 


Laoeaahire and Torkabire, 


216,791 


581,790 


2,090.624 


2.689.206 


Great Weatern, 


459.734 


1,996.824 


419.663 


2.876,222 


London aod Brighton, 


425.948 


699.898 


1,489.985 


2,615,832 


Dublin and Ktngalown. 


154.889 


1,269.092 


814.969 


2.238.950 


Eaatera CoQoti^ 


287.526 


741.486 


1.044,168 


2.074.170 


South Weatero, 


399.776 


1,095,0.50 


472.482 


1.967.508 


Maacbeater and Sheffield, 


82,201 


151,606 


1 ,335.9(8} 


1.569,707 


York and Newcastle, .« 


152.083 


753,927 


613,203 


1,553.213 


York and North Midland, 


163.837 


309,782 


731.207 


1,204,826 


Newcsalle and Berwick, 


67,734 


174,890 


944.891 


1.187A15 


Sdiabur|h tod Glaagow, 


105,373 


206,485 


836,025 


1,147383 
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On the Landon uid N'ortli IVMtaTn, Great W«l»ni, Sontli 
Western, end York and Newcastle, the proportion of third nlait 
pMsengera U much heiuv the ref^lar proportion. 

The largest receipU from paaMiigen in 1847 are~ i 

LouiJoo tpd Norib WeBtera, £1,178,709 
Ureal Weftere, .« 974441 

Midlaodlp M7.1M 

South Eastern, .. 814,754 ' 

Briffhioe, .. 114.491 

£a*trru Cooaties, 896,308 

South Western, . . 286 878 

Laaeashire sad Yorkshire, 194,768 

York and North Hidlaed, 166 484 

York and Newcastle, 147,861 

Ediubur^jh and Glasgow, 112,681 

Tho larg'est amoanta received for first-claaa pausengera are- 
London and North Welters, £613.705 

Great M'esiere, ., 288854 

Midland, .. 17MX4 

Brighton, 121420 

Snuih Eastern, .. 117,639 

South Wesiem, .. 97480 

Eastern Counties, .. 03,804 

The largaat amounta received from third-cUaa paMengttn are~ 
London ti«l NofUi Westo/o, £200.190 

MKt}a»»f, 153,151 

Isuncashire Ufi J ^'orkAbire 00486 

South Eastern, .. 95,401 

Grrat Wf stern, , . 77,120 

J-astem ('oanties. 74414 

York ami Nurih MidTaud. 63,607 

No. II.— CATTLE TRAFnC. 

laut parliamentary returna are etill more defective than 
tlieir predeccutpora, ao that it is necesaary to estimate rome of the 
numbers. 

The following shows the number of cattle carried in the year 
CJMling Ift July, 1846 ^ 

. . CslUe. Sheep. Svtoe. 

Ardrosaaq, .. 4<j7 j ^7^ 

Chesrer and Rirkenbead, 7,508 5,451 740 

l>nbiin and Dntfheda. 429 1,196 1,615 

Paodee and Arbroa>h .. I5l 52 26 

Eastern Coubties : C'anibridge, 16.218 106,055 1411 

*» . _ Colrbesler, 17,114 89411 11,190 

Glasgow and GrecDuck, 540 1,192 - 

Glasgow and Ayr, 2^122 2,567 1,424 

Great North of England, 27,524 32,460 5,305 

Great Western. .. 20,389 165.b60 53.702 

Icoodoo and Birmingham 55,017 232,068 l80,4bl 

Grand Jooclion, 41,505 45,742 137,626 

Loodoo and Brighton, |,070 16,795 062 

Loadaa and South Westers, 6,390 02461 5,412 

Maachrstcr and Leeds, 10,449 66,039 40,346 

Maryport and Carlisle, 210 575 500 

Midland, 22,000 15,000 119,000 

(£s<iaM/r«0» 

Bimiagbam asd Bristol, 1441 5474 10 044 

Newcastle and Carlisle, 11,000 40.201 6,201 

Newcastle and Darlington, 16421 15,605 1476 

Newcastle aad North Shieldf, 1474 80404 699 

North Uoioo ., 5.002 16,670 7,706 

Norfolk 24,411 II40O 627 

FreslonandWyre, .. 901 1,726 11,809 

Maacbesicr and Sbrflield, 4I6 10,030 6,240 

South EaiMro. ,,IIM 4844* »W 

Stockton and Darliogloa, 1,310 2,549 100 

Stockton and Hartlepool, 802 800 420 

.. 9D# K7S 37.M8 

Whitehaven, ,, 15 12 

York ud North Midland, 17467 62449 4444 

Hull and Selby, 2453 49.764 1,111 



e\M MIC rebums are inrompieie, this does not allow the whole 
nttinbar of eattle, which will be aa follows 

f'atlle, 370,000 

Sheep, 14.'0.000 

Swine, 850,000 

Total, 1,470,000 

This ahnws an inrreaee of 96 per cent, over the number of 
animala carried in 1846. 



The number of eilvea carried in 1646 wao aa fbUows 
Chester and Birkenhead, O488 

Maryport and Carlisle, 1479 

North Uoioo, 106 

In olher retuma they are not diatinguiahed. 

The amount of revenue derived from cattle traffic waa in 1645 
oa follows 

. , Cstti*. 44 ihnp. ^ 8wl«e ^ Tout < 

Ardmesaa, .. 30 20 0 5e 

Chester and Blrfceabead, H7 40 12 204 

Dnblio and Drogheda, 06 67 190 1^1 

Dundee and Arbroath, 28 1 1 10 



Gla^ow and OreeBoek, 06 14 'j2i 

Glasgow and Ayr, 111 |S5 14 |2g 

Great North of England, g g2i 

Great Western, 7,106 7,460 1,905 1T,51| 

Loodoo and Birmiogbam, 11,715 8417 6,101 tUfim 

Grand JaoeWna, 0,190 4.000 21,166 15401 

Manchester and Birmingham - 236 

London and Brighton, 102 684 100 996 

Lootion and South Weatera, 1,151 1.081 470 I4H 

Manchester aad Leeds, 750 1,150 I48O 1,710 

Maryport and Carlisle, 10 10 10 41 

Midland, .. ■ — . 9 960 

Blrmingbam aad Brjatol, 159 161 906 1499 

Newcastle and Carlisle, 1,166 1,101 210 2499 

Newcastle and Darliagloo, . 8419 

Kewcuaile and North Shields, 107 191 7 807 

North Uaioa, .. — ^ 90 010 

Norfolk, 1472 468 16 lliOe 

Preston and Wm, 74 90 96 186 

Maoebeeter and ShefieM, — __ ■ 1420 

Sooth Easlern . . _ — . g 272 

Stockton and Darliagtoa, 97 19 4 ’]g| 

Stockton aad Hartlepool, 16 o 4 98 

VUitr, .. Ill 21 442 2U0 

York and North Midkad, 9,160 1,708 940 4 M8 

HoU and Selby, .. 70S I49I 89 3498 

Ttotal £107401 

On account of the very imperfect aUte of the retuma, it is im- 
poasible to give the proportion paid in 1846 under earn head of 
cattle traffic. In 1645 the propoitions wer^^ 

Cattle, £10.000 
Sheep, 26,000 
I Swioa, 10,000 

The proportion for cattle must now be larger, and that for swine 
smaller. 

In 1847 the number of cattle carried by company waa aa 
follows:— 

Nsaw. CWU*. 8b««p. OiHiM. 

AntrossaB, 890 119 760 

Chester and Birkenhead, I468 6469 1,055 

Dnblin and Drogheda, 680 1,794 4 118 

Dundee and Arbroath, I95 19 ' 2 



Eastern Union, 

Ipswich and Bury, .. 

East Lancaibire, 

Foraeaa .« 

Glasgow aad Oreeooek 
Glasgow and Ayr, 

Great Southern and Wastem, 
Great Western, 

Kendal and Wlodermere, 
Laaeashire aad Yorkabir^(M.6 
London and North Western, 
Loodoo and firigbtoo, 
Londonderry aad EoaiskiUeo, 
Loodoo aod South Western, 
Manchester aod Sbefieid,* 
Maryport and Carlisle, 
MidUad,* 

Bristol aiNl Biraiaghaa. 
Middleaborougli aad Bedear, 
Newcastle aod Carlisle, 
Newcastle and Berwick, 

North Union, 

Norfolk, 

PresiuQ and Wyre, .. 

South Eastera, .. 

Stocktaa and Dariiagt^ 



CMUc. 


8hwp. 


6iHi»t. 


896 


811 


760 


1468 


6461 


1,055 


580 


1,704 


4,318 


116 


11 


6 


14,791 


151480 


10480 


90,711 


107,091 


96,070 


6481 


19,161 


1,420 


I4O8 


4.848 


749 


187 


1400 


40 


1 


41 


- 


698 


497 




1,769 


6,117 


•82 


6,058 


14410 


15,846 


98411 


8014U 


14,160 


108 


1414 


71 


.)11,440 


76.911 


20,718 


161,171 


190,996 


150474 


1417 


19469 


I4I8 


18 


109 


47 


18466 


76,166 


8,462 


6400 


6,000 


10,000 


914 


615 


2482 


N49O 


160,000 


8O4OO 


1^ 


11.771 


10,684 


161 


616 


7 


144M 


65428 


0,760 


1,908 


81,214 


697 


6498 


81,186 


7,411 


18468 


66,649 


8,584 


M46 


6,788 


6,169 


7,006 


47,197 


1437 


14T8, 


1,111 


168 
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I Avom, 



Sbrewfbanr Cbetltr, 
South D«voo» 

Slockluo tad Hirtltpool 
Ubicr, 

Wbitcbavcn. 

York aod N'eweoftle, 
York ood North MidUsd» 

ToUl 



886 


1469 


50 


999 


100 


0 


698 


9,807 


599 


147 s 


8,818 


18400 


8t 


83 


■ 1 


41499 


68,987 


9,149 


41481 


84430 


7,014 


488491 


1495,854 


879,087 



I follows, 



Tbo whole number of cattle in 1847 will therefore be i 
allowizxg for the inoompletenea of the return* 

Cattle, 500,000 
Sbeep, 9,000,000 
Swtoc, 800.000 

Total, 9,800,000 

Making nearljr three mUUon head of stock. The falling'^ff in 
swine aroae from the Iriidi famine. 

The Dtunber of calvea earried in 1847 was ae follows 
Cheater sod Birkeobead, •. 0,384 

Loodon and So«tb.Wettrm 9,999 

Mar^port aod Carlisle, •• 05 

South F.a»teri), .. 1,009 

South Ue*oo, .. 91T 

The amount of revenue derived from cattle traffic was in 1847 
m follows : — 



If sate. 


CUUlt. 


Sheep. 


Betae. 


TMsl. 


Ardrossao, £ 


0 


£ 1 


£ 9 


£ 9 


Chester a^ Birkenhead, 


957 


64 


90 


881 


Doblio and Drogheda, 


189 


05 


198 


817 


Dundee aod Arbroath, 


98 


— ■ 


— — 


99 


Eastera CuunlleS, Cambridge, 


15.119 


9436 


996 


93,001 


„ Colchester, 


9,949 


1,718 


484 


0,098 


Eastera UaioB, .. 


444 


150 


88 


089 


Ipewkb aod Bary 


109 


40 


1$ 


108 


East lADcashire, 


11 


18 


1 


95 


Glasgow aod Grecaock 


99 


91 


■ 


118 


Glasgow aad Ajr, 


998 


198 


99 


878 


Great Southern aad Weslera, 


704 


364 


453 


1408 


Grant Western, . . 


7404 


9,091 


776 


17401 


Kendal aod WindarsMre, 


1 


5 


■ 


0 


Lancaster and Carilsis, 


593 


S75 


■ 


1,470 


Laaeasbire and Yorkshire, 


9.199 


1470 


844 


0419 


Lendos aod North Westera, 


83,483 


10,099 


17488 


80,980 


Loodoo nod Brighton, 


657 


880 


900 


1,787 


Loodoo aod Sooth Westera, 


I 4 O 8 


9404 


188 


4,150 


Loodosderry aod Eonlskillso, 


8 


9 


1 


0 


Monebester ami Sheffield, 


- 


— ■ I 


■ ■ - 


8,080 


Msryport aod Carlisle, 


71 


10 


95 


too 


Midland, 


.. ■ 


1 




10470 


Bristol aad BIrndogbam, 


487 


880 


890 


144 s 


MiMlesboroagh a^ Redcar 


9 


8 


— — 


19 


Newcastle and Carlisle, 


1,898 


1488 


978 


9,901 


Newcastle aad Berwick, 


71 


904 


9 


984 


North Uoion, «• 


. 


. — 


■ 


16481 


Norfolk, 








O 4 O 8 


North Britlab, .. 


. 






767 


Preston aod Wjre, 


170 


88 


49 


960 


South Eastern, .. 


■ 1 - 


1 


■ 


•4»4 


Stockton aad Dariiagton, 


199 


81 


8 


168 


Shrewsbury and Chester, 


19 


90 


1 


40 


Sooth Devon, .. 


11 


9 


1 


IS 


Sioekloo and Hartlepool, 


81 


95 


6 


09 


Ulster, • . 


179 


99 


987 


801 


Wbitehavea, .. 


9 


. 




9 


York and Neweaatle, 


4453 


8425 


980 


8.400 


York and Norik Midland, 


9,890 


94 O 8 

ToUl 


I 4 O 6 


6450 

£188400 



The total receipts for cattle traffic in each ^car were as follows : 
1845, £109,000 

1840, 107,900 

1847, 188,400 

The great advance In cattle traffic was made in 1846 ; but the 
i>r^ ya vai not ao great in 1847, as there was a positive falling-off 
in &e number of swine carried. The greateet increase is in the 
conveyance of fat stock and sheep. 

The following are the proportions of cattle nrried in each 
year:-. 



1846, 

1846, 

1049, 



SM,000 

•90,800 

500,008 



1408,800 

1.950,000 

9,000,000 



850.000 

800.000 



The cattle carried to the London market la 1S47, may be 
reckoned as follows • 







Cattle. 


■hsvp. 


Svlet. 


Loodoo and North Western, 


Ol.ooo 


900400 


65,000 


Great Westera, 


.. 


90,000 


160400 


10,000 


Soatb Westera, 


,, 


18,000 


75.000 


8,000 


Sooth Easiern, 




7400 


40,000 


9 500 


Eastern ConoUes 


: CamlKidge, 


10.000 


900,000 


18.000 




Colchsstor, 


13,000 


73.VOO 


90 000 


Brlghtoo, 


•• 


9400 


96,000 


8490 




Total, 


189,600 


706,000 


1 08400 



CslUt. 

tf. 




Oetne. 

tf. 


1846, 


I'OfO 


*100 


*100 


1847, 


•090 


‘185 


•145 


1846, 


*980 


•MO 


•400 


1847, 


•9a 


•148 


•IQT 


1845, 


*900 


*M0 


•400 


1847, 


*890 


•158 


•179 


1845, 


1480 


•150 


•IBS 


1847, 


*819 


•156 


•IBB 


1845, 


*600 


•900 


*600 


1847, 


•508 


•too 


^00 


1845, 


‘870 


*950 


•950 


1847, 


*700 


•in 


•879 


1845, 


1760 


•900 


•500 


1847, 


1*450 


•100 


‘too 



The number of cattle told in Smithfield in 1840 was 915,595, and 
of aheep 1,597,990, ao that the railways must have engroased a 
considerable part of the cattle traffic. For the conveyance of 
cattle to the London market the railway companies receive at least 
£75,000. 

Great reductions have been made in the chargee for the convey- 
ance of c^tle unce 1845. The chargee are as follows 



London aad North Western, 

tt 

Eaatem Coonties : Cmabridfs, 
Easbwn CoooUce: Colcfaeater, 
Orsnt Weetsro, 

York aad North Midland, 

t* 

Laaeasbire and Yorkshire, 

» 

London nod South Westsm, 



No reduction bna taken place on the York and North 
Rj^way, because the ratee were already low. 

The largest cattle traffics in 1840 were nn follow 

Loodoo ned North Western, 

Eairtera Couaiies : Norfolk and } 

Eastern Unieo, .. ) 

Great Ws«tcrn, •» 



Great North of England, 

Lancashire and Yorkshire, 

South Westera, 

North Uaioo, .« 

Neweaatle aiid CarUsle 
South Eastern. . . 

Newcastle aad Dariiogtoo, 

Maacbesler and SheA^, 

The groea amounU reeeived in 1840 for cattle traffic range as 
follows . 

London aad North Westam, £69490 

Eastera Conatisa, &c., 98,971 

North Uoion .. 90419 

Great Westera, 17,381 

Midland, 8,980 

York aod North Midlimd, he. 0484 

Great North of England, 4.591 

Loodoo aad South Western, 8418 

Laacashirs aad Yorkshire, 8,789 

Sontb Eastern, 8,079 

The largest ctUle traffics in 1847 were as follows : — 

Loodoo and North Westera, 

Eastern Counties, •« 

Greet Western, 

York aad North Midland 
York and NewcasUe, 

Lancashire ud Yorkshire (M h L> 

Southwestern, 

Newcastle aod CarUile • . 

North Union, .» 

South Eastera, •• 

London and Brighton, ,, 

Newcastle aod Berwick, 

The following will show the p ro gres g of the cattle traffic of the 
principal companies 

London and North Western, Gallle. Sheep, Swloe. 

1045, OMOO 999443 815,989 

1840, 90,011 979400 858407 

1847, 101,171 899498 150,074 



Ctttle. 


Bbevp. 


ieliM. 


96419 


977,800 


858,067 


77404 


910,778 


14 450 


90469 


106,800 


38,705 


40419 


109,9W 


5,m 


97,096 


89400 


8800 


10,448 


00,099 


40,840 


0.890 


09454 


5419 


5496 


95,079 


7.796 


11409 


494 O 8 


8501 


8.899 


48444 


5.994 


10491 


• 040 s 


8,876 


410 


80,080 


0440 



Csttk. 


Ohsep. 


Bales. 


101,171 


•99.998 


130.674 


89,491 


409,791 


48,859 


98,981 


901401 


14.860 


41481 


84,060 


7414 


41,899 


88487 


9,149 


99439 


76,011 


90, 7U 


18,505 

14409 


76406 


8409 


00498 


9,759 


5400 


95479 


7,790 


8499 


48444 


5494 


9,017 


98468 


8410 


1,900 


89414 


597 



Digitizod by C jogle 
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Eastern Cooaties, 


Cattle. 


Sheep. 


Swine. 


184*, 


80361 


12*364 


4328 


1846, 


n.804 


216.77$ 


143)0 


1847, 


82301 


469,721 


46.159 


Great Westers, 


CstUr. 


Shrep. 


Swioe. 


1845, 


14.058 


172,264 


52.41) 


1846, 


20,589 


16$ .860 


51,702 


1847, 


283)1 


201.901 


14360 


York asd North Midlasd, 


Csllle. 


Sbtep. 


Swloe. 


1845, 


15364 


88.14) 


11 .708 


1846, 


40319 


109,992 


5,255 


1847 

York and ?<lewcasUe, 


413)1 


84 3$6 


7314 


Cattle. 


Sbeep. 


Swine. 


1845, 


19,685 


20 000 


5.000 


1846, 


41,146 


68,971 


5,$)1 


1847, 


4 1399 


88387 


9.142 


Laocaskire aod Yorkshire, 


CaiUe 


Sh»rp. 


Swioe. 


184*. 


9.686 


149,022 


27.485 


1846, 


10348 


66,029 


40,146 


1847, 


22349 


75 011 


20.7)1 


Sooth Wrslero, 


Csllle. 


bheep. 


Swise. 


184.S, 


2,76) 


5)341 


S.089 


1840, 


6390 


62.454 


5312 


1847, 


11565 


7$,)6$ 


>362 


Kewcastie aod Carlisle, 


Csllle. 


Sbrrp. 


Swioe. 


184$, 


1.7H2 


17325 


5.116 


1846, 


11,009 


49,26) 


8,291 


1847, 


14399 


66.628 


9,7*9 



The BelgUn cattle traffic firom the return* wu m follows 
CacUc. Steep * Swlae. 

IMS, 9 600 11.401 

1844, 11,601 39,046 

184*. 7.S97 19.704 

Taking the saving bjr conveyance of cattle on railways at 10 lb. 
per quarter^ 9 lb. for sheep, and S lb. for swine ; or 40 lb. per beaaU 
H lb. for sheep, and 90 lb. for swine, the grow saving in 1846 will 
b e " 

On 170,000 mltle, 14.8O04KM) lb. 

1 .140,000 sheep, 1 0,000 000 

8*0.000 swiae, U.uOO.OOO 



Tots), 41.800.0001b. 

The grow saving of animal food on the cattle conveyed by rail- 
way in 1847 was as follows 

Go * 00. 000 csllle, 10,000.000 lb. 

1,000.000 sbcep, 16,000,000 

190,000 swine, 7,800,000 



Tolsl, 41300.0001b. 

Id the late report on Smithfield market, some evidence is given 
bearing on the question of the conveyance of cattle by railway 

Mr. R. Hialv said that there is a much greater quantitv of dead 
meet brought to the London markets in consequence or railway 
oomnunication. By means of the railways, neat quantities of 
kind-quarters of mutton are sent up from the country, as the 
butchers there kill Urge ouantitie* of sheep and sell the fore- 
quarters at home amon^ the popuUtion there, and send the hind 
quarters by railway to London. 

Mr. Langbam, a butcher, said that oountir-killed meat Is better 
than town-killed meat, and that it comes in excellent condition 
from Scotland. It is the general opinion of butchers that this is 
the case. 

Mr. Hicks, the salesman, said that he has a very large quantity 
of meat sent up from the country by railway, and that it is not 
damaged by the journey even in hot weather. He has used the 
cdectric telegraph to obtain a supply of meat from the country. A 
communication waa sent the same night by the country grasier 
that he would send up 600 or 700 stone of meat by the next morn- 
ing's train. At 1 o'clock in the morning it started from Ipswich, 
and before 5 o'clock it was in his premises in Newgate market 
OD tale, having been alive the day Mfore. Mr. Hicks has some- 
times 300 carcases on a Monday. 

Mr. Labohaii likewise ^ted, that since the rmlwaya have been 
opened a country trade in meat has been growing up. Beasts 
have been sent from Smitbfield to LivenMMil, ana he has seen 
immense quantities uf meat ^ing down to Birmingham. The south 
country uso Is tupnlied ^om the London market with beef — 
Brighton in particular. The Brighton butchers are frequently 
seen in Smithfield purchasing cattle, which they take down wttn 
them the same day. Sometimes as many as 300 or 400 beasts have 
gone down by the Birmingham railw^ on a Monday. 

Thme facts will show the nature of cattle traffic on railway*. 



THE “WESTMINSTER REVIEW," No. XCVII.: 

Tua KKw aovsK* or pabuamxkt. 

Although political topics and subjects of a grave utilitarian cast 
form the staple of this neriodical, with only occasionally an article 
of a lighter cast, the “ Wr*tminster" has in its time, and espe- 
cially under its present editor, contributed more largely to areni- 
tectural information and criticism than either of its rivala In 
fact, the “ Edinburgh " has scarcely once, during the whole of its 
long career, touched aught connected with architecture. 

One prevalent fault in Review article* of the kind. Is the dull and 
impertinent prosing with which they are eked out, in order to fill 
up a printed sheet, or as much more as may be the space allowed, 
although all that the writer has to communicate would perhaps 
occupy not more than a couple of pages. In the present instance, 
we have no such complaint to make : the writer comes at once to 
the point, and criticises in succession (besides the New Houses of 
ParJiament) the New Treasury Buildings, Buckingham Palace as 
altered by Mr. Blure, the British Museum, and the Royal Ex- 
change ; and bis remarks are upon the whole so good, as far as 
they go, although we do not subscribe our own opinion to every 
one of them, that we wish he had entered more into particulars 
with regard to the three last-mentioned structures. How they 
and the “ Houses" themselves are spoken of, except as regvds 
ability on the part of the writer, wo have not yet aaid. With 
respect to the Palace, indeed, it may be taken for granted that his 
opinion is anything but favourable, that unhappy building being 
abandoned to universal derision ; bat the writer is severe upon 
the others also->and not least of alL or rather more especially 
ao. upon the Houses of Parliament, which proves that he floes not 
talce nis cue from the vulgar flatteries of the public press, heaped 
upon Mr. Barry and his great work." In short, he expresses 
himself exceedingly dissati&ed with that edifice ; nor is he by 
many the only one who is so, for even among our own acquaintance — 
those, too, whose judgment in matters of architecture is entitled 
to some deference— we have heard opinions equally strong in dis- 
favour of it. One serious complaint alleged against it is, that 
however well the florid and exuberant embellishment bestowed on 
the river-front may shine or sound in description, or show itself 
in an elevation drawing, it is all but entirely lost in the building 
itself that there is abundant sculptural decoration of some sort 
or other may be seen, but it cannot be at all made out. The de- 
coration is. besides, not only too minute, considering the vast 
extent of the river- front, and the distance of the nearest accessi- 
ble point from which it can be seen ^ the public, but is also so 
pronise, as quite to destroy “repose. While this is to be 
gretted for artistic reasons, it is also to be condemned for financial 
ones ; an immense expenditure having being incurred for mere 
ornament, to scarcely any purpose at all. Surely the water-side of 
the building might very properly have been made some degrees 
leas omste than the other fronts, and still have been sufficiently 
finished-up, and sufficiently dignified and impoung, — nay, even 
more effective in its eneembk than it now is. Hitherto, stingy par- 
aimoniousness has been allowed to betray itself more or lees in 
nearly all our public buildings, where the effect of what is perfaapa 
a handsome facade in itself is sadly marred by the meanness of 

f tUin brick walls, shabby chimneya, and other eye-eores that come 
nto right in every angular view of the building, — aa is most 
offensively the case in the new facade of the British Museum, 
notwithstanding that it is decked-out in Ionic pomp, or what is 
meant fur such. In the Houses of Parliament, the architect has 
fallen into the contrary extreme of error ; and anxious to avoid 
the reproach of paraimooiousaesB, has incurred that of extrava- 
gance. 

Besides wasteful excess of decoration, the writer in the “ Weei- 
minetrr ** urges against the “Houses" what he considers two 
capital and now irremediable defects ; one of them being tbe want 
of greater loftiness in the river-front, more especimly m the 
situation itself is very low ; the other, the position of the Victoria 
Tower. No doubt, when ^1 the towers in the rear of the river- 
frxmt shall come to be completed, and the sheds, coffer-dam and 
other obstructions are cleared sway, some expression ofloftineas, as 
well as variety of outline, will be imparted to the general eruerrMe ; 
but then that will again be counteracted by tbe much greater 
loftiness and bulk of the Victoria Tower. If exigences of plan 
required that tbe royal entrance should be just at the south-west 
comer of the pile, — if it was imposrible to bring in that entrance 
as the central feature of the west aide— or perhaps the east one, 
by forming a commodious carriage approach to it along the terrace 
—there was at all events no imperious necessity for csrr)’ing up 
such an enormous tower over it as is now intended to be dune. 
It is true, in many nediaval edifices which hsve grown up by 
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decreet, and romriiit of parts added to the oricinal plan at lone 
intervaU of time, veiy creat inroiwmitiea and discordant con- 
trasts may bo fmmd, and ma^ be pleaded by some as suffieient 
jpTtocdciU. Hut the Houses will have been erected from one 
comprehensive oricinal plan, laid down by the architect from the 
▼ery outset ; and so far from aiming at variety and contrasts in his 
elevations, Mr. Barry has most studiously attended to perfect 
regularity of composition and uniformity of featurea,— at least, 
Buch is the case with regard to the river-front, which, althouch a 
secondary one in regard to its situation, will hardly }>€ secondary 
in regara to di<4)lay. Nevertheless, so lofty a structure raised at 
one corner ot the general mass as the Victoria Tower will be, 
must inevitably show itself as a striking irregularity. — an archi- 
tectural excrescence, and apparently an afVer-thougnU— at least 
to those who may not happen to know that it was so planned from 
the very first, 

With regard to the river-front, the quaetton now is : How can it 
be rendered accoMtible to the public, so that its elaborate ornamen- 
tation cun be fairly seen and enjoyed ? At no very ^oet distance of 
time, perhaps, and owing to the very insecure condition in which it 
now is, Westminster Bridge will bo taken down, and either consi- 
derably lowered or rebuilt further of! from the Houses of Parlia- 
ment ; in which case. Bridge-street will be converted into a eul-de- 
«isc, similarly to the streets which run from the south-side of the 
Strand down to the river; consoi|uently, the Houses'* will no 
longer be looked down upon from the bridge — but then how is their 
river-front to be looked at at all, except from a boat on the river 
itself? The only way of enabling the public to contemplate that 
fsfade, will be to form a second terrace or quay for fo«»t passengers, 
advanced about fifty feet into the river, and perhaps about a couple 
of feet lower than the terrace between the advanced extremities of 
the building itaelf. Unless something of that kind were to be done, 
quite as much would be lost as gaineu by the removal of the present 
bridge ; to say nothing of the great inconvenience attending the 
disturbing such a long-establishtMl line of cummumcation and 
traffic. 

That we agree with the ITiiwf ** in much or most of what 
it says, both in regard to the Houses of Parliament and the other 
strii^ures which it notices, wo freely admit. And it is pleasant to 
us to find opinions that are upon the whole in accordance with our 
own entertained by others. Speaking of Buckingham Palace, the 
“ HVr/im'»jr/er“ observes that the .Marble Arch “might have been 
advantageously incorporated with the design by an artist of re- 
source ami genius ;** and again, of the British .Museum, that the 
central mirtioo or octastyle ought to have been loftier than the 
other colonnades, both which ideas have been brought forward in 
sketches in this very Jounu^. Although we should not have been 
displeased at his noticing that circumstance, supposing him to have 
been aware of it, we do not accuse the writer of making use of “ our 
thunder f on the contrary, we are right glad to meet with the 
coincidence of opinion, anil to find that we are not altogethe soli- 
tary in our own. Here we will courlude, by earnestly recommend- 
ing a perusal of the article in the “ WfittnuimUr’ to our readers. 
It certainly bears rather severely upon Mr. Barrr, but he, if any 
one at all, can very well bear on his part to near unpalatable 
irnths. Of flattery and adulation he g^s enough, or more than 
enough — more than may he altogether wholesome for him. A.a 
occasional draught of “bitters” will therefore do him no barm. 



REaiSTEB or KEW FATEIfTB. 

RAILWAY LOCOMOTION. 

RrciiAun Wbioutojs, of Lower Brook-street, Gmsvenor-aquare, 
for “ /mpropfmea/x ia nppnrniru to tm np^iMto roi/iei'iy earriagt* and 
eayfnex.”— Granted December Vi, 1^47 ; Enrolled June ^ 184B. 

The apparatus consists of five distinct applications to railway 
carriages and engines for different purposes. The first part con- 
sists in the construction of apparatus attached to the breaks of 
railway carriages ; the actuating force upon the breaks being that 
of steam. The patentee claims under this head of his specification, 
the combination and arrangement of apparatus, wherehv the 
piston of a Kteam-cylindcr may be made to act upon central trac- 
tion-rods or Hhafts,*for the purpose of working the breaks of car- 
riages and causing them to act simultaneously upon the wheels 
throughout the whole train; also the constrnction of box -coupling 
for connecting the shafts, and the power to the breaks.— The 
secoodimprovemeotoottiists iotbeemployment, inrailway carrUgea, 



of one central buffer in lieu of the two side onee, as hitherto 
used ; this the patentee constmets in combination with the draw- 
link. The annexed diagram represents this arrangement. A, A, 
are the buffer-plates of adjoining carriages ; they are attached to 




the buffer-rods D. B, the ends of which are made of the looped 
l^orm shown, for the purpose of admitting the loop of the eonnect- 
ing-Iinks C, C. The buffer-plates A, .t, are made with holes 
through their centres, through which are passed the double-ended 
hooks D, when the carriages are required to be connected, which 
are hooked to the links C, C, upon the buffer-rods B, B. Immedi* 
atelv behind the loop are cut threads, upon which work the outs 
£, E, upon which are loose collars, that do not revolve with the 
nuts. To the loose collars are attached by studs the links C, C , 
When it is required to connect two carnages, the buffer-p1ate» 
arc brought together, the two nuts are turned up to the looped 
ends of the buffer-rods, and the double hook inserted and hooked 
on to the links; the nuts are then to l>e turned back until the 
links and the hooks become tight. Instead of passing the traction- 
rods entirely through the carriage as hitherto, the patentee pane* 
the rod B, only tbrou|rii the end-frames P, F, of the carriage, 
where the helical spring G, is placed upon the rods, and act« as 
the buffing-spring.— Thepatentee claim* as hU third improvement, 
the employment of helical springs or other elastic substance, incom- 
bination with adjusting-screws, for making the couplings of rail- 
way carriages; also the combination of a double-joint with the 
adjusting-screws. — The patentee's fourth improvement consists in 
constructing the axle-box and the axle in such manner that the 
lubricating material employed shall be retained in contact with tie 
journal and the bearing, and thereby prevent a considerable por- 
tion of the waste which has hitherto taken place with ax1e-b<»xe« 
as usually constructed. He constructs the axle of one piece or of 
two pieces, as in the usual way ; the brass forming the bearing is 
properly fitted in, and the end of the axle is inserted into the axle- 
box from the back ; the axle inside against the journal U tamed 
with a flat or taper shoulder, against which U fitted and placed a 
metal ring; between the ring and the bock of the axle-box is 
inserted a ring of vulcanised india-rubber, or other similar eub- 
stance, thereby preventing the escape from the axle-box of any 
considerable portion of the lubricating material employed.— Thr 
fifth improvement consists of a means of enabling any of the pas- 
sengers in railway carriages of a train to signal and communicate 
with the engine-ariver nr guard, by the aid of electricity. To tbr 
middle partition of each railway carriage, near the roof, ie fixed s 
small voltaic battery, by means of which the passengers are en- 
abled to bring into action an electro-magnet, tnat explodes a per- 
cussioo-oap or rings a boll. 



COKE OVENS. 

Gbobos AnaorsR MicHAor, of Epie«U, France, for ** fmpmre- 
m^nt* in the production and apptiration of Acaf, and in the manufac- 
ture of cuke.'*— Granted December li, lh47 ; Enrolled June I '>, 
1648. 

The application of the heat evolved during the formatioa at* 
coke is toe object of this invention, l^veral ovens are combtsed 
together, which are provided with fire-bars that occupy only a 
small portion of the area of the bottom. The ovens are aepanued 
from each other by partitions, and in the unper parts there sre 
openings to permit the flame and pniducts of combustion to pasi 
from one oven to another ; and there are openings in the top of 
each oven, through which the flame and heated gases ascend, in 
order to heat gae-retorts, lime-kilns, steam or other boileeo, or 
other apparatus, situated above the coke-ovens. The patenter 
Staten, that by moans of this invention the heat may be more ad- 
vantageously obtained and applied than before. When the ovens 
are at work, the charges of coal are introduced in euccoasinn. in 
such maauer that the charge in two out of three may be in a high 
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■uu of ifnitioD when froth eotl it pat into the other. The 
•pcrtCor will know when to wiUulraw a charge, bjr the Utme 
cmang on the surface ; m toon u thii it the cate, the charyre it to 
he vithdmwo and eooled with water ; a fretb charjce uf coal it 
that to be put into the oven, and, the fire-duor bein^ doted, the 
duuTfe will toon be i^ted hj the heat of that oren and the dame 
frura the other orena. The aah-pit door* are to be kept doted at 
aii tiain, except it be fouiid recjuiaite to introduce air to einedite 
eombiurtiun ; and the aab-pit door of the oven, into which the air 
it to be admitted, ie openeo. 

STEAM-BOILER FURNACES. 

Hb(bt P. Bakse, of Boston, United Statea of Anerica, for a 
‘‘(Wfara new end useful improwmeni ia etmm~tioUpr Jumaeeef— 
Graated December 8S, IMT ; Enrolled June 98, IM8. 

The annexed dia^am represents a lon^tudinal vertical section 
of the furnace, as appliea to the cylindrical boiler of a high- 

t rmure engine. Tne fire-box a, is placed at one end of the 
oiler. At the end of the fire-bars there ia placed a vertical grate 
Cy vhich reaches nearly to the bottom of the boiler, for the purpose 




of preveoting ashes from being carried into the reverberatory 
chambers ; in the addition of which, the peculiarity of the inven- 
ti«n consists. The Itottoms of these chambers are placed below 
the level of the fire-bara, and the number of them may be four or 
nwrs la required. They are of a parabolic form, fur giving a re- 
volving motion to the gases and other inflammable matters, tnereby 
reuining them tUl consumed ; « ia a plate of iron placed in an 
inclined poeition, whereby it receives the direct force of the 
entire flame from the furnace, part of which U deflected against 
the bottom of the boiler, while the remainder is turned down- 
wards, and caused to circulate in the chamber IteJow. Openinge 
are left at the upper part of the plate e, betweem it and the bottom 
of the boiler, vrnich allows the flsme to paaa along ; / and g are 
air-channela, for the admtaaion of atmospheric air or oxygen, in 
order to enwre (he perfect combustion of the gases. These chan- 
nek art carried into the brickwork at the aide of the boiler, 
Uiruugh which they may be conducted, and furnished with valves, 
if necessa^, for regulating the quantity of air ; A, 4, are curved 
plates, which extend across the furnace, the openings in which are 
•0 arranged that, while part of the heat and flame passes aluug 
inmediately in contact with the boiler, part also is deflected 
agalAst the bottmn of the boiler, and the remainder is directed 
down into the hollow bottoms of the reverberatory chambers. 
Grstiogs i, 1, i, are placed in the bottom of each of the reverbe- 
ratory chambers, to allow any small particles of incombustible 
lasterial to euc^ve, that may be carried over by the draught. 
These gratings open into a pit A, below which must be kept 
d(»«ed. The fire naving been ignited, the flame and gases evolved 
yili be carried over ana through the vertical bars c, and will come 
in contact with the plate c, by which they will be deflected against 
thi boiler, and also turned downwards into the hollow bott<»m of 
the first chamber d, causing them to rovolve and be retained a 
thart time, to further the combustion. They then pass over the 
apper part of the air-distributing box, on the further aide of 
which are numbers of small openings, whence the atmospheric air 
WKues, as indicated by the arrows, the current of air or oxygen 
causing the unconsumed volatile product to be converted into 
flame, which, by the force of the current, impinges on the bottom 
of the boiler. The gases are also in this next chamber caused to 
revolve by the curved shape ; and they are disturbed by the plate 
b, in the next chamber, where they are again retains a short 
line, the revolving in these chambers causing the heated particlea 
to be brought in contact with the boiler, the last reverueratoiw 
diamber bung also furnished with an air-distributing box g, whicn 



is supplied by channels through the brickwork. From the fourth 
cham^r the incombustible product ia conductod by a flue at the 
bottom of the boiler to the emmney. 

AXLE GUARDS AND BUFFERS. 

CBAEUis DU BRRoi'r, of Arthur-street West, City, engineer, for 
** ImprovemrnU tn oorrtaper used on fsi/ioaps.''<->Grauted January S ; 
Enrolled July 5, 1844). 

These improvements in railway carriages relate only to the 
axle-guards and boxes, and to bufifers. The patentee con- 
structs his axle-guards in such a manner, that a wooden surface 
shall be presented ms a guard for the axle-box (which is of cast- 
iron) to rub against. For this pur|>oBe he secures two uprights to 
the main framing of the carriage, at a distance from each other 
suitable fur receiving the axle-box, which has a flange, Its whole 
depth on each side embracing both sides of the uprights. These 
wood uprights forming the guard, are rtrengChened by plates of 
iron, placed on each side, the width of such plates being less by 
the breadth of flange on the axle-box, than the wood against 
which thi^ are Imlted ; thus the face of the axle-box slides flush 
with the face of the axle-guard. The upper parts of these plates 
are carried up the side of the frame, to which they are secured. 
The springs are of the kind previously patented, and consist of a 
series of india-rubber rings, separated by plates of metaL This 
spring is placed between the uprights of the axle-guard, the bot- 
tom plate being supported by a vertical rod resting in a stef» on 
the axle-box, immeniatcly above the centre of the Waring, Wing 
within the orease-box, which forms part of, and is cast in one 
piece with, the axle-box. The wood taces of the axle-guards ai]d 
the chase in the sides of the axle-boxes must W rendered particu- 
larly smooth, in order to prevent abrasion of the surface of the 
wood. The eecond improvement consisU of a mode of making 
the conical centres uf pietes used for separating the rings of india- 
rubWr in the buffer and other springs. In making these plates 
the patentee forms a thin disc or metal of the required diameter, 
having a hole in the centre larger than is necessary, to go over the 
buffer-rod ; be then incloses this plate in a smtjU>lt‘ mould, in 
which is poured a quantitv of soft metal, such at xinc and tin, in 
order to form the conicaf centre of such seporating-plates. The 
•oft metal mould. Wing larger in diameter than the hole in (he 
centre of the plate, it consequently becomes securely imbedded in 
the soft metal centre, which is cast with an opening suitable to 
receive the buffer-rod or other spindle, according to the purpose it 
may W intended for. The third part of this invention relates to 
what the patentee denominates a long-range buffing apparutua, 
which is applied to a van or truck placed Wtween the engine and 
tender ana the train of carriages, in order to protect the train as 
much m possible from violent concussiun. The range of rrsistanoe 
in this apparatus is to the extent of several yards, and, unlike 
other buffers, it is not attended by any recoil. The resistance is 
produced by the friction of straps paasing over a drum, which 
straps are so arranged in connection with levers and a train of 
wheels, that as the force of the collision increases, the straps are 
tightened and the resistance is augmented. 



SCREW PROPELLERS AND PU.MPS. 

Eowaxo llirMFBaBTs, of Holland-street, Surrey, engineer, for 
‘^rerfotn impnwemetU* ta Wram-ewginet, anW m snyinee or appa^ue 
for rairing, eskausting^ oaJ forcing U^uUf — Granted January 4; 

Enrolled July 4, 1848. 

The improvements in steam-engines have reference solely te 
the mode of driving the screw propellers of steam-boats. The ap- 
paratus and the driving multiple wheels are so arranged, that the 
cranks usually employed are dispeniied with, the place being su}>> 
plied by the driving spur-wheels themselves. The pins to which 
the conuecting-ruds are attached, and which have hitherto Wen 
fixed to the cranks upon the ends of the shaft, ate., by the 
patentee's arrangement, now fixed to the bosses of the driving- 
wheels which take the places of the cranks. The second part ol 
the invention consists in the construction of the valvea fur pumps 
fur raising or lifting or forcing water, as applieil U» an air-pump. 

The patentee proposes to form the passages tlnuugii the bucket, 
radiating from the centre ; the passages being in pairs, having a 
thin partition of metal Wtween them, each pair uf the passages 
Wing covered by a valve, which is conipioMMl of a thin piece of 
steel or other flexible metal, one end of which is firmly secured te 
the inner part of the bucket, while the other part rises from its 
seat, when required to allow the flow of walix. The patentee 
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elaimf {n mpect to the hmt part of hi« invention — Pint, the 
placing the direct-acting marine eteam-enginea between a line 
drawn through the centre of the piRton-ro^ and a parallel line 
drawn through the adjoining bearing, or in the epacee ueuall^ occu> 
pied by the crank in ordinary engine* ; alio the connecting the 
pietoo-roda to the driving-wheel*, without the aid of cranks. 



LAP-WELDED IRON TUBES. 

Job Cvtlkb, of Birmingham, civil engineer, for ** certain im- 
prortmenU in vtUcd iron pipe* or tube* to be u*ed a* the fine* of *tmm^ 
M/crs.” — Granted January 13; Enrolled July 13, 1646. 

The object of the patentee is to produce lap-welded iron tube* 
or pipes, so formed as to give increased strength to those parts 
which are exposed to wear, without additional weight to the entire 
length of the tube, and thereby to obviate the evils to which boiler 
tub« are at present exposed. He makes the internal diameter of 
the tube greater at one end than at the other, instoad of its being 
the same, or uniform throughout, as has hitherto been the case ; 
the externa] diameter remaining, however, the same, and uniform 
throughout the entire length of the tube. The tube will, of course, 
be cylindrical upon the exterior, and conical upon the interior sur- 
face. The increased thickness of metal at the one end is to he 
drawn from the remaining portion of the entire length of the tube. 
And farther, the operation is effected at one heat, so that the 
ductility of the iron of which the tubes are composed shall remain 
unimpaired. 

The modu* ooerandi is as follows :~The patentee employs a serifs 
of grooved rolls, moved by suitable toothed wheels and a mandril, 
with a conical bulb or head, the stem of which is of increasing 
diameter towards the opposite end. The skelfh after being pro- 
perly prepared, as is usual in the manufacture of lap-welded iron 
tubes, is heated and passed between the Arst of the series of rolls. 
It is then welded over the conical bulb, and forced, at the same 
time, over the stem of the mandrlL This mandril is held by a grip, 
attached bv a hinge thereto in a stop, so os to allow of its Ming 
lowered and pasae^ after the conical bulb has been removed between 
the second series of rolls, the diameter of the groove of which is 
smaller than that of the first series. The tube, with the mandril 
still inside, is then pas^ through the third series of rolls, the 
groove of which is smaller than that of the second series. The 
object of these sucoawive rollings, after the skelp has been welded 
on the mandril, is to remove any irregularities uEK>n either of the 
surfaces, and to make the edges of the tube perfectly smooth and 
urnform. The tube is then taken to the drawing bench, in front 
of which is a step, and against which the pipe rests. The stop is 
furnished with a hole to allow of the passage of the grip of the 
mandril, which is held by a pair of pliers; and, the li«nch being 
made to move while the pipe remains stationary, the mandril is 
withdrawn. When it happens that the mandril a^eres too tightly 
to the tube, it is proposed to heat it in a muffle or furnace, then to 
cool the end which rests against the stop, and repeat the above 
operation, or to roll it cold between three roUcra, as is asually 
dune in straightening shafting. 



ATMOSPHERIC RAILWAY. 

WuxiAM Fboude, of Darlinirton, Devon, civil engineer, for 

ImprvcemtnU fa the vaive* tued fa ebmng the tube* of atmotpheric 
TQ%hfiay*r — Granted January 6 ; Enrolled July 4, 1646. 

The material which U employed In this invention for closing 
the slit in the tube, is vulcanised india-rubber ; and the advantan 
proposed to be gained la the dispensing with any unctious sub- 
stance keeping the valve air-tight. Flat valve-«eats are 
formed on eacli ride of the slit, both of which are bounded by 
vertical Aangee ; the right-angles formed bv the vertical flanges 
and the valve-seats, being rounded off, and ue valve-seats slightly 
recessed by shallow circular recesaes, which thereby form the 
hinges or centres of motion of the valves. There are two valves 
employed, the lower portion is composed of plates of iron, of about 
eight mches in length each plate, tne shape of the lower surface of 
which agrees in contour with the seat upon which it U placed ; 
the one edge of the plates funning, with the shallow circular re- 
cess in the seat, the hinge or centre of motion. The other edge 
of the plates is nearly over the centre of the line of opening, 
thereby nearly meeting the edge of the opposite plate upon the 
other velve-eeat. The under side of the plates over the aperture, 
Is formed of the same curvature as the inside of the tube. The 
tipper surfaces of these plates are flat, except that part over the 



eperture immedietely edjoining the edge, where it is lower than 
tne part over the seat. Upon these plates are placed a continued 
sheet of vulcanised india-rubber which extends from beyood the 
centre of the line of opening or aperture over the whole sur&ce 
of the plates up the inner side, and also on the top of the vertical 
flange. The portion of the vulcanised india-rubber sheets which 
are over the line of opening, are increased in thicknees and fill the 
a hole of the depressed part of the platee, thereby forming at that 
part a thick pad. The upper sunace of the vulcaniscri india- 
rubber is covered with canvas. Above the vulcanised india-rubber 
sheets are placed flat plates of iron, of similar length to thoee 
beneath ami lying over them ; they are securely rivetted together, 
thereby holding firmly between them the v'ulcanised india-rubber. 
The vulcanised india-rubber is secured to the side and top of the 
vertical flange by means of a series of iron bars, which are bolted 
to the flange, and which are to be about 15 feet long, which secures 
that edge of the valve air-tight, or nearly so. When the valves 
are finmv pressed upon their aeats, the edges of the vulcanised 
india-ruhWr pads in contact are below a line drawn between the 
centres of motion of the two valves, whereby the tendency of the 
elasticity of the pads will be to further press the valves upon the 
seat instead of railing them therefrom. The patentee proposes to 
employ, for the purpose of opening the valve* fur the paasage of 
the bar connecting tne piston apparatus with the carriages, a series 
of not less than five wheels placed in advance of the connecting- 
bar ; the first of these wheels being placed at about nine feel 
before the bar, and the other at intervals of about two feet frura 
centre to centre. After the passing of the conuecting-arm. the 
valves are lowered and closed over the opening by a whed attached 
to the upper part of the connecting-bar, or to the carriage, id 
such manner as to run over the valves, and thereby press then 
down upon their seats, where the^ are securely retained, and effect 
on air-tight, or nearly air-tight, joint. 



MINING APPARATUS. 

PrEBBB AuoriTus Puis, of Paris, for “ Im p rovement* fa gp pg e a- 
tu* for raiaing and lowrinp Aeervy bodie* in miner.'* — Granted De- 
cember 38, 1647 ; Enrolled June 32, 1846. 

The principal feature in this invention U the application of 
atmospheri^ressure to the raUing of weights, and to the draining 
of mines. Tne first plan by which the patentee propoece to raise 
bodies is by having a vertical air-tight tube in which there is s 
solid piston, to the under part of which the wei^ts to be raised 
are to be attached ; and the upper part of the tube being exhausted, 
the atmospheric pressure below will force up the piston and iu 
load. In the drawings attached to the specificatiuu, two pistons 
are represented, the one following the other in the ascent. When 
the upper one reaches the top it is relieved of its load by means of 
a slide, which passes in below it, cutting off communication witb 
the rest of the tube, and the weight is removed by a door in the 
ride of the tube; the upper piston is then carried by exhaustion in 
a continuation of the tube sMve the shaft. The next one is then 
brought up and unloaded in a similar manner. The bottom of the 
tube is closed after the weights are introduced, the air being ad- 
mitted by a small tube proceeding from the top of the mine, by 
which the admisrion of the air to the underride of the pistons is 
regulated. In another method of appiving the atmospheric tube, 
instead of rairing the weights within tne tube, they are elevated 
on the outside, by means of arms projecting through a oontinuoai 
slit. For the purpose of raising water in mines, the apparatus 
consists of a series of air-^lindert. which are placed at reguUr 
intervals down the shaft. Each of these is in communication with 
an exhaust tube. The lower pump draws the first lift by suction, 
the water then passes through the bucket, and is forced up a step 
higher to a smsll reservoir placed for the purpose. The next pump 
above repeats the operation, drawing the water from the reservoir, 
to which it has been previously raised bv the pump below, and m 
on till the water arrives at the top. The action of the pumps is 
produced by alternately exhausting and admitting the air froa, 
and to, the cylinders, on the upper ride of the pistons. Anotha 
part of this invention relates to tne rairing weigots in mines bp a 
series of vertical rods, which are attached to each other, forming 
one continuous rod to the bottom of the pit. Two of these com- 
bined roils are placed side by side, and suspended at the top by 
two chains, attacned to, and pausing round, wheels supported over 
the mouth of the shaft. These wheels hive a semi-rotary move- 
ment imparted to them from a steam-engine, by which means a 
continual reciprocating motion of the two rods is kept up. Ilooki 
or notches are form^ on the vertical rods at regular distances, 
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rorrenpondinf^ vith the hei|^hi the rod ie lifted at each movement. 
Each bucJtet to bo raised by these rode is furnished with two spring- 
hooks, which take into the notches on the rods and auspena them 
while ascending : the bucket being suspended from the lowest 
notch, is elevat^ by the first movement, till the spring>hook slips 
into the second notch on the other rod. The rod by which it has 
been previously lifted, descends, thereby transferring the whole 
weight to the other rod, which immediately raises it another step, 
the changes being peKormed alternately in this way until the 
bucket reaches the top. 



STEAM-ENGINES. 

C’liASLES Wira^iAM Sirmkvs, of Manchester, for /mftrovemenU 
tw emginf* to be worked by eteam and other Granted Decem- 

ber W, IH47; Enrolled June IHifi. 

The chief object of this invention is the saving of fuel by a 
means pro|KHied for regenerating the steam and for condensing it 
by aucceasivc exposures to water of different temperatures. There 
is no regular boiler employed, but the steam is generated in the 
first instance in a small flat chamber, placed close to the cylinder; 
the direct action of the fire )>eing against a cn«t-iron cfiamoer con- 
taining the bottom of the cylinder, and having considerable space 
between the two, which is filled with lead. The flues are C(»ntinued 
twice round the cylinder, and then carried under the steam-gene- 
rating chamber. The cylinder is fitted with a jacket, through 
which the steam has aceetn to both sides of the pist(U), the area of 
the upper side of which being diminished one-half by a trunk 
which works through a stuffing-box in the tup, and admits of the 
coiinecting-rud passing down to the piston, the difference of the 
area causing the pist<»n to ascend. The steam having Iteen thus 
admitted to the cylinder, is suffered to escape by a series of double- 
beat valves, which are lifted by a series of cams on the main shaft; 
the sle.'tm is thus admitted successively into eight different regene- 
rating-chambers, which are placed immediately under the generator. 
The steam, as adndtted to the upper chamber, will be of the greatest 
preaaure, and the valve is suffered t«» remain open a very short 
time, the next in succession opening immediately, the duration of 
which will be somewhat longer, which goes on increasing, the 
pressure of the steam being lUso gradually reduced ; the ninth 
valve opens to the atmosphere or to the condenser, and remains 
open till the engine is past the centre. These several chambers 
are each fitted with shallow horizimtal trays, into which water 
escapes from the generator above, pawting from one to the other. 
The beat thus communicatetl to these chambers regenerates the 
steam, which is again admitted to the same cylinder, or to another 
cylinder, should it he a dotible-cylinder engine, by the same set of 
valves, which are opened by another set of cams on the opposite 
side of the shaft, in the inverse order to that before explained, the 
lowest pressure l>eing allowed to art first. The heat communicated 
by the fin* t<» the cylinder als<» assists in the regeneration of the 
steam. The next part of the invention relates to the condensation 
of steam in ordinary condensing-eiigines. The condenser is sub- 
divided by hiirizontal partitiems, into four or five separate compart- 
ments, the steam being admitted by a cock having a hollow plug, 
which is opened to the cylinders. This plug opening to the separate 
compartments of the condenser in succession, beginning at the 
lowest, the injection water is admitted to the uppermost, where it 
completes the coiidensjUion of the steam, and from which the air- 
pump exhausts a portion of the injection ; and the condensed water 
instead of being carried off by the air-pump, is received between 
two pistons working in a barrel between the up|>er and second 
rhamoer, by reusoii of the upper piston being above the top of the 
cylinder or barrel. This water is by the dow n stroke of the air- 
pump admitted to the chamber immediately below the injection 
chgniber, and in which a portion of the steam is suffered to escape. 
Each of the partitions is fitted with similar apparatus for transmit- 
ting the condensed water from one chamirer to the other, till it 
reaches the lowest, where the steam is first admitted. A portion 
of the steam on entering that chamber will be condensed by the 
water, and after having passed through all the separate chambers, 
and having the heat derived from several successive charges of 
steam from the cylinder, it will have attained a great heat, and 
may be introduced to the boiler. The uuantity of water rei|uired 
for injection will thus be materially reduced, and may render it 
applicable to locomotives fur condensing the atmospheru of the 
ste«m which remaina in the cylinder after its high-pressure effect 
is spent through the blast-pipe in the chimney. The last part of 
the iaventkm relates to an improvement in the chroiiometric 
governor, patented by Mr, Siemens, in December, 1846. The 



improvement consiata in the adaptation of an espaoding ffy-wheel 
to the governor, instead of the pendulum-ball with which it waa 
originally constructed. This fly-wheel is formed in A>ur aegmenta, 
and by centrifugal action they are caused to expand or recede from 
the centre. When any excess of the centrifugal force takes plac& 
by reason of the increased velocity, bell-crank levers are actuated 
by the segments, so as to force a conical friction-break against a 
cone fixed to the frame-work. The friction caused by this break 
tends to retard the velocity of the shaft and segments, and the 
power which ia exerted to drive the shaft being constant and 
independent of the velocity of the prime mover, limita the velodtv 
of Che expanding-wheel, causing nearly a uniformity of motion, u 
sufficient power be at oil times iraiiamUted to the ab^. 



REPLY TO THE REVIEW OF DR. GREGORY'S 
** MATHEMATICS FOR PRACTICAL MEN." 



Sia — In the criticism upon the new edition of Dr. Gregory’s 
** Mathematics fur Practical Men,* which appeared in the last 
number of ynur Jemma/, the writer has in suen positive terms de- 
nounced as incorrect certain portions of that work, involving 
principles not however peculiar to itself, but which have origi- 
nated with, or been demunstrated by. all the principal mathematical 
writers, that 1 think myself called upon to offer the following 
remarks, to prevent your readers being misled upon the subject. 

Your reviewer C4immences his criticism by exprcaaing his sur- 
prise at my using the words cye/otd and trochoid synonymoualy ; I 
am not, however, the only person who has dune so, for 

Dr. lluUon siyt: " rrochuul ii the lame curve ai what it more uioaJiy 
called the cfrloirt."* 

Profrsvor Uarinw layt : Trochoid ia the tame aa cycloid, that term being 

derived in a aimilar manner from ’• * crrc/c. It ia, however, by aoaie 
author!, uard to denote etclosivriy the prolate cycloid."* 



Your reviewer then proceeds to find fault with my definition of 
an epicycloid, which ia bn follows:— 

**lf the generating ciicle, imtead of rolling along 
a atraighl line, U made tn rnll upon the ctrcuiiiference 
o( another circle, the curve deacrihed by any point in 
ita rirrumferenre ia called an e/zteyrkiid." p. 1 79. 

Dr. Hutton aaya: ** But if, inatead of the right hoe, 
the eirrle roil along the cirrumfereare of another 
circle, ei/Aer efus/ to lAe formrt or not, then the 
curve deacrihed hy any point in iia circumference ia 
what is callcrl the r//icjfcU>ui"‘ 

Now, Professor Barlow * gives the properties of epicycloids 
when the generating and quiescent circles are not cotomeneurubU^ 
which they always would be if equal and Dr. Young,* in an 
K-ssay on ('yrloids* (the attentive perusal of which 1 would 
recommend to your reviewer), speaks of epicycloids in which, 
while one circle remains constant, the other becomes either 
infinite or evanescent. If, then, your reviewer is ripAf, it follows 
that Dr. Hutton, Professor Barlow, Ur. Young, and many others 
(whom 1 have not space to quote), are wrong. 

Ho then goes on to say, that I have aggravated the mistake 
^by re^ireseiiting the rolling curve as much larger than the fixed 
curve,”^ whereas it is really much emalier in both my figures f 157 
and 15H); from which it is very evident that he has mistiwen 
the fixe«i for the rolling circle. 

Your reviewer next finds fault with one of my definitions, as 
being clumsy and incomplete, at the least;* and asks. ^'^Whai 
will our niathemuticjal readers say of such a definition^* Now, 
one of our most justly-esteemed mechanical writers, Profewuir 
Moseley, has given a definition so precisely synonymous, that 1 
transcribe both his and my own for tho purpose of comparison 



I Your reviewer 

I lays : ** It it aof 

I called aoepicyeloid, 
1 except wbeo tbe 
’generaliog circle is 
equal to the fixed 
circle, sod rolls oa 
tbe exterior of it." 



Pro/ruor MoifUg't 
"\tbea more rorccs Uism one are 
applierl lot body, and ibrir reapec- 
tiii* tendcnricf tu c<mmiaiiirate ino> 
liiin to it couairrect one enot/trr, ao 
iAat the body remeina at rf»t, ihrae 
forces tie %aid to lie in egoiUbrium, 
and are Iheo called pretsurrs."* 



Oejtniiion Crifietatd, 
"Wbtottie forces that act upoa 
a body, dettrojf or annihiio/e each 
otht''t operation, lo that the body 
remaina fuieaetnl, they arc laid to 
b# ia eguilibrhnn, and are then 
called preaaurea’' p. 187. 



Your reviewer objects to the sense in which 1 here use the wofd 

I kiiu.mmi ajit.a z p. dai. 

* Nrw Maili ar.d PMJ. UKiiaitary, Art. -*Troc)iold.‘* 

* rti] •imI aiaib. iAtO>iti«ry. v«i. I, p. 4J0. 

* Mew SJalti. »ikI Phil. OHH«na>ir.— Art. ■* Rptt-yiljkl.'* 
a A ctMirw of tMturokun N»l. Pbil , vul. 2, p. tM. 

** aiacliMiiral Wlwipira ot SingUivsOug oMt Arcb.. p. 1. 
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** jpMgMreft;* for whioh, bowarer, in wlditioii to that of Profeoaor 
I boTO tl^ authority of Dr. Wbewell/ who aaya, 
** forces are odled pmturu and Dr. Young,* who taya, 

** A prearure ia a force eouiUeraetmi by anoUker fore«^ «o that no motion 
it prodneed." If, then, your reviewer U correct^ it follows that 
Protesaor Moseley, Dr. Whewell, and I>r. Young are wrong. 

Your reviewer next takes uj> the subject of mt eim, eo which 1 
— 

^ Vu vies, or Uviag force, a term rued by Leibmilg to denote tbe/erce or 
power of s body io motion; or the force which would be reqoind to briag 
U to a sUie of real." p. 108 

Profeuor Usrlow Mfi : *' t'ir pito, or living force, if used by tkt ttme 
tntkor [Leibnitz} to denote the^oree or t>o«er of ■ body is motion."* 

Dr. Hutton iiyi : ** Vii mortut, and Kit Fii>s, are termi uttd by Leibnitz 
and hit fullowert tor force i undcrtlanding by the latter, that force or 
power of acting which reai<tei in a body to motion."** 

Notwithstanding, however, thu united testimony of Prttfessor 
Barlow, l)r. Gregory, iiud Dr. flutton. that Leibnitz used U»e 
term eit eiea aa here stated, your reviewer is i^rfeetly sceptical 
upon the point, itnd boldly asaerts ^ that Leibnitz never did 
anything ht^f no aboard as is here said of him ;** that he did do so, 
is however a matter of jnef, for here are his own words 

" nine Vie quoqae duplez : alia eleioenUris. quio et mor/uam apcllo, 
quia in ei nondum exiitit motaa, ard tamarn aollidiatia ad motum, qualii 
oat glubi in tnijo, aot lapidis in fnnda, ctiam dum adbue vinculo tenetor; 
alia verb vis ordinarta eat, cum moto actoali conjuncta. quam voeo vrraui. 
Bt vis mortum qoidem exemplom cat ipaa via centrifuga, itemqoe via 
graviiatia, aeo centtipeta; via etiam qua flastrum tenaain ae reatituere 
incipit. Sed in percuaaioae, qua naadtur a gravi jam tliquamdiu cadeole, 
ant ah arcu ae aliqaamdiu reitUuartte, aat a aimili caaaa via eat viva, ex 
infiniiia via aortoae irapreuionibui continuatia niU. Et hoc eat qaod 
Omlitwue voIdU. cum cenigmalica loqoendi ratione pcrcuaaiouii vim iafiniUm 
dixit, acilicil, ai cum atmplice gravititii niiu com(>aretur. Etii autem 
imprtui cum vi viva semper ait coiijunctua. diffcrre taroen bsc dno, iofra 
oatendetur."* * 

Not content, however, with denying that Leibnitz said that, 
which hia own works prove that he did say, your reviewer denies 
that rie vtoe U a force at all, and Mays that it is a mere technical 
term ; Dr. Whewell, *• however, aaya, ** The rw rim of a body in 
motion to a force and Profewmr Moseley,** ** That the difference 
between the aggregate work of the accelerating force* of the 
system, »nd that of the retarding forces^ is equal to one-half the 
vio pi'm accumulated or lost in the system.” Therefore, either 
your reviewer ia wrong, or else both Dr. >V'^hewell and Professor 
Moseley. 

He next states that, ** in the second pmhlem of the chapter on 
Statics, the calculation respecting the strain on tie-beama and 
struts is totally erroneous;” to which I answer that the calculation 
it eorroety and that your reviewer it wrong ; as he will find if he 
refers cither to Tredgold,'* Dr. Whewell,** Profeawir Moseley,** 
or Prufeaaor Wallace,'* C vrho guotet fi^m Dr. Gregory the very 
frobiem denottneed a* inoorreet J. 

Yoiir reviewer then extracta the following proposition relating to 
(he centre of gravity 

** If the pvrtielei or bodici of any lyitem bo moving. 

■elformly and rccliliafally, with any Tch>ci(iet and di> 
rectioni whatever, the centre of gravity it either at 
raai, or movea antformlyia a right line " p. 195 

Bmerton aay* : " If two or more bodiei move uni* 
fomly in any given direction*, their common centre of 
gravity will cither be at rest, or move uniformly in a 
right line."** 

Dr. Whesrell says: ** If there be several bodies, 
which either all attract and are attracted by a amzle 
body, or all attract each other, these also vrill move in 
such a manner that the common centre of gravity 
will either remaio at rest, or move uniformly in a 
atraifht line."** 

He then asks a question ; Does the uutbiir mean to ansert, 
that if two biKlies he moving with differtMit [uniform} velocities 
in straight lines perpendicular to each other, the cumnion centre 
uf ernvitv moves in n straight line?” To which I answer very 

* CrtcuH-itU'V utt aiein«nH:», a. 

■ A or uti Mat. CSU , *•!. 2. p. 33. 

• Sew U*th. and Phil. l>lciloMfT.-Art.“Vio.” 

) « rail. «iMt at aUi. l>>iik>««ry. v»l. a . ». Mel. 

I > O. G. Lv'huKtil. Oprm Omsl*, loin. 3, p. .US 
sa IlfwfaaokkoV >:«RUirvilof. p. 133. 

I a Jilrch. Pila. of Ki»t»ieperl«ia »«1 Sreh , p. ISS. 

»4 KUmmUir l*»inctpl«i of <J«#p*iilrr. p. 9. 

IS EWm.aUryTr»su«»«m Mectiankv . p. M. 

i« Ucch r»t*. wf KnxlsevrlBS iisil Aich., 

sf Pfscllcsl EnslM*rr’* Pocket CiuWe, p. I/. 

I • PrIiM-'ple* of aicvtUBlcs, p. as. 
sO Oa Uc Proa Motion e( Pelsia, p. W. 



Your reviewer 
^merely says: “ Tbia 
is not true." 



decidedly, ** Yea, I do; end if you ere et ell eoe^ieal upon the 
point, if you refer to EmeratMi'a * Principles of Mechenica,* p. C7, 
you will hod the truth of my enawer demonttnUtdf 

The next objectitm of your reviewer U to ray use of the terni, line 
of rupture ; which, however. 1 prefer to apply to the ectael ceae of 
rupture of the ground, whica tekea piece when the well fella, wed 
which ia then obviously the seme es the naturoi thm : the line de- 
termining the wedge of maximum piesaure ia only en imaginary 
line, and not that on which the ground would really separate. 

Your reviewer has quite misunderstood Dr. Gr^fory, when he 
asserts, that the conditions upon which he examines the stability 
of an arch, are **tliat there are only two joints of rupture, equi- 
distant from the crown, the loading aymmetrical, and the piera in- 
capable of sliding,” no such conditions being uaaumed, or indeed 
neceasery. 

The next paragraph of yoor reviewer reqiiirea no comment fraai 
me ; the obvious mis-quutation of my words does aa moch violence 
to cuiDinuD-senae and grammatical cunatructioii, aa it exhibits the 
desire to pervert the meaning of what 1 actually aay. 

He then states that 1 have given certain experiments (which 
he extracts) **aathe foundation of dynamics” and ** in place of 
an enunciation of the three laws of motion,” toAicA it not the fact: 
1 have merely employed them to illuatrate the necestuty of re* 
garding lime in estimating the forces of moving bodies : tm 
Atwood,** Barlow,** and Hutton.** 

Your reviewer next finds fault with my using the expreedow, 
Each particle of matter reoioto motion ; is he aware that Dr. 
Whewell** repeatedly uses a similar expression — “the inertia of 
the particles to rtMtot the cummvnica/to/i of viKgisn and that M. 
Poncelet, in the introduction to hU Afecanique InduetrieUe., has re* 
vived the term t'u uier/ur, and liaa associated with it the define 
live idea “ of a force uf resistance opposed to the acceleration or 
the retardation of a body’s motion.” 

Y’our reviewer next takes objection to the aaaertion, that (neg- 
lecting the effects of friction) if a body suspended from a fixed 
point by a flexible string, have its path altered by a projectix^g 
pin, it will rise to the same height as it would have done if not no 
I interfered with; Dr. Young, however, speaking on this subject 
says: We may alter the formuf the path in which it deacenda, 

I by placing pins at different points, so as to interfere with lha 
' tnread that support.s the ball, and to form in succession temporary 
^ centres of motion ; and tee ohatl find in alt csmcs, that the body oa- 
fxnda to a height njaal to that from tckicA it detoendtdy with a tmaU da 
ductiou on uecvuHt of frictionf** 

After stating that Dr. Gregor)- 's definition of the centre of gyra* 
tion is confused and inaccurate,” although identical (as he wUI 
find by reference) with that given by Dr. Hutton,** by Kmeraoa,** 
and by Professor Barlow,*' he proceeds to show by reference to the 
“/tfb/c q/" the wolf and the lamb” that one of the propositions re- 
lating to the centre of gyration cannot be correct, and arrives il 
the certain conclusion that the author (aa also Emerson, from whoa 
Uie same proposition is taken) did not clearly understand the 
subject on which he wrote 



Kmeroon'e PropoeitUm. 

**Jf the matter of any gyrating 
body were actually to be placed in 
iu centre of gyration, it oaght 
either to be diipoieil of in the cir- 
cumference of a circle, whoie radiuv 
U S O, or cUe into two pointa, dia* 
metrically oppovilr, equ.il sad equi- 
diftaot from 6."** 



Propooition Crtri'eoMvI. 

** If tbe mattar in any gyratiag 
body were aetoilly to placed la 
if in the centre of gyration, it ought 
either to be diipooedio the drcoiafer- 
ence of a eirda whose radius is R. 
or at two poinli R. R,' diametrically 
op|K>aile, and each at the distaam 
R from the centre.*' p. 250. 



Your reviewer next informs us that centrifugal force is not 
always directed towards a fixed centre,” in which 1 perfectly 
agree with him, and am not aware that any person has stated 
tne contrary. 

He then points out an error of Dr. iiregory’a, relating to fly- 
wheels, which had escaped my observation, and one of my own, io 
eouatiun (I) page 373, which should read 1 LP, ^ E(S -|- a)-, bat 
which fortunalelv does not affect any other part of the subject. 
He then states that the total forces of longitudinal compresuion 
iuid tension are equal and opposite ; this is, however, only tbe 
case when the appU^ furcea are perpendicular to the beam, for whea 



• A TnBlt»r au lh» itr^Jnw MiHi>o »nd Matatka at B«dics, p. Jt. 

I Srw MmIi.simI OUOtHMry,— Alt. 

' PhH. aatl Wail) Dutlourf, tol. |, p, U 5 . 

> MrcKaBk-t of EnfiBr«fiii|r, p. IXI. 

> A lotiiw of l.a-iturra os Nat, PkiU. vcl. |, p, 43, 

> Phil. an«t Maili. l>ki>onary, vol. |, p.TfiJ. 

I Prin«-lt>tM of XlrcbaD cs. p SI. 

' New Math, aod PhiL OietHMiaey.— Art. "CoBtrf nT fi wglliiii i*" sad 
p«du Mel Art. "MerSanica,*' rut. 3, p. 134. ^ «i k. 

I PriiKlpLesor Mctbaoka.p.n. 
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iMdtnad at any aa^le, ProCewor Moaeler bu abown that the 
of the foroea of eompreaiion and tension is equal to the 
rcwiUant of the applied forces multiplied by the sine of the 
a»,cl« irhich it makes with the normal to the neutral line at the 
point of rupture.** 

In eoncloaion, if yniir reviewer ia rif^t, it followa that Dr. 
Hutton, Dr. Youoff. Profeaaor Barlow, Dr. Whewell^ Profemor 
Moaeley, Profeaaor Wallace, Emeraun, and Tred^old, one and all 
of them, must he wrong ; but i think that any reaaoninj^ man will 
rm|uire something more, to convince him that the inbaured demon- 
Mrmiiom of these men, who have hitherto justly been regarded as 
high aathorities on the subject, are falae, than the mere deniat of 
an individual writer. Conridering, then, with wh<nn it is that Tour 
reviewer is at iame. — not with Dr. (rrem>ry and me, but with all 
the first mechanical and mathematical writers who have lived, — 
would it not have been wiser, bad he assumed a little leaa poaitive 
tone in his attampta to lay down the law ^ 

I remain, &c., 

ijO$tdOHy Jnig 15, IMS. Hckev Law. 



* * Mr. Law cannot accuse us of want of good nature, for we print > 
his fetter at full length. We bad no original prejudice a^^inst Dr. 
Gregory’s book. The author has a kind or celebrity from bis position ? 
at Woolwich, and from having written copiously, which, though he ' 
hM not made a single step in the adrnneement of science, led us ^ 
to imagine him capable of compiling a book like the present with* ; 
oat gross and systematic blundering. The first two or three mis* . 
takes occasioned a little surprise, but were charitablv attributed to ' 
inadrertance. It was only slowly and reluctantly that we yielded 
to the conviction, that the book was radically ano essentially erro- 
neous, and that a real mathematician could not by any chance 
have written it. 

Still, we clung to the hope that Mr. Law was guiltless of the 
various delinquencies to which he had given his editorial sanction. . 
It was, at least, a gcM>d-tiatured excuse — a pious fraud, to delude 
ourselves and readers with — that he had uttered false coin, not 
well knowing it to be spurious. Alas! even this pleasing self* 
delusion is de&troved. 

The various subjects of discussion are questions of autlio- ! 
rity, but of reason. If Newton, Lagrange, and Laplace were to 
arise from the dead, and assure us that they had discovered the 
ordinary multiplication table to he incorrect, not even their united 
testimony would produce conviction in mir minds. may os j 
well aet out by avowing, that if those illustrious names were 
quoted in support of Dr. Hutton and Mr. Law, even they would ' 
not produce the slightest change in our convictions. We should 
feel perfectly certain that their words were misquoted, or strained 
beyond their intended signification, nr— (out it roust come) that 
they had lost their wits ! 

Our task U a very simple one as regards the definitions; it is 
to refer Mr. Law to books in which he will find them correctly 
laid down. That Barlow, Hutton, and Young, have fallen into the 
same mistakes as Dr. Gregory, only corroborates an opinion inde- 
pendently arrived at — that they were just the men to do so. The 
distinctions between the cycloid and the trochoid are mven 
correctly, and in exact accordance with our criticism, in flail's 
“ Differential ('alrulus, and in page 187 of the ** Examples on the ; 
IHfferential (.'alculiis,” hy the late I). K. <»regory, fellow of Trinity 
College, Cambridge, one of the mcist profound anBl>»ts in Europe 
— ana tiierefure a very different mathematician to Dr. Gregory of 
W«H>lwich. 

PnJessor Peacock, in his cidlection of Examples <»n the Cal- 
culus, distinguishes in a similar manner, bet'reen the cycloid and 
trochoid. The other cur^'es in question are thus defined by him. j 
page 

•• If oge circle revolve upoo snolher as its b*«e. and in the same plane 
with it, a is railed the £/<ifrsrA»id, which becotnrs the Epicifchid whra 
tb« lirarribinK puiat is in the ctrromferenrrof the rvtoivinK circle, if a 
circte ieu»lvr in a siaiilar inanorr upon tbr roora«e part of ihe rircumfer- 
esre of anu ber ciule, the rurve dcfcribert hy a itomt iu its ptaoi.* is callni 
iiic Hyinirothoid. which berom?# the HgpiKjfiUid Ibal point is iu 

the nrcumfrrmce.*' 

The definition of equilibrium criliciseil by us begins ‘*^Vhen 
forces that act npim a body destroy ur annihilate each other's 
operation, so that the body remains quie»cent'* Ac. If the 
words “ so that'* have the meaning generally adopted by persons 
who apeak and write the English language, it is here asserted that 
if the forces acting on a laidy destroy each other's operation, the 
body must be at reiit. It ta wearying to have to repeat the cur- 

•a Uteb. f ns. «. ai%iocola| s.o Aku.. sa% 



rection of an obvioua a blander, but we have egaiii to tril Mfr. 
Law, that the ease of uniform motion baa been eareleaaly over- 
looked by his author. On Dr. H'beweU’a authority, it ia declared 
that statical forces are called prcuaarea; but he does net deity 
what we asserted, that dynamical forces are called pressures also ; 
repeated ituitances of such a use of ihe expreaaton, may be found 
in his works. 

Dr. Gregory’s assertion as to the manner in which Leibntti used 
the term vie r^ni, is said to be confirmed by Barlow and Hutton. 
However, we need not inquire at second-hand what Leibnits aaid, 
or did not say, because hie very words are quoted at length. Now, 
does Mr. Law really mean to assert that in the Latin quotation 
rkr m'fw is called a force ? If so, alt we can reply is, that be din- 
pli^s considerable fortitude under trying circamstancea. 

The l^atin quotation first specifies the cases in which the two 
things called vie mortua and tie rtru respectively exist — the former 
where there is no motion, and the latter where there is motion. 
Then it is added, that where a body has been some time falling, or 
a bow haa been some time unbending itself, nr iu any similar caae, 
there is vie rtno, generated from the continued infinite impreasions 
of rtr fuorftM,’* — a perfectly distinct recognition of the truth which 
we asserted, that vie rha is not force, but sometbing generated it. 
Of course, the true interpretation of the phrase must be obtained 
from the context — not from an arbitrary translation of the word 
ois, which has a great diversity of meanings. 

IhofesNor Moseley’s statement of the principle of ou viva is ao 
clear, that it is really marvellous that Sir. Law did not perceive 
that he quoted an authority decisive against him. He says tut 
oinu is a force ; Moaelf^, that it is eqnal to a certain amount of 
work of foroee : work being previously explained to be the pro- 

duct of force and distance. It is also important to remark, that 
vie viva is not said to be work, hut to be eouml to work. Twenty 
shillings are equivalent to a sovereign, but tney are not a sovereign, 
but differ from it in weight, sixe, colour, and almost every otaer 
particular, except current value. 

We will follow the example of printing the contradictory stato- 
ments side by side. The case then l^ween the authority last 
quoted and our present correspondent, stands thus 



ilfr. Late. 

Vis rira oi s boiiy ** ig rsi: 
WMoie mrebsoiesi rffret which it 
Will produce ia beiag brought to a 
stats of rest.*’ 



Prmfrstor hfeseteg. 

“The OilTcrcnce betwero Ihe ag- 
gregate work of Ihe scrHcraliog 
forret of Ihe gjgtrm sad ibst of the 
reUrdiag furtes is equel to ost- 
HAtr the eij cir« sccuaiulsled or lost 
in the system.** 



The discrepancy between **the whole” in the one quotation, and 
the “one-half” in the other, would be a fatal objection to Mr. 
Law’s views if no other existed. 

The following definitions, in which, be it observed, “force* is 
not even mentioned, are conclusive as to the use of the phrase vie 
rira among modern mathematicians 



“The rir rtrn of s partirle tg the product of iU mais aed Ibr gqoare 
of its telocily.*'— Dyo«niic«, page 1T7. 

“ biocr the publirstion of D’AIrniberi'a work, the trnn ri« rir« hag 
hero used to signify merely ihe slgcbraicsl product of the maM uf a 
moving body a-id the square of its velocity.**— Wdloo’s Meiibsoical 
PrublrmA, page Sh7. 

“ I he sum uf u|i Ihe bodiea of a ryslem each mulliphect into the square 
of it* vclo<-i(y is called the ris rira of the gyateiu.'* --U'lieweU’* Kleuco- 
Ury Treatise un Meclianirs, page 2112. 

“ The term ris rira i< still used to express the product of the mass aed 
the square uf the velocity. **— Pratt's Mrciisoical Philus<'phy. page 2U2. 

“ On Bppelle force tire d’un point mai^riel, uu. plus <^raleint-iii, «J‘uo 
corps dual tons les piuu'i oat irs meme siirsBe, ie proiiuit dr sun ntasse par 
leearr<?dc cetle vilesae.” — Poisson Traill dr M^eamqur,ioni. if., pngr 
The prnposiitiuu respectingtie-beam» vtak rondemiier] by um because 
some uf the furi'esactirigon the beam and strut arc neglected; and we 
showed as corroburatory proof of the inrorrectnesM uf the Nuiiitiun, 
that it U*tl to un abt<urdity. Of all this our correspondent takes 
no iiolice; but refera uk to Pn)fe»oni Moaeley and M bewell. If 
both these references were relevant, which they certainly are not, 
they would not justify a palpable and obvious error ; and we must 
tell Mr. Law plainly, that we should have had far more reaper! 
for him aa an up|Kinent, if he had made the nece?!«ary correction, 
instead of endeavouring to transfer the blame to authuritiea no 
way involved in it. As for Profesanr Wallace’s adoption of the 
problem, we can only say that in this instance he has made an ud> 
fortunate selection. 

By inserting the word “uniform,” in quoting our remarks upwn 
page 193 uf the “Mathematics for Practical Men,” Mr. Law 
makes us talk nonseuae. However, we freely admit that we here 
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uwdT«rt«stly mistook tbe purport of ono of Dr. Gregory's sen- 
teaceu, end though whet we eeid wm true, omitting the word 
which Mr. Lew furceti upon ua, Dr. Gregoiy'ii tMntence wUh that 
wor^ ia perfectly correct also. Mr. Lew unnecciwerily injures his 
eeee by e quotation from Dr. Whewell, which has not the remotert 
connection with the subject. Dr. Whewell speaks of accelerated 
velocities in the several bodies : Emerson and Gregory, of uniform 
velocities only. The law stated by the two latter depends for iU 

J iroof on wholly diHerent principles to that enunciated by the 
bnner. The connection between them which .Mr. Law attempts 
to establish, is of that kind which ekists between the 1st of 
March and the fool of London-bridge. We have not the slightest 
objection to let the whole dispute between us and our correspon- 
dent rest on the reply of any real mathematician to this question 
Does not this attempt to confound two principles eHsentially 
different display cither the most profound ignorance or the most 
hopeless confusion of thought respecting the science of exact 
mechanics? If Mr. Law can get one competent umpire to answer 
that question in his favour, we will give up the whole controversy. 

The idea respecting the natural tlopf has the merit of originality. 
Mr. Law *•' prrftra'" giving it a moaning which it has not hitherto 
received. He saya, the natural slope is the slope along which ru|>- 
tore would take place if the revetement wall were removed. Now, 
the definition of natural slope, as ordinarily used, is that it is the 
eery uhpe along which rupture lannot take place — its friction being 
just capable of sustaining the superincumbent mass vithout the 
aasistance of the wall. 

We are next said to have misunderstood Dr. Gregor)' respecting 
the conditions on which he disciuwes one of the cases of the equi- 
librium of arches. This is mere asHertiun. W’e repeat the roun- 
ter-amertioii, that in the case referred to, conditions are u».«umed 
which, quite independently of all statical considemtions render it 
impofwible that the arch from its mere form could be overturned. 
Mr. Law snys that ** no such conditions are assumed, or indeed 
necessary Not necessary, indeed ! Why, they make Gregory'* 
lucubrations nonsense. Does Mr. Law mean to infer, that 
ii is neceaaary that Gregory should talk nonsense ? 

Then follows an accusation against us, of having maliciously 
misquoted and perverted the words of the liouk under review. 
The best answer to personality is silence. 

With regard to the ** careful and often-repeated experiments" 
which Mr. Law asserts to have been repeatedly made, «e have '■ 
already explained, as clearly as we could, the confusion here made ] 
between mechanical ei^eriment and pure geometrical measure- j 
ment of distance*. 'The words, “uniformly retarding force," 
involve the very conclusion which is declared to be the result of > 
numerous trials ; just in the same way that the first proposition in | 
Euclid is a pure deduction from his definitions. Experiment would I 
be a* preposterous in the one case as the other. { 

The following quotations, tlie former from Moseley's Drinciples 
of Engineering, the latter translated literally from Poisson's I 
Traits de Mcc-anii^ue, arc offered in a faint hope of clearing .Nfr. 
Law’s idcius respecting the resistance of inertia : — 

** So msoy ibBiciilltes however, oppo.«f (iiriiisrivr* to the iairotiuctiun 
of the term ris i«frt/4v, asKOcisSrd with the deti:iili«e ides of au uppttfing 
fofC«. iciiu tUr (li»cuiision of (|on»tiuus of aiediaaivs, that it has sp|iean-d 
to the author uf this uurk drsitabic to a%uul it.*' — Prioci|Mr»uf Lugioerriiii;, 
page VIM. 

“It IS importan! to rrclify an inevHct i'Xpre«»on, which iiofteBcni- 
ployt'd ami triids lu a ronfii»i<Mi of ideas. Inmgme Ihul a bod) is placed 
OD a lioriauHial plane. and that it is out rcUiiied by say friction. If 1 wish 
to make it slide nn this plane, it is tietrrtUvIess nrcrsssry, ou arcuont of 
the iuertlH of the mailer, that I exert some effort ; if to this h<Kly he aiiJi-d 
u second, ibrn a third, lie., it is uecersary that I emplu), to produce the 
same degree of inoliou, a force mute and umri’ (unyidcrabk*. I rball in 
each case exp«-riri:ce a sctisaliun of the i flurt which 1 shall Iw ohltfted to 
exert; but I mutt nut thrace conclude that the matter opposea any resist* 
ance to this effort, nod that then- exixis in ilie bodies what is very impro 
perly ti-rmed risitfoscc hJ tnerliti. W hen any one expresses hiinsrlf in this 
njaoiH>r, he rmifoond-i the retualion width ht- Iih* eiperienred, and which 
result* from the tlTurl whtrh he has it.ade, with the MrniMitioiii uf a resist* 
aiice which dues out exist."— Traito de Mecuoiqur. No. IKO. 

Reapecting the problem of the weight oscillating at tiie ex- 
tremity of a flexible string, Mr. Law himmslf ahall he umpire, if he 
will promiiie to make the following experiment Let the oscillating 
weignt dcacend a verticnl diMtNiice of one foot, and let the peg 
interfere with the string at a dinUiiee of one inch from the weight. 
Jf, then, he find the Hiring *o accommodating a* to stretch itself 
out the odd eleven inche*, neceaaary to permit the weight to riise 
to the former height, we will acknowledge ourselves henten. 

The prupoairionH printed aide by aide after the next paragraph, 
amount to this : If a bo^ be in one place, quoth Emerson, ituughl 
to be aomewbere eiae. 'To which Dr. Gregory reapondii, Amen. 



From the manner in which Mr. Low meets our critirism upoo 
hia author’s erroneous definition of centrifugal forces, we infer 
that he finds there U no tenable defence. He also candidly acknow- 
leilgcH two other mistaken, and therefore we have nothing further 
to say of them. Our remark on the equality of the ttrtal forces of 
compression and tension in a beam, were manifestly restricted to 
the particular case under examination — that where there are not 
reciable horixontal forces iteting externally on the beam, 
t is important to observe, that throughout Mr. Law's letter, h« 
never dua-usses any question on it* ovn merits. He contents him- 
self with appealiiigto authorities, 'rtiis course is at least dexteroaa, 
for with the unlearned an array of imposing names is but too apt 
to carry conviction. The authorities quoted are, however, easilj 
dispos^ of: several of them are of little weight when opposed, 
as we have shown them in several instances to be, to the most pro- 
found continental writers. The rest of the riUtions are either 
irrelevant, or make directly against Mr. Law's tenet*. Had he 
suffered the controversy to rest on it« own abstract merits, our 
task would have been mure easy to ourselves, and more satisfac- 
tory to the cause of truth. It would be an insult to liis under- 
standing, to suppose that lie did not perceive that many of the 
errors which he defends by quotations were, in reality, indefensible 
in anv otfier way. Casuistry and perverse ingenuity, however well 
suited fur mere disputation, are never the weapons of n mnn of 
science. 

Mr. Law seems very fond of appealing to Woolwich Pro- 
fessors. Why did he not quote Mr. Davies or Mr. Rutherford — 
gentlemen who have acquired for themselves reputations not roo- 
fined to the regions of Woolwich? It is vciy unfortunate, that 
the only two work* written by Woolwich mathematicians wbich 
we have lately had to review, Lave been anything but very credit- 
able to the scientific character of that institution; and this ia tha 
more to be regretted, since, as we have already hinted, inaccuracy 
in conceiving physical idea.s, and clumsiness in developing them 
analytically, arc not common to all the Professors— at least to all 
the Teachers — nf the Royal Academy. 



SANITARY LAWS AT HOME AND ABROAD. 

*rhe most destructive scourges of the human race are the epK 
demies and contagious diseases produced by a polluted atmosphere, 
and the congregation of men in crowded cities. Famine aud the 
sword slay their thoinuiuds — the pestilence that walketh at noon- 
day and in liarknes* its ten* of IhouMindK. The ravages of war 
and want are. partially at least, within human control; but when 
the destroying angel comes, Inirne on the breath of “quick pes- 
tilence," human skill and energy are all hut powerless against 
him This sudden de-structiim, moriNiver, is not ail that is caused 
liy the infected air ami artificial habits of populous place*. The 
maladies inilirectly induced, the remote corm'quences of a moidiid 
iiabit of body which renders it a kindly soil for the future veeds 
nf death, the degeneracy of nickly offspring who reap in n later 
generation the hitter fruit »mwn by their parents — these arc among 
the penalties which the denizen* of large towns ton often pay for 
inhaling the hot vapours of the foundry or furnace, or breathing 
the stagnant air of crowded court* and lune«, where overhanging 
house* tops shut out the pure breath of heaven. 

l*reveiitioii is alimoit the sole defence against these evil* ; for 
when once developed, they are either too sudden or too deeply 
rooted to .idinit of effectual remr<ly. .\ curious chapter in the 
history nf the internal ecoiiotiiy of states is that which the varioui 
sanitHry pnivisions adopted under different form* of government. 
Nations working for the same end, the public health, seek it by en- 
tirely different means, (hi the I'luitineiit, where the right* and 
liberties of individiml* seldom constitute a serious obstacle to State 
purpose*, the most stringent mmitarv regulations have long existed 
and the surveillance of police, wiiich i* almost unknown in Eng- 
land, constitutes the principHl mean* of effecting them. Hera, 
the niihlic jealousy of state iuterferencr*, and a sen<iative regard 
for the rights of property, have long prevented the inatitution uf 
a gimcral orgnmsed sanitary system. 'Lhe Public Health Act, 
w hich will soon he the law of tLe land, makes the first provision 
for such a system in England ; and it becomes, therefore, interesting 
to compare it with the machinery adopted for the same purpose by 
our continental neighhoun. 

The Public Health Act comprise* two parts, the runstructioa uf 
A new CerUral Hoard of Health to put it in motion, and of Loemi 
Roonf#, for the purpose of carrying \u detail* into effect. As th« 
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faociioD« of iheoe former end latter are eotirelj diatinct, they may 
he elated eeparately. 

The CK.VTEAL Board of HeALm coosutU of throe commiaaionera, 
and the President is the fint Commitudoner of the Woodx and 
ForesU for the time heicif^. Theee commimoneni, upon the peti> 
lion of one-tenth of tlie rated inhabitants of any town, may direct 
an examination aa to ita aeweraf^ drainaf^e, supply of water, &r. ; 
and after hoaring the representations of parties locally interested, 
may report to her Majesty. An order tn J*nry Cownct/ may then 
be mane, directing the application of the Act in cases where 
existing local Acts are not infringed upon, and the local boundaries 
are intended to remain unaltered. This order simply directs that 
the Act, or any part thereof, is to be put in operation. 

Where, however, it appears nocessar>* tn alter the constituted 
local boundaries for the purposes of the Act, or to apply it in rases 
where local improvement acts already exist, the order in council is 
not made ; but the General Board of Health have power to make 
such a proTMfOfHt/ order for the application and execution of the 
Act as they mar deem ht. This provisional order cannot be carried 
into effect until it have been mnctioiied by Parliament. The orders 
issuing either from the Privy Council, or from the General B<»ard 
of Health may, from time to time, be amended or extended, after 
due notice to persons locally interested. 

The only otlier functions of the General Board are to determine 
appeals from certain decisions of local general boards, and to regu- 
late intra-mural interments, by certifying upon the representation 
of the local boards, that certain places of intermeut are dangerous 
to health, and appointing a time after which it ceases to be lawful 
to bury in such places. 

Tmk Local mAUDS have much more diveraified duties. When 
the whole of a district fornie<l under this act is within a cx>rporate 
borough, the corporation constitutes the local board. In other 
rases, it is select^ by rate-payers. The offices assigned to it are 
principally these - to appoint inspectors of nuisances and officers of 
nealth — to prepare maps exhibiting a system of sewerage — to as- 
sume the control of public sewers, and purchase private sewers — 
to alter, extend, and cleanse the sami* — to cleanse and water public 
streets — to provide public necessaries — to register or provide and 
regulate Mlatighter-nouses— to prevent (subject to an appeal tn 
tbe general b^rd) the estmblisliment of noxious manufactures, 
and the erection of churches, hospitals, factories, or any other 
large building, without proper means of ventilation — tu register, 
ano if necessary, cleause, or disinfect common lodging-houses^ 
to reatrict tbe use of under-ground cellars as dwelling-rooms — to 
level and pave streets — to move w.'iter or gas pi|>es, provided that 
their use and efficiency l>e unaffected — to prevent (subject to ap- 
peal to the General Board) the laving unt new streets of ob- 
jectionable width and level — to purrnaae premises for the purpose 
of widening streeti^to provide public walks and pleasure-grounds 
— to construct water-works — tu compel occupiers of houses to 
receive a proper supply of water — to supply cisterns and conduits 
for gratuitous use — anil tu levy rates for the purposes of this act. 
In cases of damage by tbe acts of the Local Hoard, compensatirm 
ia to be made ; and if its amount be disputed, it is to be scuttled by 
arbitration. The bye laws of tbe local boards are to be sub- 
mitted to tbe Secretary of State for the Home Department for his 
approval. 

It will be seen that in the actual adiriinutratiun of tbe act, little 
or nothing; is assigned to the Geiitml BiMird. The power is almost 
entirely in the hands of the lx>cal Board, which is nnt amenable 
to the iyeneral Board for acts of omisbiun or commission, except 
in one or two instancea above referred to, in which appeal may be 
mode. And as the Local Boards are popularly selectra, the power 
of putting the act in force ultimately belongs to the great body 
of inhabitants of tbe districts affected. There tieems, therefore, 
little reason to fear that people will be compelled to be clean, and 
drink wholesome water, and breathe fresh air, against their own 
freewill and consent. 

On tbe Continent, however, tbe popular voice is not heard on 
these questions; and the power of enforcing measures for public 
health, is veet^ almost exclusively in central or goveniment 
boards. It must be acknowledged that, notwithKianding the 
greater stringency of sanitary regulations with France and Ger- 
many, the practical effects of them have been even mure imperfect 
than in England, tn Paris and V'ienna, the soweiago, dniinsge, 
paving, lighting and cleansing of streets, are far less complete than 
In London. On the other hand, our neighbours have lo^ advati- 
tagea wanting here. The boulevards, and other public walks of 
Faria, are far more extensive in relation to the number of the 
populatiuo, than the parks of London ; and are also more easily 
acceoaible on account of tbe less aixe of the former city. There 



are no cattle maricets within Paris, and tbe dangfater-houses are 
removed to the suburbs. Vitriol iiiunufactories, and similar 
abominations, are not suffered to pour their pestilential vapours 
into the very heart of the city, nor consume human life .njid vege- 
tation as they do in the close vicinity of this metropolis. Intra- 
mural burials have lung been prohibited in Paris, and are of very 
rare occurrence. 

The sanitary state of the capitals of France, Austria, and Eng- 
land, is partially indicated by the rate of annual mortality. It 
appears trora tlie returns of the Registrar-General, published in 
IB43, that the average annual mortality for every hundred inha- 



bitants of 

Vienna, is about 4*H98 per cent. 

Paris (department of tbe Seine) ... 
l.A>ndon 2*399 



But, of course, the rate of mortality is influenced by many other 
considerations besides mnitani' regulations; the vicissitudes of 
climate and the habits of the people having important effects on 
the duration of life. 

It is comparatively recently, that Paris assumed the appearance 
of a well-lighted and well-paved city. The idea of psving it is 
said by Fcedere, a copious writer on the hygiene of France, to have 
originated with Philip Augustus, who, looking out of his palace 
windows one rainy morning, and surveying the marshes in which 
his capital was built, conceived the brilliant idea that it would be 
a convenience to himself and subjects to walk u|K)Ii dry ground. 
So early as 14H6 an ordonnance of the Frmd of Paris prohibits the 
erection of noxious and offensive manufactories within the town ; 
and the records of French municipal law refer to many subsequent 
regulations of a similar kind. No very effectual or important 
measures seem, however, to have been taken till after the great 
revolution ; and to Napoleon, the most uncompnimising of re- 
formers, is due the credit of founding the present system of law 
regarding public health. His attention having been directed to 
the insufficiency of the existing laws on the subject, the Academy 
of Sciences was consulted, and the class of physical and mathema- 
tical science reported to the Government, on the effects of various 
manufactiirce on the health of the people. On this report waa 
founded an imperial decree of IHIO, subsequently confirmed by a 
royal ordonnance of 1815, which, with some modiflemtions suggested 
by subsequent experience, constitutes the modern sanitar}' code of 
Paris. For an account of it we have conMiilted« amongst other 
works, that of Fcedere, Iasi cited ; Tr^urhefe Code Adminisirat^f 
de» E>ttablta*ttuntJ( dangrrru$ee rt utenlabrer (hvo., Paris, 1832); 
Parent Durhatriet'* PrcMr/t/ufion dans te Vilk tie ParU (8vo., Pans, 
1836) ; and the llyfiune PitbUqur^ of the same author. 

The principal feature of the decree of IHIU was the division of 
noxious and offensive trades and manufactures Into three clasaes, 
the first consisting of those so prejudicial to life and vegetation as 
to be required to be moved to a distance from human habitations; 
the second and third of those noxious in the less degrees. Tbe 
distinctions between these three classes are carefully defined, and 
tbe exactness of the definition is practically of great importance, 
as the mode of applying for licenses for their establishment are 
different fur each. I'he formalities necessary previous tu the erec- 
tion of a manufacture of the first or most dangemuf class are very 
numerous and stiingent. .After notice publicly advertised of the 
intended application for license, the Mayor of the commune (or in 
Paris the Commissary of Police), reports on the nature of the 
localities infected, the distance of habitations, and the character 
of tlie processes to be employed. This iiivestigHtioii is technically 
termed the inquiry de rommo^ et iticornmodo. His report is referred 
to the ConerUde Salubrit\ a body which takes cogiiixance of the 
establishment of nil manufactures, which are ** classified,'’ or 
includiul in either of the claases above-mentioned. The Conseit de 
Salubrilc delegates a sub-cumniissiun of its own members, to 
examine the locality of the proposed manufacture, in company 
with the .Mayor, and tu rej>ort upon the nature and importance of 
the iiianufucture, its salubrity, or inconvenience, the rate of flow 
of water required in its processes, the sufficiency of the apparatus, 
the merits of the principles on which it Is constructed and applied, 
and lastly, on the admissibility of the application, and the coo- 
ditions on which license should be granted, 'i bis report of the 
auli-cummission is presented to, and discussed by, the general 
board. Among the other functions of the Con»eit de Satubriti 
included the inspection of barracks, prisons markets ^ud other 
public buildings. Besides the de. .Vu/tibW// at Paris there 

are similar bodies at Marseilles Lille, Bordeaux, and other large 
towns 

The Ardiiieel-CommiMmrtf is another public officer who discharges 
most importaot and valuable duties. A detailed plan of tbe pro- 




•m 



THE CIVIL ENGIKEER AND ABCHITECTB JOURNAL. 



b 



mMaftetoiy w fabmitted to hia before tbe oommenoofneat 
•f ibe baildinj^y end on its completion, be inepeete the deteili of 
Ibe (Torkehope, farneoee, chimnefs, end other parte, and deter- 
aifiee whether the lewi and preacrib^ oonditiona have been atrietlv 
ob^red in their oonatructiun. He muat alao alao aasure himaelf, 
ae far as poaaible, of the etalnlity and eecurity of the baildia^ 
both internally and externally, and ascertain whether the arrange- 
aents and aitaation a^ee with thoee indirated upon the plan pre- 
viously deposited with him. M. Trebuehet, who cpeaks Irom 
metical experience as chief of the office in the Prefectare of 
Police which takes coffoixance of eetabUshments affecting public 
health, remarks, that this verification by the plan would beipreatly 
facilitated if all plans were required to be lad down to the same I 
■c^e ; for instance, five millimetres to the metre. The Architect- 
Commissary has another very important duty. Whenever it be- I 
comes nocesaary to clasaify an altofrether new raanufactoir, be is I 
cooMilted as to the class in which it is to be placed, tlpon all 
eofnplaiats against existing manufactories, hia opinion m also 



required. 

The actual exeentiun of the laws reepectiag manufactories is 
aesi^ed to the Mayor of the commune. His vifrilance must be 
exercised to see that they are never infringed or evaded ; and it is 
his especial office to maintain a surveillance, so that no manufae- 
to^ be established without the requisite license. 

To the Prefecture of Police the supreme municipal power be- 
longs. The Prefecture iitstitutee periodical inspe^ions of author- 
ised manufactures, and on its authority the execution of all official 
acts depends. 

Steam-engines are put under a peculiar system of regulation as 
the ordinary laws respecting classified manufactures are not en- 
tirely applicable to them. As a general rule, stationary engines 
are ranked in the third class of maimfacturies. The rules for high- 
pressure steam-engines have been su greatly altered from time to 
time, that it is scarcely worth while to refer to more than one or two 
of the most important. All high-preasure engines are, or uaed to 
be, tested hydrostatically to triple their intended working pressure 
which ia then marked upon them by a government stamp. Every 
new steam-boat U inspected by a commission of engineers ap- 
pointed by the prefecture of police, and is required to have on 
beard a person duly qualified to superintend the machinery, and 
fee that it is in proper working order. Captains of steam-vessels 
are compelled t« register the limit of their numbers of pssaeagera, 
and are made pentonally liable for accidents arising from over- 
crowding or excessive speed. 

Tbs sewerage of Paris has been made the subject of that scien- 
tific and systematic inquiry winch characterises the public ad- 
ministration in France of all matters relating to the acts. It ap- 

r irs from the Hjfgirne J^ubiitfue of Parent Duchatelet, pubKahed 
1836, that the total length of sewers in Pari«, was 

Before 1830 ... ... 43,340 yards. 

From 1&30 to 1834 ... 23,790 

In 1833 ... ... 3,460 

In 1836 ... ... 4,04(1 



76.630 

Some of these sewers are of great sise, and have l>een excavated 
at great ejuiense. That of the Ktie Rivoli was excavated at an 
expense of .£32,000, and with a solidity and excellence of work- 
manship which appear>i extravagant. Another of the largest 
sewers, that under the Rues St. Denis and Du Punrean, contains 
the pipes of pure water which supply the fountain of the Place 
des innocens. Napoleon took great interest in this work, on ac- 
count of the novelty of the application of the sewer to the pur- 
pone of conveying water, and examined it in all Us details. 

Paris stands on a gravelly alluvial soil ; and the level shove the 
bed of the Seine. i« so small as to render inundations *»f frequent 
occurrence. This circumstance increases the difficulties of 
emptying the sewers of which the river is the general receptacle. 
The impetuosity of the current during winter has, however, the 
effect of preventing a permanent accumulation of impurities in its 
channel. 

In supplying Paris with water, the conduits from the great aque- 
duct paw thrmigh the sewers. The pr.-icticahility “f rendering 
the aewerage serviceable for the purjiose* of agriculture, is recom- 
mended in a memoir nresented to the prefect of police in 1833, by 
a sub-cunimiwinii of the ConjieU dr .S«/ii6ri/* It appears from 
the same authority, that the quantity of fwcal matter deposited 
in the Seine, ia so small as to have no appreciable influence on the 
purity of its water*; and in a report of the Acadrmt/ o/ Scienef*^ 
it is stated that the volume of water supplied by the flowing of the 
Seine, in a given time, is 9,600 times that of the utmost amount 



of impure saheUnces which era be defMMsted in it durii^: dm 

e per lod. 

Id Austria the Mnitary imtitmtiona of tho wholo empire are 
placed under one general system, which appears to be carried oo| 
in an oCectual manner. The laws relating to public health hdeng 
to the best part of the imperial code; and there are foweouiitries 
in the world of which the medical institntioew are eofiducted oe 
snch a magnificent scale. The administration of them is eatrnsied 
by the Auatriaa ttovemment to a duly qualified corps of officers, 
at the head of whom, in every province, is a chief officer, called 
the ; and in every circuit there are wab-offieen, 

who oonstitute boiuds of health for their own districta. The 
functions of the Proto- M«dieu* are to inspect medical Institvtiuas, 
ho^itaU, lunatic asylums, and prtsona, to regulate the medical 
pcdiee, arU report on epidemics. The poor-law system of Austria 
provides for tne gratuitous supply of medicine to the poor, and 
the attendance upon them by tne district medical officers. 

The Austrian police iniqi^ all food exposed for sale, and have 
the power of examining bouses and lodnn^ to ascertain that they 
are in good and healthy condition. All ranal grounds arere«tutrcd 
to be at a distance from towns, and the instances in which bvriri 
in family vaults is Mrmitted are exceedingly rare. 

The vicinity of Turkey renders the quarantine laws of Anstris 
very strict. A military cordon of 4,900 men is always maintained 
on the Turkish frontier, and the number can he increased to tea 
thousand on occasions of danger. Owing to the vigilance thus 
exercised, H is asserted that the plague has not crosseothe frontier 
for upwards of a century. 

On the whole review of the Continental and Bngludi sanitary 
systemH, the essential diiKinctions between them appear to be that 
the former are administered hv central, the latter ny real, iroveni- 
ment ; the former makes public health a matter of state pouey, the 
hitter of popular discretion. Our own system has the advnnta|>v 
of pleasing the governing power in the hands of those whooe per- 
sonM observation renders them the best judges of local wantii, airi 
generally the most sealosu protectors of local interests. The ques- 
tion wbMber they will prove also the most strenoons promoters of 
sanitary improvements, must be determined hr experience nloac 
In numerous cases, the intelligence of the beopfe will dictate, that 
public health be regarded as the paramount object. Other lord 
oodie«, from motives of false economy, may refuse to tax then- 
selves for providing the means of hemth, or from apathy, may 
decline to exercise vigorously the powers of the moat confided te 
them. Yet, these rases will he exreptioned; for the most prejs- 
diced and the most indifferent must learn, sooner or later, that 
sordid neglect is never cheap. Health is wealth ; for health givn 
energy and hope ; and thene beget industry and frugality, whick 
are the sources of all wealth. But squalor and disorder are lifo~ 
consuming, and the very canker-worms of social existence : they 
beget sloth and indifference— and these are spendthrift: they 
bef^ crime and diseas e and these destroy. 



WATERLOO EXTENSION OF THE LONDON AND 
SOITH-WESTERN RAILW'AY. 

The extrsiion of the Loodua and South-Wcitera Rtilusy from Nise-Bhsi 
to Wsterloo-briJf^.road, wu opeacd on the 11th ultimo. It appesre U m 
that it would have hn-n far brttpr if the Waterloo Station had been made ea 
the vacant ground idj,»ining, north of the present Waterloo Irrminoa, andtbr 
principal entrance in York-mad. The entrance to the railway would then 
have been a« near to Wcatioinsler and llungerford-hridges ai it ia now U 
Walcrloo-bridge, without iucreating the distance to the latter place, or (3c 
length of the railway. This altrraiioa might now Ue easily made | it wonl< 
u*e nearly half a miie. and right rainuiea* walk, to foot paasengrra fms 
Westminster and Chariiig-rmai; the present approaches might he retained 
fora goods drpAt— and if a itram-boat pier were made adjalning to tar 
Surrey approach of ilungeiford-hridge, and arrangements made with the 
fleam hnats In come direct from London bridge to the pier, the extension c( 
the railway to Londnn.bridgc niigiit be abandoned, and tberet'V nearly a 
million itcriing aated. Tliia would, we ate sure, enhance the value of the 
aliarev, end giveconddeiiccto lUuse capilalisU in thecity who are now alarmed 
ai the apparent reckless manner in irhicb fanda are being expended by rail- 
ways on branches and rslenaions. 

*' The works of this undertaking were commenced tn July 1846, by 
Mmra. Leo, the contractors, who engaged to eoaplrte tbe wrbi 
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by tba lal JvJy, 1MB. Mr. TbompMo «cl«l m Um Mptrtetndea 
lo tk9 eoatnrlort» tad Ur. Corllaa oa behalf af Ur. LockCt the ea 
flB«er. Tbt leaftb of the oev line ia nearly 2} milea. Tbe flrtt qoarter 
oi n afla la earned over an cmHaakfacfit ; then Meeeeda a eiadaci, cob- 
alalinf of lis amaive troa ftrder bridgta, and SOO arcbet (esduiWe of 
tboac fenviaf the prtaent elation in the WateHoo.road). Tbeae art bee, 
videbarc eipected lo form a very coneiderable item ta tbe reecipti of the 
enanpnoy, have been to carefony conitraeted. at to be eaaily appUcabte 
tp vnriooi parpeeea, and tbeir pcrpcinal dryoeM bai been ioiored by tbe 
appikalion of tbe Seyiiel atphalte, which ha» rendered tbem impervioai to 
wet. Tbere are four diatioet lioea of nil. and the qeanUty oS iron atone 
contiimcd in layiog down what ii teebnicaJly called like ' metab/ U at leait 
1200 tone, independently of about 800 tone weight cooMiteed in the erection 
of tbe brldgea. In the eonitrnetion of tbe viaduct and station of the Water, 
loo-road, upwardi of 80,000,000 of bricks have been eoasuned ; and the 
present termieui, which is all on arches, covers a space of three-quarters of 
no acre of groond. Ha width being 280 feet. The major pert of the preseol 
terminos has been coated with Claiidge’s aiphalte. so that the arches on 
which it rests may wHb safety be made use of as storehouses, Ac. To tbe 
wesent terminei ia the Waterloo-road there are no less tbao foor approachea 
for carriages and foot-passeogers, the pedestrians having in each approach 
footpaths 8 feet ie width. The sUtioni at Imth WatcHoo-rosil and 
Vnnihall are only temporary. The fares on tbe main lioe are increased 
aa follows First cIom, 6d. ; second rlaas, 4d. ; third elaas, 2d. The Mine 
BImn mniion ia worn do^ entirely to peaienger trnlle.” 



steam-engine governobs. 

Wo give the following estraet of the DaVf AVim. from the police reports 
of tbe Mansioe- House of tbe 22nd ultimo, as some allusion is made to 
tor JeeniflA 4»d to state that we srere much surprised. uAer the ex- 
posore of th« letters therein given, tliat Mr. Cousens should have bad the 
nodacioaMscas to send aa tbe paper for puUicaUoa. Immediately after iu 
receipt wa relumed it to tbe aaihor, and ordered to be cancelled an iotro- 
dectory paper on Steam-Engiae Governors, which Mr. Cousens sent oi 
previously to the appearance of the poUre reporL We trust that Mr. 
Woods' praiseworthy resolution msy deter others from attcmpiing a similar 
proceeding. It is fortonnU for Mr. Cousens that be bad such a lenient 
magistrate to hear tbe case. 

UaMlao- House, inly IMi.— Alifftd Attempted ExtoetloB of Uaary.— Mr. B. P. 

Cmwesa. of No. A. BftiMrd.ptMr, Old Ertil-rood, ap: eortd lo •»aiv*r a charge of bavinf 
«Bmd to preveel tbe prlotlag aodpubllablnf of certain iBaUera touching tti« complainant 
vktb kotrac lo este't monoy. To# charge vaa brought upon the i aud 7 Vtc., cap, IIS, 
•ec 1. and It vaa auied, for tbe proeccoiluo, that tba defcodani bad by maana of tbe 
fullawlag Uttar andeaeourud to accomnUab faia purpoaa 

’*4. Bedford- puce. Old Keot-rood, July il. lOSH.— tUr,— 1 have writim far eubtlcotloe 
» emali treatiac on tbe cauee of tbe tneScUocr of atcam eng^na goeeraoes i and la iaeeatl- 
gatiag tbe p>ln<-lnira of tba cbrocomeirtc fveeraar. of wtiicb you are iba paleaia*. 1 tad 
nyaalf cumpHled to apeak of it lo a way wbich atay. paehapa. Iraaea ku vaJiat aa a coot. 
Mcretel aperalatiou. Now, aa I arrlte only foe pecuniary proSl, I am wtlJing to witbbold 
the poeef from tbe oubilc eye. If, after p^ualag the ttvompaiiying copy of that part of 
Is wbirb eun c anm tnt rbroaonetric guetmor, you feel dtapoawi to porebaae It at a fair 
refoanrratloB. It la qultt immatirtal Is me whrlber U be read by many oe by one, 
vbetber It be preaaeved In the pa#aa of a artentldc partodlcal or deatropen, if I p/o8t by 
Is. It la uaBecraaary to aay more In expUiMtiOB of my cb)0(1 In trsoamtittaf to yon tba 
MS. oovy- t aball iMeely add ta eouchwloa, that oftee Wedoeaday, tbe I3tb laataot, 1 
shall lecl at liberty to forward tba ortgtsal lathe pub'tabar. obUm 1 am prerievaly 
faeoared with aooe commoukiUoa Indartiig me So withhold lU— Robert B. CoMaeaa. — 
To Jooepb Wooda. Ea^.” 

Upon tbe reccipi of that eoaaaalcaUoa Ur. Woods aeol to tha writer a note, to wblcb 
tbe fallowing Boawer was returned by that geatlcmaa : — 

**fi«dlord pUce.Jsly 1C.— Mesera. J. Wooda and Co.— CteOrBiee,— Inobedlcac* toyonr 
roqoeat 1 baee to aeqaalM yoa that mr 1 >aper on * gwemora.’ II p«bl|»bed ia one of tba 
pertodicala, wlD mast Ukrly appear In tba ' Clell Eogincer and Arcbltect’s Journal but 
that I am fat mdacMad aa so wbatber II aball appaar ia a periodical or form part of a 
aeparaSa pampbleC oa that aad aootbee imrt ot tbe oteaa.CDfiiie. Is all peobabtllty I 
abooW pursaa tba latter coveao. aa betag tbe Bkorc remaaaeaUee — Robert B. Couaeoa.'* 

Altar be bad recelred tbe arevnd letter Ur. Woods r*au|eed net to aabmil lo bo etc. 
tlmtaed, aad. baring It In bla powtr la peuduce wltiieaaea In support of tbe cbaife. was 
driaed la lepreaaot lh« cast at tbe Uanafaa.HouM.— Ii waa now urged for tbo defeaer 
Ulbi tbe case waa ou* Is wbicb tbe raagisirate liod au )urtadl<tlvu, aa (he act of parlla- 
meal directed that, la cast of a libel, the peraoa acrused should be proocaded agaloai by 
•udictmeaU Tlie oEer nude could not, it waa said, be rooatrued Into au eder to refrain 
fnm pabllabiag a libel upon the pateaiee.— Alderaas OIbbo Bald It was uodeaUblt that 
tba totter waa written far Ibe purpoaa of laialng moory.-llr Humphreys copieaded 
agaioat Mr. Hobtor's rtow of tbe case that the luaglttrate bad tba power to ataniwl tba 
defendant to appe r to answer aa indictncat aa uum> a charge of feJooy or mtodanenoor 
of am ■tdlaary dmcriptloa anada brfert Mm. Tbo cbarec agafaat the defandaat wm 
clearly atladewootwr, oa declared by tbe atalute, and Indtouble at ibe aeaalona, and be 
aabmiticd that the maalalrafa bnd Inll )urladleUon m ta boldir-g tba defendant ta ball.— 
Mr. Babtor aabi if Mr. Weo^ cansiclervd that an otfenca bud bm commiiiait be bad his 
remedy. He could to la the grind jury with bis iwUctment. and If they found a Irua 
btU. be couM bring Uc matter la trUJ ■. and U the drftadaat waa foand gallty, paatah- 
•eat vuald be indtosed t bat U wouln be a eery dlNUull matter to show bia cltont’a 
iUbiHty under surh drcumalarwes — Ur. Humphreys : Tha clwrga agalnal him ta that bt 
baa atlamptodtaesta It mousy by manna af ibrentn.— Mr. Holder said taut tf Hr fmisms 
aaed threat*, tboae thrmta were by no menna t e u reyed ta Inacuage af which rogniaaace 
enald br taken.— Aldarmaa bibba aald be p^uld oat mw that tiis truer was a Ultrl upon 
Mr. Wosda, or that II coataload matter af wtUib ha could ukr aay aoUee, wbaierar 
tondentp aad inlanUaa It might have bad to atort maney. He nboulu iber^iv »— 
thaoma. 



NOTES OF THE UONTH.f 

The Atkeumum tai the Eaginetrs.-^Tke Atktatraat of tlie tMti nit. 
eootains some rrra«rka io reply lo oor’a of last memtb, wiib regard to 
Mr. ChMdwick, tbe Military Eogioaen, aud tbe Metropolilbo BurvtT. 
Tbe AtkcH^aat has replied to our remurk*, Rs if we Rtlvoceted the employ- 
meut of the Surveyoi^a Asaockuiioo ; whereas, we did not mlrocate tba 
eroploymcnt of tbnt aasociatiuo, or of aoy partieolar iodividual or iodi- 
viduuls. We objrcteii to tha employraeot of the lailiury rogiaeers, aad 
oamed severhl civil engioeers, who were quite compeirni ** lo cooduet 
a irigoootnetrical survey, which iavolvea tbe nicest poiots of asirooomy, 
aed requires all the reaourees of nulhematical aoalyiis." We agaia refer 
to tlie ntieules of proceedings of tbe Inalitulioo of Civil Eagiueers, iu tbe 
eolumas of our cooletoporary, as giving evidence of tbe atiainioeou of Iba 
membera io all respects, as exenpUS^ in the diseussioes on alnoipherio 
resistances, tbe ainioapheric railway tyslem, and ibe maoy raaibcoiatiCRl 
debates which have occupied the loflilulioo of late years. We now refer 
oiir cooteioporary to the account of llie Ordnance surrey of Liverpool, 
given io a report lately issued by the borough engineer, and wbicb we shall 
publish next mooib. 



■Sovlk Hackacu CAnrek.— Thu has been three yean uader ootMlnictioD 
by Air Hakewill, and was consecraled on the 20ib of July. It ia in tba 
Early English style, and in the shape of a croaa, and ia executed with 
great care aud nolidily. Tbe oust was £15,700, besides land. Tbe length 
inside i* 172 feel ; outside, lOi feet ; width across tbs nave ainj aislea 61 
feet, and intonepls, 08 feel ; height inside to roof, 60 feet, outside lo top of 
spire, 187 feel. There are eight bells, and several painted windows, and a 
large luni was laid out in deouraiioD. This is a building wbicb pas* 
sesaes coesiderable merit ^ for too much hat not been aitempted, soda 
good effect baa been produced. Tbe proportioas are well kepi, asd an air 
of graDdeor aod chaaieneas preserved. 

ladepcaJeat CkapeU ~We arc glad to see that such ao advance is belsg 
made by the lodcpeiidmls ia ecclesiastical architecture. Mr. Edward 
Wuliers, an arcliiiect of ebility si Manchesler, has been employed ia 
ervciiiig a chaprl io Cavendisb-sirect, io that city. It is in ike medimvsl 
elyle, with a tower and spire rising to the total beiglit of 171 feel from 
the ground, and cost £21,000 ; so that it will be seen that it is ao impor- 
tant buildiog, as il is one likewise highly oroaoieDtal und artistic. Another 
chapel, erecird by Mr. Wallers, at Darwen, coat £5,000. A peculurity 
in Ibis building ia a kind of screen raised above tbe roof; wbicb, though 
of beauliful dra<go, having no idea of usefulness attached to it, couveya to 
tbe mind an impression of superfluity. 

^q/rly kiiaiag lAatkora.^Mr. Crane, of Birmingbam, hav forwarded 
to the JIJiaif>f Joarani Lbefullowiag description of a mining lanthoru that 
be has iuveoicd. Tbe annexed drawing is a repreaentalioB of the safely- 
Isntbum It is adapted lo hura composition can- 
dies tb«l require ao souCDng. Tbe same prioci- 
pies can, however, be applied lo oil lamps, if any 
parly prefer oil lo candles. The front la made of 
2 ^lroog glass ; the back of pohahed tin— the two 
sides of wire gause, solder^ to tbe framing, hav- 
ing 900 apertures in a sqnar** inch of surface. It 
' vii| do coareer: but the sise staled ia safest. 

I Ivor the wire gauae sides are flted rovers 
f tin, binged to tbe top of the lantburn, whirh 
-ritirely cover the sides, aod are kept fast by a 
'ruall hasp at the bottom. The lower edge of 
-ech tin euverside ia bent inwards to rrst against 
I iio framiog*^o that the tin plate may be kept at 
4 distaace of | inch from the wire gauze. SaU* 
teal space U thus provided to allow of tbe pas- 
'jge of air for the supply of tbe lighL— These 
^n coversidcs are useful to protect the wire gaon# 

I rom injury and dirt, as well as to slop aay cor- 
vst, or '* blower, ” of gas from blowing oat tbe 
. I gilt. No direct current of wind can have aoy 
effect upon the light, because there is oo admission into the lanlbora hot 
obliquely at each corner. Tbe candle is held between four abort wires, 
soldered io the dish of a moveable socket, which Ills iuio a socket soldered 
to the bottom ; this candle socket ia useful fur retainiag aoy waste fat that 
may run down ; it con be lifted out by the wire handle, nod clraued, when 
necessary. The inside of the Uolhum is thus kept quite cleao. Tha 
candle is pat in through the neck oo the top of the lantburn, opon wbich a 
binged lid fits down tightly. The lid is pierced with two rows of holes, 
through wbicb the heated air and a^kr escape ; and to the top la fixed a 
large ring, by which tbe laatborn is carried and bung up. This ring is 
kept cool by a simple, but effective, contrivance. A piece of tin, bent into 
the form of an invrrted cone, is soldered inside the lid, wbicb causes lbs 
hot ssreading air to Bow towards tbe sides, where il immediately escapes 
through the openings. To prevent any iailamniabls gns rnloriug through 
Ibe lid, a circular disc of wire gause is soldered inside tbe rim of the lid 
—so that oo gas can eater but through the wire gause ; this wire gause 
will never become red.hoi, so that oo explosion can possibly occur. The 
site of Inntboras made is about i inches square, aod 12 inches high ; other 
parts io proportion. The iasUle of the tin eovenides, and the ouUide of 
the lanthora, are Japanned of any dark colour. 

TktSaap Plaat.— ltt Califoraia this plant is used by the peopU for 
washing every deseripiion of clothing lo cold running water, la using it 
as soap, tbs women cnl the roots fmea lbs bolbs, aod rub ihem oo ibs 
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«loth«f, wfaeo a rkh and stroeg lather is formed, whirh cleanses most 
thoroughly. To propagate the plant the bulb« are set in a rich soil, and 
grow Insuriaotly io the soft bottoms of valleys or bordering running 
streams. 

Cvfper She«tki»g.’—X correspundrnt of the Miaing Jeamef slate*, as 
the consequence of his eiperirnce, that, in the treatment of the sulpliurets 
of copper, there should be one calcioinpr, one roasling, one smelting, nnd 
one reliniog— four operations in all ; and that care be taken that oo iron 
tools be used, earepi the ladles for the rrfinmg process. The rarbooab-s 
of copper re^iuire only two operations— smelling and refining ; but if cop* 
per pyrites be miaed u iih the eatbonate, tt will require three oprrslivns 
tostead of two. By aiteotioo to these operations all foreign malter will be 
diseogaged. The production of good malleable and pure rupper de|>eods 
00 the refiner; the copper is brilde before, and should be stirred wiib a 
wooden ro<l. It requires conaidrmble care to keep *be metal to a proper 
beat until the moulding is finished, to give it due duciiliiy, and make it 
suitable for the demands of coroinerce. In seneml, most operators go too 
far in the refinery, which renders the metal fibrous, and the result is serious 
laiBinalioa on one side of the sheet. If the copper ore is properly treated 
io the above opt-ratioos, this rartui is decidedly the best for ships* hoicoms. 
The per ceolage of copper is also much iocreated by careful treatment, and 
the scoria cornea out cleaner. 

Mtthod Iff n'efdUty Iron, .^feei, cad 5*ee/ /row.— In an earthen vessel 
melt boras, sod add to it sal-ammonisc. When these ingredients 

•re properly fused and mixed, pour them out upon an iron pUle, and let 
them cool. There is thus obtained a glassy msiter, to which is to be added 
an equal quantity of quicklime. The iron and steel which are to be soldered, 
arc first l^ted to redness; then this compound, first reduced to powder, is 
laid opon them — the composiiinn melts and runs like seslir.g-wax ; the 
pieces are then replaced in the fire, tsking care to heat them at a tempers- 
ture far below that ujually employed in welding: they are then withdrawn 
and hammered, and the surfaces will be found to be thus perfectly united. 
The author aMerls that this process, which may be applied to welding sheet- 
iron tuHea, never fails. — Jtee. de /« <Soe. /'ofy/ecA. 

Dotting BUetric Tetegrnpk.—\ patent hu Iwen recently granted in tbia 
country to M. Dujirriin, of Lille, for a new kind of electric telegraph in 
which the signals consist of dots toadc on paper. The telegraphic pen is 
fixed to a magnet, and it marks dots on a revolving traversing cylinder. The 
dots, by a previous alphabetic arrangement, are made to signify letters, each 
letter being characterised hy a certain group of dots. The process is com- 
plicated, and must necessarily l>e a slow one; nor does the inventor, who 
ia a physician, seem to have been aware of the invention of Mr. Morse, 
which accomplishes the same object more efficariousiy, and with a much 
less complicated mechaoismt Mr. Morse's alphabet consisting of short and 
long strokes, by which means the letters of tbe alphabet may he indicated 
by a smaller number of maiks than hy dots of the same sixe. 

Timt 5ijrna/r.— Mr. Torrop, of Edinburgh, has patented an apparatus for 
giving notice of the approaching departure of railway trains, so as to super* 
aede the use of bells or whistles. The aptwratus cumiits of a Imllnw pole 
erected verlieally at any convenient part of the station where it may be most 
advantageously seen both by those at the station itself, as also hy those 
hastening towards the station. Upon the outside of this pole is placed a 
large ball, the pole passing through a hole through the centre of the hstl, 
aafliriently large to allow free motion up an<t down the pole. The hallii 
auspended by cords, attached at the bottom of the pole to a clockwork 
movement, having a pendulum, the vihratinns of which regulate the descent 
of the ball upon the pole. hen the spring uf the clnckwotk is wound up. 
the ball is raised to the top of the pole, which then begins t>< descend to the 
bottom of the pole, being regulated in its velocity hy the clockwork and 
pendulum. The time nf its descent will therefore he rcgitlsrly the same 
each time the ball is raised to the top and thru allowed to deacenrt. The 
ball being raised to the top of the pole at the adjusted period of lime (say 
ten minutes before the departure of each trsin), and then allowed In descend, 
the position of the ball upon the pole during its descent will give notice 
of the length of time to elapse before the departure of the train. During 
the night a lamp is to take the place nf the list!. 

A/tw Drgrfti gf D'^rrmce.— .fn an action recently tried in Ihe Court of 
Queen's Bench, the question was raised whether ihe variation of three de. 
greet in the inclination of a wood pavement constiiuted an infringement of 
the patent right. The defendants (Eidailo and Co.) were licensees under 
Rankin'! patent for wood pavement, and the pUintitls fHulse and Cn.}. 
entered into a covenant with them tu pay certain royaltirs if they infringed 
upon the principle uf Parkyn's patent. The principle was the inclinaiion of 
(he fibre of the wood to the horixon ; and that was described to he from 4(1 
degrees to 70 degrees. The defendants laid down pivement in Cornhill 
and at a bridge at Chalk-farm ; and the blocks they laid down were at art 
inclination of 7^ degrees. 'Ihe conteniiim for the plaintiffs was, that 
allboogb the inclinaiion was not within the precise words used in the deed, 
•till that for all practical purposes there was nut the slightest difference 
between 73 degrees and 70 degrees.— Mr. Jovtice \^ightintn. in summing 
up, observed, that if parties chose to bargain io specific terms they must 
abide by their bargstu.and though in practice the two inclinations mentioned 
could maka no difference, still the terms of lie covenant wcrecsprcsi; 
therefore, nnlesa ihe inclination adopted by the dcfrodanla was within that 
Unit, the plaintiffs on that ground wen ant entitled to recover. The jury 
tlsercfore gave a verdict for the defendant, the plaintiffs haviog liberty to 
move to eater a verdict of 5(U, 1«. 



(‘•Uegr/er Cirif Eng^iiserra. — Oa Tuesday Iho I8(h ull., (be yearly eX| 
amioaiivD of Ihe aludenla of the College for Civil Engioeera waa held a' 
Putney, and was aliended by H.R.H. Iba Duke of Cvmbridge, aad many 
of the ansiocrauy. The college seems to be advaocieg ia public o|»iBtoii. 
We ia«perled the drwwioga, models, workaliops, and other pnactscal 
deparlmeots, which we are happy to any show cunaiderable advauee* 
meot in the knowledge of engioeeriog. We were sorrv oa such ao occa- 
sion. and in an Inatitutioo to promisiog, to see year after year, in tbw work- 
sliopi, such schemes as the locomotive air.«Dgiae| nod the imitaUoo of 
Heru's rotary- rngioe ; fur in an establishment like the college, it is better 
to be too far behiod-hand, than to be suspected of running ancr what 
savours of vitkiiusrjr projects. 



XilBT OF ZfEW FATSim. 

UBANTEO I.N BXCt.AXD mOM 24, TO JuLY 18, 1S48. 

5Six Jtfon/ka oUoiatdfor ffhro/aseni, im/e«r otktrwia* eay r esserf. 



Peane Samuel Wslker, oT t.oAdon.brldte , merrhaat, for *' Improvementa in the oiuti- 
rsrtiirv ot buida or etrapi (or hate, cap*. tiM>e*, and ■torkt.**— Sealed June 24. 

Henry Aretier, sf tlh*rie«I>ury.crie>c«nl. Pimlico, Mlddleeei. aeat'enua. for " tmprore 
mrati in malche*. and in the pnidartloa of light, sad la tlw appvatsa to b« ased tberr 
with.'*— Jai*e 34. 

ttnilUm Ilunt.'of Hoddei'bill, Woeeester, chemiet, for " Inprarrmeata tn ohtaiaii^- 
certain tnetale froiB rertala compouiwU containing theee meUlt. and la ohtalalog oihr- 
pradneu. hy (be itae of certain eompeuiMle conUhiIng meiale.'*-— June ;;4. 

Richard Clark, of the Strand, tVeatmlatUr, lamp manafartsrrr, for ** ewtain I nproer 
meat* In gai biiracra, sml ia eaadlc lamps and other lampa.**— Joac SS. 

Frederick M'iillam llowliray. at Lekwater, paper*deaier, (or “ tmpforemenu In tk- 
Bias'ifarlare of looped fabtlct.'"— -June 27. 

John UcInio«h. of Olaifoir, geutlefflan. for “ luiprevcBieata la obtalaUag notm 
power."— Jon* US. 

Jootph Skericbly. of Anvlry. Leicestershire, gmllemaQ. for *' ImpcovemroU In bekkt. 
and In the manuracture sf tonacco-pipes, aoC other Hbe arttcles.**— Jaae 3S, 

Elisaheih Uakia, ot No. I. Si. Paul's Chiirrh yard, I.oiMtoni widow, for ’* Itaprs** 
taents <n eleanitig and rsMstlng coffee, in the appantua and laachlorry to be aaed Ibeert* . 
and also ta the apparatus for inaklng lutuslens and decaetbiM of roffee."— July a. 

Nathaniel Bearrlirvorc, of tS, tlrent Collrfe-slrret, Weatminater, for '’certain Impeoi.- 
roenis is foundlnB and cunviructirg walla, plera, and breakwaters, parts of aebleh 
provenenU sre applicable to other Riruct’i res."— July X 

Jobn Uartin, of Klllylesrb Mills. Hown. Ireland, msnofae'urer, for ** Icnpr w eeww v.« 
In prepanoe and dressing Aaa. low. sod other fttHvma subsunces, and donbllof . drawisc. 
and tirlsting flai. tow, aad other tthri. na vubslancrs, and Is tbc ansrhlsery to be uaed tar 
auch purpoaea."— Juljfft. 

Joseph Clla'oa KoberUoa.of Fleet.S'reet, London. ctvU engineer, for" improvwntentslo 
the manurartart of gai." (A comainalraUoa.)— July ff. 

George Beattie, of Fdinburgh. bolldcr. for *' an Improved air-eprlng and almwpbrr 
reslaliog power.'*— Jaly C. 

Aathoay Lcrtmier, of BeU's-buUdinca, .SaJistiury.aquare. City, book Uoi'er, foe **la- 
provemeula is combining gutea perrba and caoutchouc with olbar matcriala."— JalyS 

William Eiiwanl Newton, of CbaiKvry.IaDe, Middlesex, for '* Improeements l« ttw 
construction of atovw. grates, farnare or dre- placet for raMoos naeful | nrpooea.** — Jmtjt. 

M'llllam Swain, of Pembroke. tTerefurd, brick makcT, for "certain Inprvremcota la 
the ennsinirtiuo of klint for the drying and burning of bricks, Uba. and other carcbra 
ta'as'anrrs. and for the <vmauiaptii>ii of invoke mid other noxious gases arlaUif Lhocc^ron.. 
and which latter improrrmeiits may be applied to all cbl«iiv-)S.''— July d. 

Rnnrh S eel, and Wlllltin Briller, of Lambeth. Sorrey, nuDufactitfert, foe " Ireipewse. 
meoU in Ihe itmnufacturc «rioba<-cw (dpes "—July d. 

Walter Uibcl Palmer, uf Soutboerr, ivear Swaffham, Norfolk, for " Improevaaenla 
■tchliKTy for Ihiaahiug and drraalng rorn."— Joly Id, 

Richard Hohert*. of Olob* Worka, Manrhrsler, eofi neer, lor "rerlalti Impmvwnien-. 
In. and a'plicalloa tu, ci».ki end ollwr tln’c-keepera. In macblnery or opt-acwitu ^ 
vindlng cloeki and bmallnr Hi>iehta,and fur effecting telegraphic rummuMlcotloa betwerv 
diktani dorks and pltcva wlhnwite than by electro nissnetisin.*’— July 11. 

Le>vn Cstvtelain. of Poultoii-sqviare, Midiilesrx, dtemlal, foe " ImproreinenU ia the 
fnanufadiirv of soap.’*— July 11. 

Felix Aleiutider Testud de Heaurrgard, of Paiia. engineer, for " ImpmeroaeoTs la 
genrratlog steam, and In the means o.’ ubtalolng power fron steBa>.anglnea.”— July II. 

Maihew K)nley, of l>erby. ssflorer, for " Improeemenu In the maaufsctnre rW- 
way-wheeis." -July 11. 

Je'se Rosa, of Lc'crairr, agent, (or '* Improvementa iBapparalus for dibSQng auit otl<e* 
acrlcollaral pnposea. part of which losprovemcnU la appUcable to propelling vesorU. 

July It. 

William Edwards Staite. of loambard. street. City, gentlcnaci. for "IrnproeeiaefUs to 
Ihe vonalrtkcti' n of calvsiilc ballerie*. Iw the formalioci of magnets, and la the Ap|'ll«r«t>>io 
of rirciriclly and inagnetlitn tor the purpoke uf tlghliag and algnxliskng, ta ala • a mo^ 
or modes of empluylng <he saht faJeanlc batteries or some of ib*tn, Uir the purpuov af 
obuiolng chendcal pruducti." (Partly a ioaimaolcatlon.}*>July 13. 

WlilUm Swain, of Peabridg*. Hr'efortt. brick-maktr, for *‘«.-etuiii l>nproe*Q>wota m 
kilns for Laming bricks, tiles, and other eartbrn aubsUAces.*'— Jaty IS. 

Jean Louis {.ameukude, of 10, Paasier TositTroy, Paris, Jeweller, for " a new prurews of 
applying or tlxlog lettera of naetal upas glosa. marble, wood, aad other subaiancwo 
July lb. 

Chailes PnmrIL nf Liverpool, dock-maiter, f<w "certaiu Impreml appsratus to V 
apuHed to l<:nl>er i<)ndrd and otoer eeatels isden vHlh maierral* Ibe speevSe gvmvti} 
which is lighter than water, prermllng the nereas ty of aVandonIng them at soa by 
ridding them of the aupevlneaiabent water, and eoabUag them thereby to carry aolt."-- 
Joly Id. 

WilllaiJi Edward Newtno. of Choacery.lane, MIddlesei, f>>r *' cvrtaia latpt<nrew>e: 2(8 m 
aaarhlnery for lelter-presa prlBiIng.”— July Iri. 

Jotrph Hiesanr, of Northamplofi, engineer, for "IcBproeemenU ia atraoi-rnirinwa omO 
boilers, porta of which improreiaesita art also appUcaulo to other metlre •aebtoevy " - 
July is. 

Jobon Arnold Stelokamp, «' (..elceaier atrwt, l*ek*ester.sqaar«. MhMIeoes. gmtre*wa«. 
Ibr *' iarproetaienta lu the nanafaciure of aogar from the raoe.'*— July Id. 
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CANDIDUS’S NOTE-BOOK, 
FASCICULUS LXXXV. 

** 1 Dtttt )ui« liberlf 
U*Itlikl. M Uff# • eharwr m Um wlada^ 

T0 t»la« 00 wb»ca 1 plcBM.*' 

I. Architect! are apt to pay by far too little attention to 
l<K«lity, aspect, and other c>rcumstnnce« which influence the 
effect of buildinfpi; — such, for instance, as distance— too little 
space for obtaininir a aatisfactory view from any point, or ao much 
tkat it looks diminutive in comparison with what the design, 
whether shown in a model or a drawing of it (that is, an elevation), 
promiaea. Neither the model m»r the elevation conveys, or can 
cnoTey, the slightest idea of locality ; and even if recourse be had 
to perrpective and pictorial representation, the urobability 
that there is a vast deal of imposition passed oif under the platisi- 
ble and innocent name of artistic liberties. Liberties of the kind 
are, however, aometimes carried so far as to amount to downright 

-an ugly word, it must be confessed ; but the imposition so 
practised is a far more ugly thing. And surely it amounts to 
nothing less than a lie, although nut a spoken one, to reuresent a 
front that will always be in shadow throughout the wnnle day, 
kindled-up and i//ujrtmfer/ hy sunshine, with all its details spark- 
lingly touched and brilliantlv brought out. In Mr. Blore’s view 
of the new building at Bucldngbam Palace, the sun is made to 
!hine from the north-east ; which, not to call it a miracle, is at any 
rate a piec« of great complaisance on the part of that luminary'^ 
a direct testimony to the all-commanding talent of that Mr. B. 
Such deceptions are, it would seem, not lies, but merelv poetical 
and graphic Actions; and we ought to congratulate ourselves upon 
getting anything poetical at all, where the design itaelf is ao 
terriblv prosaic. 

II. Locality has so very much to do with the actual appearance 
which a building makes, that unless M»me information be afforded 
IQ regard to it, we may be totally ignorant and unsuspicious of 
many circumstances that require to be understood. If a building 
has been seen, it is of course known how it is situated with 
respect to other buildings ; whether in an open space or in a 
street ; and if a street, whether it is a wide one or n narrow one ; 
Of if an open space, whether it Is a regular or irregular one. It is 
desirable also ti> know what is its aspect, for it makes a very 
considerable difference whether a portico or cedonnade faces the 
north or the south — the east or the west. Therefore, if a building 
is known to us only by means of plans and other drawings of that 
kind, confined to the ediflre itself, we may form very erroneous 
ideas. Of course, such drawings acquaint us with its actual 
dimensions, hut leave us in entire ignorance as to its relative size 
in comparison with adjitining or neighbouring buildings. It may 
chance, for instance, to be so greatly over-topped by them, that 
instead of answering to the prepossessing appearance which it 
makes when shown apart from other objects, as to make but a 
rather insignificant appearance in reality; consequently, much as 
the design may be admired, the structure disappoints when seen, 
— at least, at first, though it may recover our first good opinion 
afterwards. The reader knows the story of the lady who fell in 
love with a portrait, but was cured of her passion on fimliug that 
her Adonis wore a wooden leg. In order to judge what figure a 
building actually cuts, it is necessary to know something moro 
about it than elevations, Ac. show. The ^*nftout it" is here to be 
anderstood literally ; since, with regard to effect, much depends 
upon accidents of site and locality-— upon aspei't, point of view, 
and various other circumstances, any one of which may be more 
or less influential, even taken by itself singly ; therefore, when 
0)rabincd, must be so in a high degree, cither favourably or the 
reverse. 

HI. In some stringent remarks that have just appeared upon 
the Houses of Parliament," in another publication, it is hinted 
that it would not have been amiss had the excessive decoration of 
the river-front been considerably moderated, and the saving so 
effected been applied to the finishing-up another public and 
national edifice— namely, the pile of buildings which are termed 
Collectively Somerset-place, whose now exposed west, or rather 
south-west side, makes a most mean, though not exactly beggarly, 
ap|»earance — yet beggarly as manifesting the ninching poverty of 
s government which cannot afford to get rid 01 such an unseemly 
public exhibition of architectural tatuculottum. It is no reproach 
to Chambers that he did not provide against an event wliich he 
could not possibly foresee. He would have been r^arded as a 
No. ISl^VoL. XL — ScPTXMBsa, 1649. 



madman, had he advised that the terrace-front should be returned 
and continued northward, in order to form a west facade that 
might uuKsibly some time or other be exposed to view, on the side 
most ot all favoured by aspect. He could no more have any idea 
that Waterloo-bridge would be erected, than that such architec- 
ture as King’s College would be brought so eioselv into C4intact, 
as to be made to appear part of his design. The bridge has cer- 
tainly rendered one service to Somerset-place, since it enables us 
to obtain a view of the river-front and its terrace. But the for- 
mation of the street leading to the bridge has laid open to sight 
what was never meant to be seen at all, and therefore now detracts 
sadly from tlic jpamleur of the facade which is lieheld in connec- 
tion with it. The disparity between the two is nothing less than 
offensive. The feeling it produces is akin to that which we should 
experience on beholding a costly sideboard and a kitchen-dresser 
check-by-juwl in a dining-room. The iiixta-position which here 
preMents itself is not like that of ** pearls upon an A'^thiop's arm," 
but of a blooming fare upon the shoulders of a Blackamoor, — the 
head of Hebe u|Km the shrivelled carcase of a hag ;— in short, we 
perceive Chambers and Pecksniff arm-in-arm together: no disre- 
spect is intended to the former, he l>ein|r sufficiently excused by 
what has been stated above. Still, that is no excuse fur uur ne- 
glecting to do what the greatly-altered locality of the building 
renders ao highly desirable. If it is not worth while, merely for 
appearance-sake, to bestow a decent architectural exterior on the 
exceedingly unsightly and disfiguring range of building alluded to, 
how can we reconcile ourselves to the enormous outlay for meie 
embellishment in the river-front of the Houses of Parliament ; 
and which^ after all, does not produce any corre«q>onding degree of 
effect? Either the Houses' accuse us of the most niggardly 
meanness for allowing Somerset-place to remain in the disgraceful 
and unfinished state which it is; or Somerset-place accuses us of 
absurdly wanton extravagance, for cniwding such a profusion of 
minute details and carved-work into that front of the ** Houses" 
w here they are quite lost, and where a few boldly-touched finishings 
would have told quite as well— perhaps even very much better. 
The west wing ot Somerset- place, on the contrary, though at 
present a most offensive eye-sore — and perhaps doomed to remain 
so — is must admirably situated for architectural display. There is 
not any spot in the whole metronulis which affords so many of the 
requisites for a fine architectural scene. That side of the buildings 
of Somerset-place is favoured, nut only by aspect, but by due space 
before it — neither so great as to take off from the size of the 
building, nor insufficient for viewing it as a whole. To these ad- 
vantages, other peculiar and accidental ones may be added : the 
building deiicends so much below the level of Wellington-street, or 
the roadway leading to the bridge,that the street liecomes as it were 
a terrace or elevated staging, from which it shows— that is, would 
show itself, most picturesquely, were it a worthy piece of archi- 
tecture, instead of being the abomination it now is. When looked 
down upon from the parapet of the road, it would be seen rising 
otatelily from a deep substructure. And that west f^runt and the 
river-front — which latter allows at present only as a mere mask- 
seen together, would produce a fine palatial masa, and in combina- 
tion with U'aterloo-bridge, a most striking and noble group of 
architecture. The river-front itself, which now hmks only like 
the fragment of an unfinished design, w<»uld gain in importance 
by becoming a portion of one consistently grand design. Besides 
all which — but let us have dune with *• b«»sides’a.*^ W't have 

Marble Arches," and “Nelson Columns," and “Wellington 
Statues," and a good many other things that shall be nameless, to 
show how freely tens-uf-tbousaiids have been flung away on very 
futile if not absurd objects. Let us then have at least one public 
edifice that will serve aa a monument of our notable economy and 
frugality. Therefore, since so it must be, let it even be Somerset- 
place. Let the foreigner who gazes with astonishment at such an 
achievement by individuals as Waterloo-bridge, look with asto- 
nishment of a different kind — with scornful wonder at the paltriness 
that is allowed to disfigure and disgrace a government building 
which mirtt, with comparatively little cost, be rendered a uni- 
formly noble pile. 

IV. My friends, the architects, — the friendship between u§ 
is not, perhaps, of the most cordial kind, my own share being 
marked more l>y boisterous freedom than by compliinenta and cour- 
tesy — still 1 say my ver>’ good friends, the architects, may be said 
to nave contrived to outwit and enslave themselves. So long have 
they gone on preaching up the accursed and superstitious doctrine 
of its being unlawful to deviate from establisheu forms and propor- 
tions, or from the precise letter of mechanic-enacted rules, that 
even those who could do so succemfully, dare not even attempt it, so 
greatly do they stand la awe of the sneers of the whole tribe of 
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Incftpabim, who Mout the idea that it ii poauble for an^ other | 
tlian hackneyed furms to be beautiful, and who flatly deny it to be * 
in the power of artistic conception to produce what, tbau|(h dif- 
femit in character, ahoulcl be equally beautiful in iU peculiar way. 
Unhappy architects ! ye have locked youraelrea in, and flung away 
the key that would open the door and send you forth — the worthy ; 
and really giAed among you rejoicing once more In liberty and | 
light. Unhuppv architects ! — unhappy architecture, also! for thou j 
art now fetterea, and delivered over to the tender charge of thy r 
jailor, PaiuncnoT ! 

V. Precedent is adhered to even fur that lawleaa, hybrid atyle 
which we denominate Elizabethan. No one, indeed, has yet at* 
tempted to draw up a formal code of rulea and regulations for it — 
perhaps, because it would be a task of very great labour to at- 
tempt to systematize so chaotic a mass as the various examples of 
it constitute; any one of which, however eccentric and exceptional, 
may now be quoted as sufficiently valid authority. This roust be 
allowed to have its cuiivenieiice ; no more being required than to 
follow Precedent merely piece-meal, and patch up a design out of 
oiids-aiid-ends, taken ut random, and put together without any 
regard even to geneml ronsistenev of composition. The name 

Elisabethan,” at once sanctifies all alisurdities and all crudities : 
it operates as a talisman and an segis against the shafts of criticism, 
it is in vain to object to that ofTeiisive inequality of design which 
results from pUinness and coarseness in some features, ana studied 
ornateness, perhaps finicality, in others. The greater the incon- 
gruity, the greater, it woul^ seem, is the EUzubethan~ne*$. The 
utmost and most convenient latitude is freely allowed : forms and 
features strongly partaking of the latest-expiring Tudor style may 
be mixed up ad libitum with ultra-Italianized ones; no matter bow 
iucobercntly, when incoherence is thought to belong to, if not 
actually to m the very genius of tbe style itself. Although for a 
ver)' different reason, Elizabethan possesses one great recommenda- 
tion in common with the pure Grecian style. What it is you shall 
learn by-and-by— that is, in my next Fasciculus; till which appears, 

I leave you to cogitate upon the matter, and solve the riaule, if 
riddle it bo, fur yourselves. Ur, should your curiosity evaporate 
in tlie interim, it will not greatly matter. Putting, like a frugal 
hostess, that dainty bit by for supper-time,** what I now say is, 
that we do nut at all avail ourselves na we might do of the opportunity 
which Elizabethan architecture holds out to us,*^f the convenient 
pretext which it affords us for working out a style founded upon 
the Itaiittui*m or early Ctu 7 *ie-cm/o ideas which, although they 
show themselres only uerc and there partially, and more or less 
imperfectly, strongly mark those examples in which they occur 
to any extent. In reverting to Elizabethan, we have considered 
it rather as being the latest stage of expiring Gothic, than as the 
incipient one of a quite different architectural system ; which, had 
it been allowed to proceed as it originated, and to dcvclope itself 
freely and naturally out of its first rudimentary shoots, instead 
of being put into the hot-houso of Palladio and Jones, «ould 
doubtless have produced other blossoms and fruits than those 
which have attended such ** forcing'* system. When Elizabethan 
was recommended as the stylo nnmt of all suitable for the new 
Houses of Parliament, people — and architects among the rest, were 
puzzled to know what was to be underst^iod by such name. Was 
It to be interpreted literally or liberally? If the former, it of 
course excluded every style that bad been used before cw up to 
the period of ElisaWth's reign, unless Elizabcthnii and Aiite- 
Elizabethan mean one and the same thing, and unless Elizabeth 
reigned before alie was born — a myster>* 1 willingly leave to wiser 
iteads than mine. On the other hand, if ElizalH'tUaii was to be 
interpreted liberally and latitudinarialiy, it would seem to imply 
that the style to be adopted might be cither that which was actu- 
ally employed during the latter half the 16th century, or which 
ufterwards came up in the earlier part of the following one; and 
the way for which nad been o)>ened by the influences and tastes 
the previous Elizabethan period, ft is {perhaps just as well 
that the taste of £liz.tbeth’s grandfather — at Iciist, that of hia 
age — was preferred to that of her own. Nearly all the competitore 
for the ** ilouaes" eschewed Elizabethan, and no doubt very pru- 
dently ; for it would, perhajia, have occupied them till now to 
uiahorate out of it aught that would have been both worthy of 
and suitable for the occasion. 

VI. Sumo arc so very sensitive and captious about terms and 
namc>s that 1 wonder they do not affect to be scandalized at that 
of the** Lancet style.” It cannot, indeed, be said to be a very 
blunt one; on the contrary, it is sharp enough — so sharp as to 
pierce an ear that is at all refined. It must surely have been 
invented by Dr. Sangrado, or other practitioner of jihlebotomy. 
Or it must have originated with the Company of Ba^bor•SurgeoIlii^ 



so truly 6dr2>rrotM is it In sound. If not so, it must have been •&. 
plied in sneering derision by some such critics as those who maxe 
themselves merry with Nash's extinguisher in iMingham -place, sad 
Barry's dumb-waiters in 'rrafalgar-square. Lancet-stvle! — horrible 
name; suggesting ideas of bloodshed, at least of Glood-lettiiur! 
liet it be reformed by all means; more especially as pe«>pleare 
now endeavouring to substitute more appropriate terms for thow 
introduced by Rickman, notwithstanding that they have ubtaiDed 
general currency among as. If Perpendicular” is to he traos. 
funned Into ^ RMtangular ” style, surely ** Lancet ” will no loo|;er 
be tolerated by ** ears polite,” or cars archfeological. Let a Geoenl 
Council of ArchieoIogiMts be held forthwith ; let the Institute us- 
semble in solemn or somnolent conclave, to devise some lews odk>u«l}' 
vulgar name for what is now called the Lancet style. Should 
they not be able to think of one, still, they might powubly dream 
of one ; or else they go to sleep to ver)' little purpose iiule^ 

A'll. Plano, elevatiuuK, and sections of Stowe, would just now 
possess considerable interest, even for those who would not care 
Tvr them at any other time. None, however, are in existence,*- 
at least, no published ones. There is no work which so describes 
that princely mansion ; — no plates of it in any of the several cui* 
lections which sssume the title of ^ Vitruvius Britannicus,” al- 
though they all contain subjects of far inferior note, and ioferiur 
merit also, and mure than one which has uothing whatever to 
recommend it. Almost all that is known of the architectural 
authorship of Stowe ia, that the original house is said to have 
lieen designed by Viscount Cobham, and the addiliuno, compribinx 
the stately south front, by tbe first Lord Camelford (about the year 
1775). Vanbrugh and Kent designed Mime of the garden-buildia^i; 
but of the profeasiuna] architects employed upon tbe mooMoo 
itself, the oniv names which appear to be known are those of 
Burra and V'afdre, both foreigner». Stowe is infinitely too modero 
to excite any sympathy among the admirers of ruiiu and rubbiih. 
^Vlieii it becomes an antiquity, ami thereby entitled to the epithet 
of ^ venerable,” it may acquire that value in the eyes of posterity 
which it has not in our own. And let us hope that it wUj be per- 
mitted to remain ; and not doomed to be taken down and buU 
piecemeal, as were both tV^anstcad and M'orksop. Wc can ill* 
afford to spare such an example of a palatial Engliali resideoce, 
now Utat nothing else of the sauo class and character is erected. 
Scarcely a mansion of any architectural note at all has beea 
erected for many years. AVhut few large country-house* hare 
been built, mostly affect antiquity, without either the charm or the 
merit of it. Tne tide now runs in favour of Model Lodgiuiz* 
houses and Buckingham Palaces, — of Baths and Wasliiiig-houses: 
but Greenwicli Hospitals, and Blenheims and Stowes, ore quite b^ 
yotid our mark. Neither the aristocracy of rank nor the aristocracy 
of wealth patronise such architectural grandeur as marks the last- 
mentioned piles. Let it not be supposed from this, that unqualified 
praise of either Blenheim or Stowe is inteudiMl. In both of them 
there is much to censure— a great deal that might be many defect 
better : still, there is the magnificent and tne noble— whicn, at 
things now go, is a very great de.il indeed. As to the ffrandiote, 
where will you now find it? Go and look for it in the facades of 
the British .Museum or Buckingham Palace; and if you can 
discover it there, you inny congratulate youraelf as being able ts 
discover the longitude also. 



NOTES ON ENGINEERING.— No. X. 

By llnvEunxM Cox, B..\. 

The Dgnamktil D^ection and Strain of Raifteay Girdere. 

There is no subject in practical science which has l>een more 
elaborately investigated than the theorv of tbe statical transverM 
strength of beams. It has fortunately uappened that two different 
classes of investigators— mathematicians and ex|»erlmentaliBts— 
have coouerated in t)ic research : and the result of their united 
labours nag been a valuable and comprebeusive system uf kuos- 
ledge. 

But the Dvwaxicai. strength of beams, or their capability of sos* 
taining weights movi^ rapidly over them, bos never been satis- 
factorily discussed. Inere does not appear to bo extant a elngle 
theoretical invostigation of this subject — and tlie deficiency is due 
to two causes : it occurs partly because the subject has but com- 
paratively recently grown inUi importance; partly because of iU 
excessive ond insuperable difficulties when investigated by 
exact methods of theoretical mecbunics. The following ^ 

a contribution to a more accurate knowledge of this important 
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quMtion, which has at Iso^^h attracted the attention due to its 
iufluence on the security of railwav traffic. The necessity of 
further inquiry seems to be ireneraHv acknowleilged among enp- 
neers; and by* the recommendation of the Commissioners of Rail- 
ways, in a published minute of the 99tb of June 1B47, a government 
commission has been appointed for the very puroose. The minute 
expresses a doubt “ whether the experimental data and the theo- 
retical principles at present known are adequate" for the “design- 
ing iron bridges, when these are to be traversed by loads of extra- 
ordinary weight at great velocities." 

T^ero seems to exist great discrepancy of opinion as to the 
effect of the velocity of transit. Some have imagined that it may 
bec 4 )me a source of safety, by causing the railway train to pass 
over before the girder hat had time to yield. Others, again, have 
wtlmated the effect of the moving load as highly as six or seven 
times that of the same load at rest. In the following investiga- 
tion, both these opinions will be shown to be incorrect : they are 
here cited mcrelv as indications of the extreme uncertainty pro- 
▼aleot on the suoiect. 

The method of Inquiry about to be explained consists, not in 
determining the dynamical strain absolutely, but by comparison 
with the corresponding statical strain. The results will conse- 
quently he much simpler than tbev would be if the dynamical strain 
were estimated independently. The deflection which a given load 
ai r«»t upon a girder produces, will be always taken as one of the 
known UaU of the problem. The determination of this sUtical de- 
flection, as it forms the basis of all the remaining calculations, is 
the first point of inquiry. 

When a beam is n(»t affected by a permanent set or defect of 
elasticity, it appears, both from theory and actual experiment, 
that the deflection by a weight resting at its centre is very nearly 
proportional to that weight— that in, if a given number of tons 
deflect it one inch, double the number of tons will deflect it two 
inches. This result Is arrived at by Professor MoseU)' in his “ 
cfaanical Principles of Engineering," and .M. Navier in his 
M Resume dc Lemons de Construction," by independent methods. 
Hs near accordance with practical trutli has been abundantly con- 
firmed by experiment, as may be verified by reference to numerous 
published accounts of actual observations on the subject, and es- 
pecially to Mr. Hodgkinson's invaluable “ Experimental Re- 
SMrehes on the Strength of Cast-Iron." This work gives the 
rewulu of an exceedingly large number of experiment^ made 
by the author and others, on the transverse strength of beams 
loaded at their centres ; and although these beams were of very 
different forma and dimensions, the Uw Indicated is nearly observed 
in all of them. Whether the section of the beam be rectangular, 
triangular, or T-shaped, with the vertical rib either upwards or 
downwards, the constant ratio, in each beam, of each deflection to 
the corresponding load la nearly maintained : and the same remark I 
applies to beams of the form most useful for railway purjmsee— 
that of an upper and lower flange connected by a vertical rib. 

It will be found, however, by reference to the tables in >Ir. 



the ordinary theory of beams does not consider. As this defect 
is not generally very great, it will here in the first Instance be 
Defected ; the deflections will primarilv be estimated m if the 
daaticity were perfect ; and subsequently the modifications due 
to defect of elasticity will bo taken into conridemtion. 

Work Done on tke Diction qf a Boom. 

The “ work done" by ft moving force may be defined to be the 
product of that force into the distance through which it acts. A j 
familiar instance of the use of this measure is the Steam-Engine ; 
where the work done receives the particular name of Hoiwe-Power. 
If the pressure on the piston were uniform, that preasurc(in MundsJ 
multipucd by the distance through which it U exerted (in feet) 
would. If divided by S3, 000, give the horse-power. But in the 



■ieam-engioe, and all other practical instances, where the pressure 
ie not unuorm, hut varying, It is impossible to calculate the work 
done by this direct multiplication. >Vhere the value of the 
moving force Is consUntly altering, we may resort to either of the 
Ikillowlng methods of ascertaining the work done by 
mnltiply its merage value by the distance through which acts; 
or, when that average cannot be ascertained, we may consider the 
whole distance divided into elementary portions, so small that it 
may be supposed without senidble error— that the pressure is at 
least uniform while it acta through each portion in sncoeaiion. 
The aggregate work done, is the sum of the work done on each of 
these po^ns— that la, it is the sum of the producte of each por- 
tion of^ distance and tbs corresponding pressure. 



This process of summation, when carried out with the greatest 
pr>«aihle accuracy, is ei]uivaleDt to that of mathematical integrn- 
ti«m ; in which case, the work done bv a varying prcw<ure uisv l>c 
defined, in mathematical language, to m the integral of the product 
uf the pressure, and its “ virtual velocity." The work done in 
deflecting a beam by pressure at its centre is easily ascertained, if 
that presMure he awumed proportional to the deflection. Calling 
the deflecti<»n x, and tlierefore the presaure « 4* (where a is a con- 
stant dejiending on the dimensions &c. of the beam) we have — 

work done = / ^*xds = 

Now ^ is the pressure or weight which would statically maintain 

half the deflection X*. Hence, the totrrk done in producing o girrn 
defloctioti is equni to the. ve.ight vhich voutd etntifvttg maintain half 
the drjiertion, multipliid bg the vhote dietance of defection. 

The value of this rule will appear hereafter. 

DiMtinction of Gradual and Inetantnneoua Loading. 

tllien experiments are made on the strength and deflection of 
beams, they are generally loaded ver>’ gradually at their centres. 
Each addition to the load it allowed to produce its full effect 
before more be imposed. Consequently, at ever)' stage of the ex- 
periment, the beam is in a state of statical equilibrium : the pres- 
sure of the load on the beam is always just equal to its weight, 
and is never increased by any momentum arising from downward 
velocity. 

But if the whole load be suddenly and at once placed on the 
beam, wliile it is as ret undeflseted, the effects are entirely altered. 
The deflection is greater than the same load would produce if 
gradually applied : for when the beam has reached the point of 
statical deflection, the momentum acquired hythe downward motion 
urgeei it further; and the de-K^cnt of IomI continues till it be brought 
up (so to speak) by the increased resistance of the beam. After- 
wards, the Warn and load rise anin, aa the deflection has been 
carried beyond the degree at which it can be statically maintained. 

In the case here mipposed of instantaneous loading, nothing 
like impact or sudden coUisiun occurs. The pressure at the centre 
of the Mam is finite and continuous. The load dues noifuH udoii 
the beam — it is merely supposed to bo placed originally in close 
contact with the beam, and then suffered to instantaneously rest 
upon it. 

For the sake of elucidation, one or two instances of analopnis 
action may be cited. If a common balance have its fulcrum above 
the points of suspension of the scales, and a weight suddenly rest 
in one of the scales, the lover will turn through a much greater 
angle than if the same weight were applied in small successive 
portions. 

If an elastic string suspend vertically a weight from one end of 
it, the string will be more stretched if the whole weight be suffered 
to act at once, than if applied in small portions. It will be found, 
that if the extension of the string be proportional to the stretch- 
ing force, the extension produced by the descending weight will 
be tviee that due to the gradual effect of the same weight. 

A light cylin«ler of wood, loaded at its lower end, and floating 
verticuly in water, furnishes another illustration. If the cylinder 
he ratsoa a little above its position of equilibrium and then let go, 
it will sink twice the distance it has been raised, if the motion be 
BO BinAll that the resistance is equal to the hydrostatical pressure. 

In the same way, in a perfectly clastic horizontal beam, loaded 
at its centre, the effect or instantaneous loading is double that of 
gradual loading. For, by a known principle of mechanics, when a 
material system moves from one position of rest to another nositlon 
of rest, the work done by the retarding forces is equal to the work 
done by the accelerating forces. For any small deflection of a beam 
by instantaneous loading, its position of ultimate deflection is one of 
instantaneous rest, for immediately before it arrives at that peti- 
tion, all the parts of the beam descend, and iinmediately after, 
ascend. Also, the work done by the accelerating force is the 
weight actually resting on the beam, multiplied by the space of 
deflection : and the work done by the retarding forces it, by what 
has been said above. “ equal to tlie wei^t which would statically 
maintain half the deflection, multiplied by the whole distance of 
deflection." Therefore, putting the two amounts of work done equal 
to one another, we see that the weight actually upw tim beam is 
that which would statically maintain half tfao draection. In other 
words, the d^eetien ie dattbled by inetantaneaue loading. 

TVoneif of o Single Weight. 

We now proceed to examine the effect of the tranait of a tingle 
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wHght along the fdrder. And first of all to show that its efiect 
cannot exceed that which it has just been estimated to produce, if 
stationed at the centre of the ^rder and allowed to deecenU freely 
from the iindeflected position-»in other words, it will be proved that 
at whatever rate the weight may travel over the ginler, its ulti- 
mate strain and deflection cannot be more than double the rorre- 
spondinir statical effects produced when It rests at the centre of 
toe giroCT. 

There is a general rule of constant use in engineering which, 
expressed in practical language, states that power is never gsined, 
but only modified, bv the intervention of machinery. This rule 
may be more scientincally expremted and extended by tracing it to 
iU origin — it is a particular case of the principle known in theo- 
retical mechanics, aa the Conservation of Vw rtoa. This principle 
may be very conveniently enunciated by employing tlie term 
*^work done,” as defined above: and it then assumes this form of 
enunciation — that the ct# cirvj gained nr lost by a system in moving 
from one position to another, is e<]ual to twice the difference 
Itetween the work done by the accelerating, and that done by the 
retarding, forces in the same interval. 

From this it follows, that where there is no gain or loss of ris 
nra, there is no difference between the work done hr the accele- 
rating and retarding forces respectively. Hence, if the parts of 
the s}*stera be moving at the same velocity in the second position 
as in the first— or if both positioni be positions of rest — the ag- 
gregate work done in the interval by the retarding forces is equal 
to that done hy the accelerating forces. 

A ver>' simple case will illustrate this theorem. If a locomo- 
tive-engine travel a mile along a railway, and ita velocity at the 
end of the mile he the same as at the beginning of the mile, the 
work done by all the forces which have resisted its motion is in 
the aggregate just equal to the horse-power developed in the 
steam-cylinders. And this equality holds good, however the 
rnigine have moved in the interval— whether on a straight level 
road, or on severe curves and gradients — whether the speed were 
uniform or very irregular — whether the steam were on the whole 
time, or the engine during large parts of the journey moved by its 
momentum only. The intermission of the moving force and all 
other irrepilarities disappear in the result. To establish equality 
between the work done in moving, and that dune in retarding, the 
imgine, all that is necessary is that the engine be moving neither 
faster nor slower at the end of the mile, than at the begiuniug 
of it. 

Another illustration will serve to show the extreme generality of 
the principle in question. If a certain quantity of water have to 
be raised a certain height, the amount of work actually requisite 
for effecting the object is in all cases equal to the weight of water 
multiplied by the vertical height. This amount of necea»try 
power or work is incapable of being diminished by any mechanic^ 
or hydraulic contrivance. The water may be contained in a vessel 
which is drawn up perpendicularly, as from a well, or which is 
drawn up an inclined plane or by a spiral path ; or the water may 
be raiseaby an Archimedian screw, or by buckets attached to the 
Mriphery of a revolving wheel, or by a hydraulic-ram, or by a 
force-pump; or lastly, it may ^ thrown up in a Jet, as from a 
fountain or fire-engtue. But it is physically impowible, by these 
or any other methcras, to diminish tlic requisite amount of labour. 
It is. of course, easy to increase the amount by a waste or unpro- 
fitable expenditure of labour, such as is caused by friction of the 
machinery', or the mutual action of the particles of water among 
themaelves. But supposing no waste of toice to i>ccur — supposing 
all the power usefully employed in simply raising the water with- 
out doing anjlhing else; then the amount of that power is in all 
oases just what has been stated — the weight of water multiplied 
by the vertical distance through which it is raised. 

The rule is of universal application, and there is no other prin- 
ciple of dynamics of such great and constant utility in practical 
snence ; for it embraces all those cases of motion with which the 
engineer happens to be concerned— cases where the motion either 
ceases, or has the same values, at regularly-recurring intervals. 

The case before us, of the transit of a weight sJong a girder, 
is a striking exemplification of this Principle of the Conservation 
of Work. For this principle enables us immeiUatcly to ounmare 
the effect of a weight moving along the girder, and that of the 
same weight statiuiied at its centre, and descending. If the de- 
flection be the same in both cases, the work done by the descent of 
the load in both cases is the sam^>-Damely, the weight multiplied 
by the vertical descent : and this is true, whatever be the path of 
descent. Now, it has already been shown, that in the case of in- 
stantaneous loading, the work done by the descent of the weight is 
equal to that necessary to produce in tne beam the deflection which 



twice the weight would statically maint^n. Hence, the traTelling 
weight can do no more. 

The value of this conclusion appears the greater, when it is con- 
sidered that it avoids all haxarJous hypotheses as to the forms 
assumed by the beam during the transit. However the beam 
may he bent— whatever may be the nature of ita vibrations and 
internal action, this is certain, — that when its elasticity is un- 
impaired, a weight travelling along it cannot, under any cirenm- 
Btances whatever, more than double its corresponding statical de- 
flection. To siiutHMC it capable of doing more, is to suppose the 
physical impossiiulity of a gain of power. 

Rut though the travelling weicht cannot, under any circum- 
stances, produce more than double the statical deflectioti, H is 

S uite poMible that it may do less. A large portion of the work 
one by the weight may be absorbed in producing lateral vibra- 
tions and other irregularities of motion in the beam. All these 
concomitant operations act by way of diminution, and tend to make 
the dynamical deflection less thau double the statical central de- 
flection. 

In determining the actual amount of this diminution, the velo- 
city of transit must be taken into account. Fur that there is 
some particular velocity for which the deflection is a maximum, 
is obvious from this simple consideration — that when the weight 
travels exceedingly slowly along the beam, it always exerta a 
statical pressure, and does not tend to increase by momentum the 
deflection beyond its statical amount ; — and, on the other hand, 
when the weight travels with excessive rapidity, it may not have 
time during the transit, to sink even the distance of statical 
deflection. To take the limiting case, when the velocity is inde- 
finitely great, the descent of the weight must be indefinitely 
small ; for even if it fell freely, and there were no beam to support 
it, the distance of descent in an indefinitely short time u inap- 
preciable. 

Ejflrrt of the Inertia of ths Beam. 

There is, then, between the exceedingly high and the exceed- 
ingly low velocity, some particular intermediate speed which pro- 
duces the greatest possible deflection. Before, however, consider- 
ing what that velocity is, or endeavouring to establish a direct 
reution between the velocity and the deflection, it is necenaary to 
examine more particularly the c.ose justreferr^ to — where the 
velocity of transit is so great, that the weight has not time to 
sink beyond a certain degree. 

Now, there are two ways in which this consideration of time 
might be supposed to affect the amount of deflection. The first is 
that already stated, where the period of transit is so short, that 
even if the weight descended freely, without support from the beam^ 
its descent would be inconsiderable. This case may, however, be at 
once exchuled, when it is C4mRidered that at all practicable railway 
velocities, the time of transit over a long girder (M to M) feetj 
could nut be much less than one second, that a body would fall 
freely upwards of 16 feet in that time, and that its actual descent 
(equal to the deflection of the girder) is only a few inches. 

But there is another way in which the consideration of time 
might he supposed to affect the deflection : there might not be 
time enough to overcome the inertia of the beam. Tbia caae 
requires more particular examination. 

A person sk.'iting over a weak piece of ice may sometimes, by 
moving rapidly, glide over it safely before it have time to break— 
that is, before the pressure of Ins Gody have impressed on the ice 
the downward motion suflicieut for it to attain the point of 
fracture while he is passing over it. Now, by the genenu princi- 
ples of miH.'hanjrs, the same pressure which, acting for a given 
time, would prmluce a great velocity in a arnuU mass, will produce 
pruportiuimbl^* little velocity in a large mass. In order then 
that the inertia of the ice may, in the case supposed, be a cause off 
safety, it muot be large in comparison with the prewure acting oo 
it ; tliat is, tlie mass of ice acted upon must greatly exceed the 
mass of the man’s body. 

In the same way, in order that the inertia of a girder might be 
a cause of security, the mass of the girder roust be very much 
greater than that of the train passing over. But it will be shown 
that the mass of the former docs nut, for heavy loads, exceed 
that of the latter so greatly as to perceptibly diminish the deflec- 
tion. It has sometinios been found useiul to add to the inertia of 
the girder by laying on it lieavy ballast, and by this means tba 
structure is remlercd stetiditTy — that is, the slight lateral oscUU- 
tioiis and other irregularities of motion are reduced. But it 
is only these smaller or subsidiary movements that can be 
diminished by adding to the weight of the girder. Its mass, and 
that of the permanent load upon it, is not in generalso large as to 
materially influence the main, or vertical, deflection, when pro- 
duced by nearly as heavy a loi^ os it wlU s^ely bear. 
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When the train paisaea orer the jrirder^ the centre of frravity of 
tLe whole »yMtem sinks the impressetl moving force downwsrtU 
bet Off the weiipht of the train, and the motion of the centre of 
gravity being retarded by the elastic force of the girder. 

To take a rose every way unfavourable to the conclusion which wo 
wish to establish, let the greatest deflection be 3 inches And the 
▼elocity of the transit so great that the weight passes over the girder 
in a sec4ind of time. This would be tbo time of transit over a girder 
VS feet long, at the rate of a mile a-mloute. Now, the extreme de> 
flection may lie supposed to be accomplished in half the time of 
transit, or the centre of the girder sinas .3 inches in half a second. 
The centre of gravity of the whole system at no time sinks so 
much as the centre of the beam sinks, for its two ends do not sink 
at all. On the whole, it seems an ample allowance Ut suppose the 
maximum vertical descent of the centre of gravity of the beam l| 
inch. Now, to And the work s'hich would aZ>nc produce this velo- 
city, wemurthave an equation of rts tim, excluding the retarding 
force. 

By the ordinary rules for calculating the rectilineal motion of 
bodiea, if a given mass M originally at rest bo acted upon at its 
centre of gravity by one uniform force f moving through a space 
9 in Uxo time f, 

sMx=/r. 

Stippow the force to be that of a small weight. The mass of this 
weight will be found (on substituting numerical values and putting 
gravity = 32^ to he only the Sid part of M, if the latter move 
through 1^ inen in half a second. 

The beam is usmillv constructed to bear a pressure considerably 
exceeding its own weight. In that case Aws then one S9d of the 
work actually exerted by the travelling weight would suffice for 
the mere acceleration of the beam : and «'e come to the conclusion, 
that even at the highest practicable velocity, the power required 
to set the beam in motion subtracts very little of the power 
producing deflection. In «ither words, when the mass of the load 
IS not small compared with that of the beam, the deflection U 
never materially influenced by the inertia of the beam. 

Injluenct of the Veiocity of Troneii on the D^ection 
in the ra*e of a Single IVeight. 

Having arrived at the important conclusion that when the 
travelling weight is large, the inertia of the beam is an immaterial 
enmaideratinn, or that the effective moving forces are inconsiderable 
uixnpared with the impressed forces, we might suppose the mutual 
pressure between the beam and the weight statically equal to the 
h>rce which the fi>rmer by its elasticity exerts in an upward 
direction to resist deflection. 

Hut, in fact, the mutual pressure between the beam and the 
weight is an unknown force, not generally susceptible of exact de- 
termination. During the first part of the motion, the weight does 
not, so to speak, exert its full pressure on the beam, for the 
surface yields ana recedes before it. During the latter part of the 
descent, on the contrary, the preimuro in question exerts a supe- 
rior ptiwer, to destroy the momentum previously acquired by the 
descending weight. The weight then moves downwards, first 
with an accelerated, and subsequently with a retarded, velocity ; 
or the pressure on its under side is in the former stage of motion, 
less, and in the Utter stage greater, than the effect of gravity. 

The path uf the weight is likewise unknown, for the motion is 
made up of two part»-^the motion along the beam, and the motion 
of the oeam itself. If, indeed, it be assumed that the motion is 
alwaya along the be.vm, or that at every instant the curvature of 
the beam has, at the point of mutual contact, the same tangent as 
the path of the weight, the problem would be capable of solution. 
The investigations of Professor Muse)^ and M. Navicr have de- 
termined the curvature of the beam sufncientl^ to afford means of 
tracing the curve described by the moving weight ; and therefore 
its pressure, which is equal to its centrifugal force the effect of 
gravity, might be ascertained. 

The hypothesis which would lead to these results is, however, 
arbitrary and unsafe : and besides, the curvature of the beam as 
mathematically determined, is not exactly that which occurs in 
actual practice, where the elasticity U always more or less imperfect. 
The difficulty is however of no great importance, becaui«e, as will 
be presently shown, it does not occur where the moving body is not 
a single weight, but a long train. And the subject is here referred 
to, merely to snow the almost insuperable difficulties of determio- 
izig the motion of a single weight dong an elastic beam. 

Unijhrmly Distributed Load. 

We have hitlierto considered the effect of a single weight press- 
ing only at one point of the girder. The more important prarti- 

case, where the pressure u» applied to a considerable surface, 
remoius to be examined. 



In entering upon this inquiry, the consideration of horizontal 
motion will be iu the first instance excluded. The distinction 
between the effects of gradual and instantaneous loading has been 
already pointed out, in reference to a single weight ; and the 
Comparison may now be extended to the case of an uniformly 
distributed load. If this load be gradually laid on, it produces less 
deflection than when laid on all at once. A series of weights applieil 
simultaneously all along the uiideflected girder, will move vertically 
downwards, and acquire momentum which has to bo destroved by 
an increased exertion of the elastic forces of the girder, tn this 
case, as in that of a single weight, the ultimate deflection and 
pressure will he duubletl, as will be demonstrated by analogous 
principles. 

The beam being, as before, supposed to be nerfectiv elastic, the 
central deflection is proportional to the weignt of tfie uniformly 
distributed load. If a to the length of the beam, x the central 
deflection, t< the weight of a unit of length of the load, we may 
put w a a X*, where a is a determinate constant. 

Let y, f he co-4irdinates of any point in the surface of tbt 
beam, which is supposed to have the same cunature as its neutral 
axis. Then as the curvature is always exceedingly small, u dy' is 
the weight of an element of the load, aiidudy dx' representa 
the product uf this weight and its virtual velocity, wnen the 
centre of the beam is displaced through a small vertical distance 
dx. The product of all the pressures and the corresponding 
virtual velocities is equivalent tu 

u d XT' d y'l 

taking p' between the limits 0 and a. It may mathematically he 
shown that this integral it equal to u a dx, where x is the vertical 
ordinate of the centre of gravity of the load. Also, from the 
equations given by Professor Moseley, in his ** Principles of En- 
gineering,” Art. 37 i, it may be shown by a simple process, which ie 
here omitted for the sake of brevity, that x is propoitional to x, 
and may therefore be put = flx, where fl isa determinate constant. 

Hence, ua dx = affr dx. 

Tbe integral of this, between limits 0 and x, is the total work 
done in producing tbe central deflection. This integral is equal te 




Or the work dune” is equivalent to that produced by a weight 
which would sUtically maintain half tho deflection, moving 
thnmgh the whole space which the centre of i^avity actually do- 
scribed. Hence, by the same reasoning as applied to the case of a 
single weight, statical defection and pressure are doubled by tr»- 
f/anlaneous loading. 

TVonxif (f a Continuous Load. 

By combining the conclusion just arrived at with the principle 
which has here been termed the Principle of the Conservation of 
Work, it is readily seen that the statical strain and deflection 
cannot he more than doubled by the transit, at any horizontal 
velocity, of a uniform load of the same length as the girder. 
Indeed, the dynamical will in general bo conriderably less than 
double the corresponding statical effects. 

It has been shown that where the weight of the load sustained 
is nearly as great or greater than that uf the beam, tbo force 
required to priHluce motion in the beam is inconsiderable compared 
with the actual deflecting forces. The beam itself, therefore, is then 
always nearly in a state of equilibrium, and its form nearly tho 
same as that which would he statically produced by tbe external 
preosures. If this be assumed to be strictly true, it follows that 
the curve of deflection is concave in every part, and therefore that 
no part of the beam sinks while another part is rising — that all 
the parts sink together, and all rise together. The* vertical 
motion is so extremclv amaii and gradual, that there can l»e no 
danger in assuming that all the parts arrive at their lowest 
positions at the same instant. It follows then, as previously to 
that instant the motion was downwards, and subsequently upwards, 
the beam in its lowest position is at rest, either uistanUneously or 
for a definite period. 

In this position of rest, the prt&<(ures cm the surface of the 
beam are in statical equilibrium with its internal forces. At tbe 
same time, tbe pressure produced by the travelling load is the 
same os if the curve of denection were a fixed curve. 

E^ect of Centrifugal Eorre. 

When a body, moving along a fixed curve, is acted upon by ao 
forces but the pressure uf tho curve and its own weight, the 
pressure on the curve (by tbe known principles of mechanics) is 
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equid to the c«ntrifitiral force, plan the normal component of the 
veiprht. The cunature of a deflected (rirder U in general to ex* 
reedinfrlf small, that it will l>e (|uite safe to assume the nreasure 
equal to the centrifuffa! force, plus the weight itself. The curve 
uH'tiimed by the surface of the l>eHm depends on the forces actinf^ 
on it ; and vre here suppose the beam to he at fra/, althou^rh the 
load upon it is in mntitm. Hence, the clastic forces of the beam 
are in ttatirtU equilibrium with the pressures on the curve. 

The orifrin of co-ordinates hein^r at one end of the beam, and the 
ntis of jr, measured vertically downwards, at any point (<r, y)of 
the cun'e, the tangent of the angle of horizontal inclination is 

which is always very small. Hence, neglecting the square of 

ti y 

that quantity as inconsiderable compared with unity, we may 
ptti the inverse of the radius ut curvature at the point 

(j*, y) = — (The sign never clianges, as the curve is every- 

oy* 

wliere concave upwards.) 

tf* X 

From the theory of perfectly elastic beams, it appears that j — 

ay * 

is, at ev*ery part of the beam, proportional to the moment about 
(x, y) of all the pressure acting between that point and either ex- 
tremity of the beam. Here, the pressures between (x, y) and the 
origin are the centrifugal forces and the weights acting downwardsi, 
and the pressure of the abutment acting upwards. The moment 
of all the centrifugal forces may be first ascertained. 

Each small portion of the load may be suppi>sed to act inde- 
pendently of the rest, or to press on the curve with its own weight 
and its own centrifugal force. Let m be the unit of mass ; and 
therefore, at any point (x' jf) intermediate between (x, y) and the 
end of the beam, m d t/ tno mass of an element of the load. 
Calling V its linear velocity, it appears from what has been 

d*y 

already said about the radius of cun'ature, that V* Jy' Is 

the centrifugal force of that element. The moment of this 
d^ X* 

centrifugal force Is- V» (y— y' ) m dy', 
ay* 

The moment of all the centrifugal forces about point (x,y) will 
be found by integrating this expression between the limits y* =: 0 
And y* = y. So it may be ascertaiued that the moment of these 
forces is 

m V* (y tan /9— x), 

where fi is the horizontal inclination of the curve at the origin, 
y tan $—x is the length of a vertical line drawn downwards from 
the point (x,y) to meet the tangent drawn from the origin; and 
is very smul. 

The weight of the portion of the load upon the horizontal 
length of the beam y, is my y ; and its moment about the point 
(x, y) is the same as if the weight were collected at a point half 

way between (x,y) and the origin, and therefore equals , 

Also, if P be the pressure of the abutment, Py U its moment; and 
representing the constant, bv which the radius of the curvature has 
to be multiplied to render it equal to the sum of the raomenU, 



— P y + m (y tan 5-x). 



by £ I, we nav^— 

= I’ 

dy* « 

7*his equation is intemble in Its present form ; but as the last 
term of it is very sm^, we may make an alteration which will 
tend very much to the simplicity of the results. The centrifu^ 
pressures cannot under any circumstances be great compared with 
Che other fortes, as may readily be foreseen by considering that in 
all cases of actual practice, the curvature is very small on account 
of the very small proportion which the central deflection bears to 
the length of the beam, /br any cm/ra/d^er/ion prrrionxfv a*figned, 
the curve would be very little altered if the centrifugal pressnire 
were uniformly distributed. Therefore, in the above equation, 
the small term m V* (y tan 0— .r) Is neglected in estimating the 
radius of the curvature merely. Now, it appears from the “Me- 
chanical Principles of Engineering,” Art. 374, that when the beam 
Is subject to any uniformly distributed pressures whatever, 
tPx S4D 

d? = -jTT (*»■-«>'). 
where a is half the length of the beam, and D ia its central de- 
flection. The curvature of the beam, when it aasnmea ita perm^ 
nent form under the influepoe of a passing load, will oot greatly 



differ from that which this eouatlon indieatea. Of course, this 
hypothesis does not suppose tM distribution of the centrifugal 
pressures to be actually uniform — it merelv presumes that the 
curvature of the beam,,^ a given dt^/Uctiotty la nearly the same as 
if the pressures were so distributed. 

From the equation last given, the valae of ~r^ at the centre, 

dy* 

24 D 

' ” liTo*’* the centre, a weight moving with 

84 D 

relodty V, hu a centrifu^ pmaure = V‘ . timn ita vatm. 

10 o' 

To ascertain the whole effect of centrifugal pressure, we liave 
evidently the expression 

integrating between limits y = 0 and y = 8 a. 

From this, it appears that the total centrifugal pressure 
38 D I V' 

— — i 7 » *’hich becomes my o- — D,ify = 39 
ftt V* lO o* 

Now, if T be the number of seconds in which either end of tie 
V V* 4 

load traverses the beam, = 8a, and — = Substituting 

this value, and remembering that the total weiglit on the beam 
is 2 my 0 , we find ultimately, 

Centr^ugal preeeure on irAo/s Aram = - X the veight. 

What very strongly confirms this conc1iisi<»n, and shows that no 
materially great error is contained in it, is the consideration that 
if the curve had been supposed to be o circuiar arc passing through 
the middle and two ends of the curve, the effect of centrifugal 
pressure would be almost the same as the above formula gives it. 
The only difference (as will bo seen hereafter) would be, that in 
the formula we must substitute | for When it is considered 
how exceedingly small the cun-ature of the beam must necessarily 
be in all praurtical cases, it becomes clear that a circular arc of 
large radius would represent the cun'e with at least tolerable ac- 
curacy. At all events, that assumption fumis^s a safe teat of 
tbo foregoing concluuons. 

Rule for CakuUiting the Prteeure, 

The formula then gives all the iii/omiation that can be generally 
required, respecting the influence of the velocity of the train, or 
its pressure on the deflected girder, when the mats of the former 
is not small compared with that of the Utter. Put into ordinary 
language, the formula amounts to this— that irAsn a long uniform 
load mouM over a girder irAicA ie per/ectig ehutky originaUg AortaorUo/, 
tAe yreoierf preeture on the gi^er is that q/* the veigkt on it at ang 
time + email fraction qf that weighty wAi^ fraction ie found by 
dividing one-fifth the dt^^ion (in parts qf a foot) by the square of 
the number ^ steonds t» wAicA either end qf the had travereeo the 
girder. 

In order to mve a clear idea of the value of the formula, and to 
show how small the iufiucnce of velocity generally is, one or two 
practical applications may be given. 

A heavy train moves over a girder 88 feet long, at the rate of a 
mile a minute, and the observed deflection is one-third of a foot. 
To find the pressure on the girder. 

In this case, either end of the train movee over the girder in 
one second. The square of the number of seconds is therefore 1. 
The deflection is Therefore, the fraction of the weij^t ia 
Or the extreme pressure on the girder U one-fifteenth more tbu 
the weight on it at any time. 

A tnun moves off a girder in three-fourths of a aeoond, and the 
observed deflection is one-fourth of a foot. 

Here the square of i is Oue-fifUi the deflectloo ia ^ ; and 
^ divided by VW ^ ; or the prewure is not quite ooe-twellth 
more than the weight at any time on the girder. 

These instances nve the dvnamical pressure as large as It is 
ever likely to be wi^ a properly-constructed glrder-^i^^. They 
consequently show that the dynamical pressure of heavy loads, 
even at high velocities, very little exceeds the statical ; and at lew 
velocities, differs from it only in on inappreciable dcgxM. 

It will be observed, that if the velocity be indefiniMy inc reas e d , 
or T in the formula indefinitely diminished, the dynamical pres- 
sure is indefinitely increased. But the formula virtually excleydes 
these hypothetical cases ; for the investigation procMded on the 
assumption that the centrifugal preasures ore oomporativdy smaB, 
and that the whole pressure prMuoea but a small 
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Defect ef Khuticxty. 

It DOir remiunfl that something be said of the defect of elasticity, 
tod the modificatioHA of the above results when applied to jointed 
4ir cmnpoand structures. The ordinary mathematical theory of 
the cirder Is based on the law of perfect elasticity^ known as 
Hooke's law — namely, tliat the elastic force is proportional tv the 
exte^oKon or compression. 

It appears from e:^erimental inquiries, s^ibsequent to, and more 
ertensive than. Dr. Hr^oke's, that this law is not quite true. The 
clastic force is in reality less than the law would assign it to be. 
Mr. Hodirkinson, in his recently published “ Rese.arches on Cast- 
Iroa” Art. 10(5, seems inclined to tnink that the elastic force may be 
expreased by o x ~ 6 where x is the measure of compression or 
extension, and a and b constant empirical co-efficieiits. That this 
hypotbesis ts near the truth may be inferred from the considera- 
tion, that if the elastic force be expressed by a series in ascending 
powers of x, all terms involviug high powers must be very small, 
as the elastic force Is always nearly equal to tlie first term, and x 
is rer)' small. It may, however, be w'orth while to remark, that if 
er — bx^ be taken to express correctly the elastic force, the 
ssme value of x, which reckoned positively gives the ten^^ion, will 
not, when reckoned negatively, give the same value for the pres- 
Kire. In order that this may be the case, only uneven powers of 
X must he involved. 

But whatever law of elasticity be aasumed, this is easily ascer- 
Uined — that where the elasticity is imperfect (that is, where it is 
leu than in proportion to the extension or compression^, tlie de- 
flecting pressure of a girder will be less than in proportion to the 
deflection. In cast-iron girders, cast in one piece and in metal of 
fooii quality, the defect of elasticity is small ; and cimsequently 
the deflection is pretty nearly propoHional to the prciuturc. Hut 
in jointed structures, compounded of several parts connected by 
rivets or bolts, this is by no means the case. In them, the defect 
of elasticity roust be ^at ; and the deflection will therefore in- 
crease at a considerably higher rate than in proportion to the 
external pressure. If a load of 9(X> tons produce in a compound 
girder 3 inches deflection, 300 tons will prudure consideraldy more 
than S inches deflection. Or, if 300 tons produce 3 inches de- 
flection, 400 tons will produce considerably mure than 4 inches 
deflection. Hova much more can be ascertained only from actual 
e9t*eriment. 

It is very important that this distinction between simple and 
compound girders should be always taken into consideration, for 
the neglect of it would lead to very erroneous conclusions respect- 
ing the strength of structures of the latter kind. As cases in 
point, may be instanced calculations respecting the strength of 
rirders formed io three pieces and supported by tension-rods. 
Formal* which determine the ptrengtu of simple, unioiuted 
girders, are inapplicable to these structures, and are not likely to 
give even an approximation to tlie amount of their real strength. 

Habere, however, the compound-girder is so well constructed, 
that its curvature, when deflected, is regular and free from sudden 
inflections, the formula given above for the dynamical pressure of 
tong trains on perfectly elastic beams, will apjply with considerable 
accuracy. For the deflection being previouKly assigned, is a safe- 
guard against anv very great error. That deflection being small, 
tbe curvature will also he small ; only, on account of the defect of 
elasticity, it increases eatrris paribua more rapidly towards the 
oeatre of tbe beam, than it would if the beam were ]>erfectly 
elastic. Consequently, the pressnie towards the centre is compa- 
ratively greater in the compound, than in the simple girder : and 
pressure towards the centre is more effectual in producing deflec- 
tioo than pressure near the ends of the girder. 

Consequently, there are two reasons why velocity inereasea the 
(Ipflection of a com|K>und, mure than that of a simple, girder. In the 
fint place, on account of the defect of elasticity in the jointed struc- 
ture. its deflection increases In a higher degree than in proportion to 
the external pressure. Secondly, tW external pressure is of nect^ 
city mater for the jointed than for the simple girder, because in 
tiie fonner the curve is sharper towards its centre. Velocity of 
transit has therefore much greater influence on the accurity of 
girdera of the former, than oi tbe latter kind. 

It would have been satisfactory to have been able to confirm tbe 
r»ults of theee investigations, by reference to actual experiments. 
Unfortunately, however, there are at present but very scanty data 
for the purpose. An account of two experiments made on the 
Dee-bridge, of tbe Holyhead Railway, is all that can he cited. 
These experiments are described in a Iveport to the Commissioners 
of Railwayo, 15th June, 1847. An engine and tender, about SO 
tons weight, passing over the bridge at 15 miles an hour, pniduced 
*'a defli^um nearly tbe some as with the engine al rest^vU, 



from I to 1^ of an inch.” In another experiment, ^nn engine 
and train of 48 tons, at rest, gave a deflection of 9'4 inches ; while 
the deflection caused by the same truin at a speed of 15 to 30 
miles an hour, was only 1) of an inch.*’ 

These accounts do not however furnish much information 
suited to our present purpose. In the first place, the experiments 
were made ou a jointed structure of a complex nature, and of 
which the deflection appears even from this lirief account, to have 
followed no simple law. Moreover, in the first experiment, the 
deflection is not actually determined : it is merely said to have been 
from i of an inch to three-sixteenths more; and in both, the 
mass of the girder greatly exceeded the mass sustained. All the 
inference that can be drawn is, that velocity did not very materially 
influence the deflection, but that the deflection was diminished at 
the highest velocity, the load sustained being comparatively light. 

Meane tf Ihmimiihing the Dynamkat Preteure. 

When a ball moves along a perfectly horizontal surface, the 
pressure on its under side is just equal to its weight, for this 
simple reason — that if the jiressure were greater, the bull would 
rise ; if less, sink. 

In the same way, if a train moved along the surface of a girder 
which remained perfectly horizontal during the transit, its pres- 
sure would be just equal to its weight. Hut the train genentlly 
sinks a little, and acquires a momentum downwards, which ha» to 
be destroyed by increased pressure. The simple^ precauti<m 
against this effect i«4— not to remedy it — but to prevent its exi»t- 
eucc. SupjKise it be found that, when a certain weight travels 
along a certain girder which is originally perfectly horizontal, ic 
produces n deflection of three inches at its centre: tlicn, if the 
rails had a rise given them of three inches towards the centre, it 
is clear, that when the same weight travelled over them, it would 
be no lower when at the centre, thou when at either end, of the 
beam. 

Sup|Kise now tlie reverse case— that there is a hollow or <le- 
presalun originally in the beam. Then, when the weight pasM'u 
over the beam, it sinks the distanre of this original deitressiun. in 
addition to the deflection produced by pressure, lienee, the 
downward momentum is materially greater than if the )>eam hrul 
been perfectly horizuutal originally. Or, to take another view of 
the question, the original hollow or depression, added to the de- 
flection, increases the curvature of the heatn, and therefore the 
centrifugal pressure of the load. Either way, then, of viewing 
the effect of the hollow, either in increasing the momentum dowu- 
words, or in increasing the centrifugal pressure, leads to the same 
result — that the jiressure is increabed. Mathematically, these two 
views of the casg coincide. 

It la seen, then, how extremely important it is that tliere should 
he no original hollow in the beam. On the contrary, it is ;idvan- 
togcous that its surface should be convex, instead of concave — or 
should have a cantbrr. In this case, the centrifugal preitsure would 
act upwards instead of downwanls ; so that the pressure, in»tend of 
being greater than the weight, would be less at ni|<h speeds. 

There is a very simple way of calculating tliis diminution, or of 
csliinating the centrifugal force. And it may be remarked, pareu- 
thetically, that tlie method about to be given is useful for many 
purposes lM.>bideB tliat to which wo are to apply it. For example, 
it furnishes must simple and ready means of ascertaining the 
horizuntnl ]iressure on the flanges of tlie wheels of carriages going 
round railway curves. 

If a be the length of the chord of a circular are. which is td 
largo rmliiis, and x its lineal vemefl-sine, or the length of the per- 
pendicular drawn from the centre of the urc to the cbi>rd, it w;U 

fl* 

be found that the radius nearly equals ^ 

Now, if V be the velocity of a mass m, moving round this curve, 

its centrifugal force becomes m V' ; and if T be the number id 

seconds in which any part of the mass describes the distance o, 
V« I 

— j- =r ^ . Subhtituting this value, and putting = 32, the cen- 



trifugal force is equal to x the weight. This formula applie* 

to horixontal tailwny curves, ns well as to the vertical curves of a 
beam. Confining attention however to this application of it, we 
see that a very considerable reduction of the prev^urc of the 
weight may be effected by curving the ujipcr surface of Uie beam. 
S^ipose, for instance, that tbe time of transit were one second 
(T = JJ, and that it wereju-acticahle to give the rails such a 
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cmivexity thAt the me At the centre wae one foot (x = 1). 
Then, fnim the formulA, it nppeArn that the rentrifu^ral prees^ire 
would be one-fourth the weight, or that only three-fourthe the 
weight prei*i>ed on the Iteam. 

It may be remarked that thi« law haa most important eflTecU on 
such stupendous structures as the tubular bridges for the Chester 
and H<dyhead Railway. The Ctmway-bridge, after it was ron- 
atmeted, sank eight inches at the centre by its own weight ; this 
depression was anticipated and corrected by a previous upward 
rwvexily of the tube. But in this, and all analogous cases, a rise 
or convexity, considerably excertiiug the natural depression, would 
tend greatly to security : because, Iho curve being convex, an in- 
crease of t^e velocity would diminish, instead of increasing, the 
pressure of a given load. It may therefore be safely asserted, 
that U contributes to the eecurilg of 5 ^i>rfcrr to gitr their upper rue- 
face* as great a conrtxUg 04 is triM o/Acr proc/ica/ rf^wire- 

fnents. 

General Conclushus. 

At the close of these investigations, it may be convenient to 
recapitulate the general conclusions derived fn*m them. They 
comprehend the following laws for the nnitinn of very heavy loads 
at practical velocities over horizontal girders. 

1. Ifthegirderbo perfectly elastic, the pressureexceeds the weight 
on the girder by a fraction of the weight, not more than oue- 
fiRh the actual deflection (in parts of a foot), divided by the square 
of the number of seconds in which either end of the load traverses 
the girder. 

3. In compound and imperfectly elastic girders this fraction ii 
increased. 

.3. The influence of the inertia of the beam on its deflection is in- 
considerable. 

■4. In all girders, a convexity of their upper surface, or rise of the 
rails from end to centre, may be made to materially diminiab the 
pressure. 

These conclusions will, it is believed, furnish a tolerably accurate 
idea of the influence of moving loads upon railway girders. The 
only subject on which no definite investigation has been here at- 
tempted, is the defect of elasticity in jointed girders. The modes 
of construction of eumpouiid girders are so numerous that to es- 
tablish any general law respecting them is obviously impossible- 
no accurate knowledge can be derived of the law of elasticity or 
deflection in these cases, but by direct experiment. 

No pains have been spared to render tlie views here expreased, 
correct. They have occupied many months of reflection^ and 
have been subjected to the careful revision of the authors ma- 
thematical friends. As the great object has been to exclude all 
OMrose mathematical investigations, it »'iil be readily understood 
that the subject, by constant corrections and simpltfications, has 
AMumed an entirely different shape to that originally given to it, 



ON MR. CLARKE'S SURVEYING PROBLEM. 

The problem proposed and solved by Mr. Clarke, in last month s 
Jouruaiy p. 230, is by no means so new as he appears to think. 1 be 
form under which the problem is most usually presented, is 

the base and the angles at the base ; tojind the fierj/endicuhirf 
and the segments into trhich it divides the base. 

Mr. Clarke's angles $ and s are tbecumnlementa of the angles at 
the base of the triangle C A D, as is obvious. (A'ee lus figure, p. 
23t).) 

Tne following investigation of the question is taken, almost 
literally, from the 12th edition of “ Hutton’s Course” ; and it will 
be at once perceived to be more brief and simple then Mr. Clarke's. 




c sin A sin B c sin A si n B 

^ cot B + cot A ‘ Sin (A ^ B) sin C 



This value of C D is often required in problems of this dasc. 
giving (in Mr. Clarke’s illustrative example; the Aori.:ofito/Hiitanc« 
of the point of observation from the observed object. It likewise 
as frequently occurs in determining the height of an object, ai a 
bill, u]Mm a horizontal plane. 

From substituting the above value ufCDin the equationa, 
A D :=: C D cot A, and B D = C D cot B, we obtain 



. _ c cos A Bin B , „ _ c SID A cos B 

AD= r— 7, — , andBDrs . . 

am C 



sin G 



1 Itave left these ezpreasions in sines and cosines, instead of 
changing the denominator into the factor cosec C. There is no doubt 
that the better form of working, tchen C does not contain seconds 
(with the ordinary tables 1 mean, for surveyors seldom use tablet 
to seconds), is the form which Mr. Clarke has adopted : but in the 
other cane it is somewhat questionable. 

Aa, however, this is a mere question of experience — perhaps, tcpc, 
of habit — every one should adopt the plan lie can most easily use. 

This mode of treating such problems is, in fact, the same vitb 
finding the co-ordinates of the point of observation, referred totbt 
horizon and the vertical object observed. 1 have often been led to 
think, that if the greater part of the problems (if not all)whichocc<3? 
in surveying were systematically treated, according to the calcoliu 
appropriate to the co-ordinate system, the processes of ctimputs- 
tiou would lie considerably improved. Even were the actual work 
not materially lessened, the sgstenuilishtg of the entire class of pro. 
blems would m id itself a great practical advantage. 

^V’hen, however, we confine ourselves, an .Mr. Clarke has done, 
to findingthe difference of levels, a still shorter method of operatia;: 
may be used, for it requires one refereuce less to the tables. It 
may be thus investigated. 

^t M be the middle of A B ; denote A B by 3 a, and M D by # . 

Then (fig. 2) AD = x — a, and B D = f + a;wheoot 
A D tan A C D = B D tan B, becomes 
(x — o) tan A — (x -1- a) tan B, or 



^sm (A + B) 



a tan B 

x-^a tan A ^ ’ ain(A — B) 

A corresponding form, adapted to the case represented in fig. 1, 
is deducible in the same way ; but further notice of it here is unne- 
cessary. A formula so simple, and so easily derived, can scarcely 
be new. Still, I do not recollect to have noticed it elsewhere. 

Another variation of the same general problem is often useful. 
It is, where the segments of the base A B, and thsangle C, are giotn^ U 
find the perpendicular C D. 




PulDA = fl; D B = 6 ; ACB = 2 >; lotCD bisect BC.\. 
and denote N C D by 6 , and C D by x. Then we have 
BCD = »-|-%andACD= + (fl — 7); 
and a = 4- x ton (0—7) ; 6 es x tan (0 + 7). 
Wherefore, 

o + tan (0 — 7 ) _ ^ Bin( 0 — 7 ) cos (0 + 7 ) _ ^ iin2 0 — sin 8> 

b — tan(0 + 7 ) “ cos (0 + 7 ) sin (0 -^) — aLn 80 + sin2t 



and hence, sin S 0 



a — 6 
~ a + 6 



sin 8 7. 



Whence the angle 0 becomes known, and is very easily co»- 
puted ; and hence the perpendicular C D is obtained from eitb« 
of the preceding equations, 

X = + o cot (0 — 7 ), » — 6 cot ( 0 + 7 ). 

But I need not further dilate on so simple a subject. 

i'siOCL. 



&th August^ 1843. 



Diyiti; :d by G-: -OgIe 
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THEORY OF STEAM-ENGINES. . 

Account of the experiment* to determine the prineipat late* and 
numerieai data lehieh enter into the cakulation of Steam-Engine** 
By M. V. REgNAi:i.T. 

(CmUiMMtdfTom page 2tO.J 

Sicoivo Memoib.— TUB dbtbemlhatio^ or the rktyiity or oases. 

The common method of determining the density of s gss consists 
in weighing » glsM globe of great size : — 

1st. When the globe contains perfectly dry air of a known tem> 
perature, and under a known atmospheric pressure : 

2nd. After haring exhausted it by means of the air-pump, so 
that the inclosed air exerts only a very feeble pressure, which, as 
well as the corresponding temperature, is noted ; 

3rd. After having filled the globe with the gas perfectly purified, 
the atmospheric pressure and temperature being again noted: 
ith. After having again exhausted the globe, noting, as before, 
the pressure and temperature. 

By which four weighings, and their accompanying obsen'ations 
of pressures and temoeraturea, all the data necessary for deter- 
mining the density of tne gas are given. But this method requires 
the exact knowledge of several elements, the determinations of 
which present generally great uncertainty. 

Id the first place, the temperatures which the air and the gas 
resent at the momenta of closing the globe, must be very exactly 
nown ; but the method generally used of having a thermometer 
Uced near the globe is very defective : the temperature indicated 
y the thermometer may be totally different from that of the air 
in which it is bathed, and still more so from that of the gas wliich 
fills the globe. 

.MM. fHimaa and Bouasingault, who have lately {Ann. de Chim. 
et de Phys.y Sd srn>, tome iii., p. 870) very sucresvfiilly endea- 
Toored to determine the densities of certain gases, place the ther- 
mometer intended to indicate the temperatures of tne gas^ in the 
very centre of the globe; and for more security, they cause that 
temperature to be almost constant, by placing the globe in an 
inclosure formed by a large cylindrical vessel of zinc w ith double 
walls. The annular spare left between the walls is filled with 
wster, at a temperature differing but little from that i»f the sur- 
rounding air. With this arrangement, we may admit that the 
temperature of the gas is known with sufficient accuracy. 

But the greatest uncertainties exist in the weighings of the 
globe ; for we must weigh the globe in the air, and, to have its 
true weight, we must add to its apparent weight that of the air 
which it displaces. And, in certain cases, this latter weight is 
greater than that of the gas which fills the globe, so thst it must 
be known with at least equal exactness. M'e are, up to a certain 
point, masters of the gas which we pass into the globe. We may 
prepare it so as to be sure of its punty ; but it is not ao with the 
external atmosphere ; we are obliged to take it as it is. In aclose 
chiffiker the air may change its composition very perceptibly ; its 
temperature, and the quantity of moisture which it contains, very 
incessantly. MM. Dumas and Boussingault thought that they had 
completely avoided the errors arising from this source, by placing 
below their balance a large chest lined with lead, in which the 
globe suspended from one of the scales of the balance floats. A 
very sensitive thermometer is placed in this chest, and gives the 
temperature of the air. This arrangement is certainly far prefer- 
able to allowing the globe to hang freely in the air of the room ; 
the globe suspended in the chest is kept from the currents of air, 
whi^ render the weighing very uncertain, and the temperature 
of the air in which it is placed changes but slowly ; but it does 
not do away with the errors arising from the changes in the com- 
position of the air, and these are by no means n^ligible, especially 
when we are working with very light gases — such, for instance, as 
hydrogen. 

At the same time that MM. Dumsi and Boussingault were 
weighing gaaea, M. Regnault was also engaged in the determination 
of the density of steam under different pressures, and especially 
under very feeble pressures. He was struck with the uncertainties 
which the ordinal methods of weiring gases present, especially 
owing to the alteration of the density of the surrounding air, which 
seems to have attracted but little attention from men of science, 
and he was led to a method which presents a degree of certaiuty 
and precision which those heretofore used do not offer. 

He avoids completely, and by a very simple artifice, the uneer- 
Ulpti ea which arise from the changes in the air in which the globe 



Is weighed. In place of equipoising it by means of weights on the 
opposite scale, he balances it by means of a second liermetically- 
sealed globe of the same kind of glafts, hung from the opposite 
scale. All the variations which take place in the air then affect 
the two globes in tiic same way, whether tliey arise from changes 
of temperature, barometric pressure, or composition of the atmo- 
sphere. It is not, therefore, required at the moment of weighing 
to watch the thermometer, barometer, and hydrometer ; it is suffi- 
cient to wait until the two globes ore in equilibrium of temperature, 
and when this is the case, it continues indefinitely. M'e have, in 
consequence, a very definite character by which to know when to 
read the weighings. This method presents alM> another advantage, 
that is, of avoiding the error arising from the different amount of 
moisture deposited upon the globe during different weighings. As 
the globes are made of the same glass, and equally dried liefore the 
commencement of the er^riments, they may he assumed to con- 
dense the same amount ot moisture when bathed in the same air, 
and consequently will remain in equilibrium. 

The globes had a capacity of about 10 litres (9'9 gallons). The 
l^lobe in which the gas is to be weighed has a stop-cock adjusted to 
it, so that it may be expiMied to the temperature of boiling water 
without leakage. It is weighed when full of water, fir^t in the air, 
and afterwards in water of the same temperature as that w hich it 
contains; thus is obtained the weight of water displaced by the 
globe. 

The balancing globe is so selected that the weight of water dis- 
placed by it is rather less than th.it of the first, even after the 
addition of its metallic mounting by w hich it is hermetically sealed, 
and hung from the opposite balance scale ; there is then added to 
it a glaiM tube of such capucitv as that the weight of water dis- 
placed by it shall Just make up the difference. 

Before closing the second globe, a quantity of mercurv* was intro- 
duced into it so as to render it about 10 grammes (154'3!) grains 
troy) heavier than the other. The two globes thtis adjiwteir were 
submitted to several tests, in order to he sure that they satisfied the 
required conditions; they were left hanging for fifteen days under 
the balance scales, and the equilibrium was rigorously m.'tiiitaiueil 
all this time, although in the interval the temperature of the air 
had changed from 0’ to 17®, (39® to Fahr.,) and the barome- 
tric pressure from 711 to 7H millimetres (29'6 to .3t)'8 inches.) 
The general mode of operating was as follows: — A vacuum as 
complete as p>ossibIe being made in the globe, it is )ilared in com- 
munication with the apparatus fur producing the gas whose den^ty 
is to be determined, and the stop-cock it opened in such a way that 
the gas in the apparatus preserves a slight excess of pressure. 
When the globe is filled with gas, it is again placed in communica- 
tion with tlie air-pump, a verv perfect vacuum made, and it filled 
a second time with the gas. In order to avoid any correction for 
temperature— a correction which would require the knowledge t»f 
the co-efficient of dilatation of the gas, and that of the globe— the 
globe is placed in a zinc cover and completely enveloped in melting 
ice. Before closing the globe, it is placed in direct communication 
with the atmosphere, so that the gas may place itself In equilibrium 
with the exterior pressure. 

The globe taken out of the ice is carefully washed and dried, and 
hung from the scale of the balance. It requires a long time (often 
more than two hours) for the globe to take exactly the temperature 
of the surrounding air, and for its surface to cover itself with its 
normal amount of moisture. The balance used was able to appre- 
ciate with certainty a half milligramme when charged with one 
killogramme upon each scale.* It was placed over a large chest, 
such as used by MM. Dumas and Boussingault. At the end of the 
weighing, the observer did not approach the balance, hut observed 
the oscillations of the index at a distance, with a telescope. 

M. Regnault then notices the electric effects produced by wiping 
the glob^ and the effects upon the weighings ; he avoided it by 
wiping the globes with a miukin dipped in distilled water, and 
testeu them by the gold-leaf electrometer. The pressures were 
measured by an apparatus which he describes under the name of a 
barometric-manometer. It consists of two tubes, one of which is 
an ordinary barometer of 90 millim. (0‘fi in. diameter,) made verv 
carefully ; the other is a glass tube of the same diameter, wbicn 
may, by a lead tube, be connected with the vessel in whicn pres- 
sures less than that of nn atmosphere are to be measured , they 
plunge below into a cistern of mercury having a partition, so thsit 
the two instruments may be separated at pleasure bv drawing off 
the mercury in the cistern of the manometer below the top of the 

* TlialU, ••QsUilrtooMfcHir-a^UkMOiorilM laisUaol. Qiwrr. wtMtbar thU*«n«l- 
biUly w»i dctmnlacd sfWr Um globes bad bMB aMigiss fraqi tSo KalM, awl tbt haJanra 
In acooa lor SltMO days ^ 
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|»Artition ; this is necesMrjr during^ the exhaustion of the glube, 
ami the re-ad ttiiitoiDn of the gaa, fur the«e uperatiuoA produce such 
great oscillations in the barometer as to introduce small quantities 
of air into tho instrument and thus vitiate the vacuum. The ex- 
hausted ^lohe la weighed with the precautiona that have been 
indic-utiHl. If P represent the weight of the gaa when the barome- 
ter stands at H, and p that weight when the elastic force in the 
globe corresponds to a barometric height A, the weight of the gas 

760 

at 0^, and under the normal pressure of 760 mil., is 

To obtain a new weighing of the same gaa, the exhausted globe, 
enveloped in ice, is placed in connection with the apparatus for 
generating the gas, and the series of operations whicn have been 
pointed out, re|K.‘ated. The gnsthua becomes purer at each onera- 
iioii. M. Regnault found that it is only from the fourth nlling 
that the gas presents rigorously the same weight. It is desirable 
to satisfy ones self whether the gas upon which we are operating 
follows the law of Mariotte, at jiresstires below those of the atmo- 
sphere: this verificaliim is absolutely necessary if the density of 
the gas ia to serve for the determination of atomic weights. For 
the law of the volumes of gases, and the simple ratios which exist 
between their densities and atomic weights, exist rigorously only 
at the that is, in a st.*ite of extreme dilatation; we must 

therefore see whether the anomoly in these laws dues not cuiiixueuce 
already near tho atinospheric pressure. 

This is done by measuring tlie weight of the gas, with great carp, 
at different degrees of elastic force, as marked by the compartaou 
uf the manometer and barometer. 

Finally, bv this means wo may determine the weight of the gas 
which fills tlie globe at the temperature of 100^ and under atmo- 
spheric presKure, and thus determine the density of the gas when 
cum|iared with air at 100^. This new density must l»e exactly the 
same as that calculated for 0% in order that it may serve in the 
calculation of the atomic weights ; fur it U necessary f<»r this pur- 
po<»e that the gas should have the same co-efficient of dilatation as 
the atmospheric air ; at all events the weight of the gas which fills 
tJtc vessel at 100’ compared with tlunt which fills it at O’, permits 
ws to calculate the ro-rJ^einnt of thf dilatation of the gat,* 

Again, in order to determine whether the gas follows the law of 
Mariotte, at the temuerature of UK)% we have only to repeat the 
former experiments, filling the globe at this temperature, instead 
of at O’. 

M. KegnauU then recapitulates the advantages of this method, 
which are, — that it gives the density of the gases with more preci- 
aum, and far lei« trouble, than the methods formerly used ; it gives 
these densities at identical temperatures at 0° and 100% that is, at 
the fixed points of tho thermometer, and consequently gives 
immediately the co-elficient of dilatation of the gas; and, finally, 
it ttermits us to determine with great exactnews, whether the gas 
fullrtws the law of Mariotte, at the temperatures of melting ice, 
and boiling water. 

He then proceeds to give the detail of all his experiments, with- 
out a single exception, in order to allow the reader to judge of the 
degree of nreciiiiun obtained by this method. It is not necessary 
that we should give these details — or those of the processes hy 
which M. Regnault purified his gases; they were such as might be 
expected from one so familiar with all the minutiae of physical 
science. 

He first determined by nine experiments the weight of pure 
atmospheric air, freed from carbonic acid and watery vajjour, wliich 
filled nis globe at the temperature of 0*^, and under the barometric 
pressure of 760 millim. (29*9ii inches). The mean of these experi- 
ments was 19*7781 gr. The minimum, 19*77ii. The maximum, 
19*7809. The difference, 0'0063 or WWi '^®*7 nearly 
moan; and ho remarks that it is pmbaMe that a great part of this 
error is due to the variations which occur in the composition of 
the atmofq>here. He regards it as unfortunate that men of science 
aliould hare selected the atmospheric air, whose constitution is 
known to vary, as the standunl of densities for gases, in place of 
some gas which could always be obtained perfectly pure, such for 
instance as oxygen, which would be the more convetiiciii since this 
gas is already chosen as the basis of the tables (adopted by con- 
tinental chemista) of chemical equivalents. 

Founded upon this determination of the weight of a jpren 
volume of air, he proceeds to determine the densities of di^rent 
gases, and his results are as follows 



* Tbla U tb« only direct MClbod wtilcb caa be used for tide deUralaaliM, la fwet 
«a (.U KlUck Bcmry. 
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If we calculate the theoretic density of carbonic acid gaa, ad- 
mitting fur the atomic weight of carbon 75, (oxygen 100, or 6 if 
hydrogen =; 1,) lately found by M. Dumas, we get the number 
l*59(>9t, which approaches the ueiisity found for this gas under the 
pressure of 994*17 millim. (less than nine inches.) 

The den<4lty found at the temperature 0^ and normal atmospheric 
pressure leads to an atomic weight fur carbon 76*6 which ap- 
proaches ver)' nearly the number 76 44 (6*1152, if hydrogen =1) 
which chemists for a long time admitted from tho experiments ot 
M. Beraclius.* 

MV sec, by this example, how much circumspection is necessary 
in deducing the value of the atomic weight of a gas from its 
density. 

Three ex|K*riment8 to determine the co-efficient of dilatation of 
the air between 0’ and 100% gave as the result 0*03663, which 
differs but little from the value obtained in the First Memoir. 

An attemitt to verify the law of Mariotte showed slight differ- 
ences, in which the weights by experiments were alwa)s a little 
lower than those got by calculating the density by means of 
Mariotte's law from the observed elastic force ; but these differences 
were always w ithin the limits of the errors of observation. 

The co-efficient of dilatation of carbonic acid gas between 0^ and 
100° was determined to beO'fKl3719. (In the First Memoir, the 
detemiiiiation by the method V'., in which the gas preserved the 
8ame clastic force at 0° and 100 % as ia the prevent case, wu 
0*0037099.) 

The experiments to determine whether carbonic acid gas obeys 
the law ot Mariotte at pressures less Uian that of the atmosphere, 
gave the following results 

„ „ „ a?4 lJ „ 9>»4i „ oasw „ 

„ tei 01 ° „ SM3» e-sMtf s „ 

so that it appears that carbonic acid gaa deviates notably from the 
law of Mariotte at ordinary temperatures, but conforms to it with 
the limits of experimental errors at 100°. 

TuISD MkMOIR, — nKTEBMISATION OF TIIK WEIGHT OF THE UTBCt 
UF AIR A>n OF THE DENfiirV OF MERCURV. 

In the preceding memoir, the densities of the different gtses 
were determined, referring them to that of air assumed as the unit ; 
but in a great number of circumstances, it U required to know the 
absolute weight of these gases: this is easily obtained when we 
know the absolute weight of air under the normal conditions, that 
is at a temperature of 0% and under r pressure of 760 millimetres 
of mercun’. 

The weight of tho litre of dry air under the normal conditiosi 
was determined by MM. Biot and Arago, with all tho care which 
they could take — they found that at Paris this weight was 1*999541 
gr. (ilfcmoirs of the Acadrmg of Srieneet fur \H0S. Diot Traitt de 
Phiftiquey tom. 1, p. 387.^ This number has been generally adopted. 

But if we reflect upon the imperfections which the theory of 
ases and vapours still presented at that time, and the gretA oum- 
er of uncertain corrections which they were obliged to introdoce 
into their calculations ; and if we note that they operated u|K»n air 
charged with aqueous vapour, for which they endeavoured to alio* 
hv a correction ; and that, in spite of the most minute precautioDs, 
tfiis circumstance must necessarily introduce great disturbance* 
into their experiments, we shall understand how absolutely necea- 
sarv it was to make new determinations of Uits important doctriue. 
which will be frequently used in the following investi^tions.'—V.^ 

In the preceding memoir, the weight of dj^* air wliich filled 
globe at 0% and under a pressure of 760 roil., was determined 
great care ; it will be enough then to find the capacity of Ibis gfil^ 

* BfTivilua hltnaelf aow ackiMwirdfn Oi« error of IiU f'lrarr dn«rmin4llo«, aniWpff 
tbr stomic wcIkIU el carUon at *513 or a 01 (H » I}. orhtch amoanla lo n tditilaa^Kff 
Dooiaa'a druraknaltuit. (Berteliua I'ralU Oa COlailv, SmomU kdltUa VisafOlae^Eiit 
IH44 iMn. I.p. 

' TIis French Uire Is eqsal to 0*33 of lbs Inptrtsi frihin. 
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at 0*, to determine Immediately the wei^rht of the litre of air. 
NoWj according to the principle upon which the French system of 
measures was established, the kilu^tramme is the weight of a litre 
of distilled water, freed from air, at the temperature of its maxi- 
mum den.xilv, which is about 4* (39*2 Fahr.) ; it will suflice then to 
determine tlie weight of water at 4^ which fills the capacity which 
the globe presents at 0°. 

To do this M. Regiieult operated in the following way : — 

The open globe was weighed upon a gwai balance ; its weight 
was found to be gr., the sumoimling teni}>erature being 

♦•2’, and the height of the barometer reduced to 0®, 747*89 mil. 

A fmall quantity of water was introduced into the globe, and 
the globe exJiaust^ by means of the air-pump, and at the same 
time heated. In this way the atmospheric air was completely ex- 
pelled by means of the vapour of water which was constantly 
dsrrluped. The stop-cock of the globe was then clu!<e(l. 

On the other hand, perfectly pure distilled water was boiled in a 
large globe to free it completely from the air which it always holds 
in solution at ordinary temperatures. Upon the tuhulure of the 
first globe was fixed by caoutchouc a glass tube, twice Wnt, one of 
whMe branches descended to the bottom of the ves-<el in which the 
water was kept boiling. On opening the stop-cock of the glol>e, 
the boiling water entered it slowly, without coming in contact with 
air; it was consequently perfectly free from tlial gas. 

The globe being completely filled, the recurved tube was removed, 
and replaced by a tube having a bulb which was kept filled with 
the boiling water, and furnish^ the quantity of water necessary to 
keep the globe filled ns its temperature lowered. 

when the globe, filled with water, bud come down to the sur- 
rounding temperature, it was placed in a zinc vessel, and com- 
pletely surrounded with melting ice, care being taken to pack the 
ice in proportion as it melted, upon the walla of the globe. 

The globe was left in the ice for a time varjing from 6 to 19 
boors; the stop-cock was then closed, the bulbed tube detached, 
4od the tuhulure above the stop-cock carefully wiped. 

The globe was placed in a large vessel filled with water at a 
tciDpcrature a little abtive that of the chamber in which the bjtlance 
«u; it was left for two hours, so that it should take nearly the 
temperature of the chamber. As the water contracts in nniportion 
■s its temperature rises from (P (to 4®), the globe could be kept 
closed without danger of breaking. M'hen the globe had acquired 
the temperature of the chamber, it was weighed, and this weighing 
(the temperature of the room and the height of the barometer 
being noted^ gives the means of calculating the weight of water at 
4®, which fills the capacity which the globe presents nt 0*. 

According to the experiments of M. Pierre (.dnna/rj de CAtmte et 
A Phjftique^ 3d strte, tome xv., p. 348), if tbo density of water at O’ 



be taken as l, at 4® it U 



0-999981 



Whence we can calculate the weight of the water at 4* (ita 
maximum density), which fills the capacity which the globe pre- 
•eots at 0®. Three experimenla give the following results:— 

I. 9H9l*0r>0 grammes. 

II. 9891*113 „ 

HI. 9991-299 „ 

The third weighing gave a number probably a little too high, 
because the globe was intentionally left out a little time in the ice, 
in order to see what influence this circumstance would have upon 
the result. On this account, M. Regnault adopts the mean of the 
former experiments, vi*. : 9881*086. 

Desiring to ascertain whether the correction made to reduce the 
weight of water from 0’ to 4® was sufficiently exact, M. Regnault 
lude two direct axpehmeots, which gave a mean differing only 

0-149 or — from the result of the calculatioiu The capacity 

100,000 * 

of the globe at 0® was therefore 9*881086 lit., and since {see 
Second Memoir) the weight of air which filled it at 0®, under a 
pressure of 760 mlL, wa.s 12*7781 gr. ; the weight of the litre of air, 

19*7781 

uder these normal oireumsUacea is - gr. = 1*393187 gr. 

9*881086 ® ® 

a ralue notably less than that which was heretofore admitted from 
the experimenta of MM. Biot and Arago* (1-999441 ). 



* K. B«fuvU rvfflvks, la a sat*, tkat all tba nuaiertcaJ comet Ions nude by MU 
tttd ArafO, far Um purpose ot rsdairiag Ibe vdf ht erf air to 0^. aaU to absolul* dry 
stai, eeutvlbuiaii to rtnoor tbo aanbtr *bkh Iboy atSaptad too bifb. Anoiber circun. 

nsf bare psoduoad a slcallsr cffirct. *Thcsc ez|Mrisi«al*rs ribaostsd tba ylobs 
wwrsi Uo»H with a very goad alr.paaip. aod ihoy suppoaad tkat ikr aligbt treakMivkkb 
>*aalaad la ibalf globe was produrad by tba vapour o< watar wbick tba walla ot iba 
tkandgoad la aacao, armeb tkay ra.raadaaa^ wkaa tba air aetarad agaJa. It la, la 
yCp robakla ikat tbla waa iba caaa bat H aaaiaa to ba alaa vary probable tbat whaa lha 
iMa wii fliMd wiia air vary luarlf aaluratad with aolatva. It gavt a saw porUaa of 



From this and the numbers obtained in the preceding memoir 
for the denxities of the ganea we deduce, that nt Paris 

The litre of Atmospheric Air weigtis 1*993187 grammes. 

„ „ Nitrogen „ 1*946167 „ 

n .1 Oxyijen „ l-4'^802 „ 

,, ,, Hydrogen „ 0*089478 „ 

„ „ Carbonic Acid ,, P977414 „ 

Strictly considered, these vuluea arc only correct for the locality 
in which the experiments wete made — that is, for a latitude tif 
48® 40' 14% and a height of about 60 metres above the level of 
the sea. 

M. Regnault finds the weight of the litre of uir, under the 
pnrallel of latitude 44% and at the same distance from the centre 
of the earth as that at which his experiments were tried, =: 1*999697. 

And assuming this as the standard number, he deduces fur any 
other latitude, and any other distance from the centre of the earth, 
the formula 

1 

«=s 1*999697 gr. (1*00001884) 1 -f 2A (1 -0*002837, CO* Sl\). 

H 

Or, more simply 1 

w=: 1*299673 gr. 1 q-2A (1 — 0*009837, cos 2x) j in which le i« 

n 

the weight of the litreof air (the litre is 6 1*09908 cubic inches) ; 
R, the mean radius of the earth =6,366,198 metres ; A, the height 
of the place of observation above this mean radius, expressed in 
metres ; and a, tiie latitude of the plat'e. 

Applying this formula to the level of the sea, in the latitude of 
Philadelphia (39® 46' 41*4'^), and assuming the radius of the earth at 
this point 6,367,643 metres : 

The weight of the litre of air will be 1*2914392 grammes. 

And assuming the litre as 61*09908 cubic inches, and the gramme 
as 14*133149 grains troy: 

The weight of a cubic inch of air will be 0*32621 grains troy. 

Or, (assuming Mr. llassler's determinutiun of the weight of a 
cubic inch of water, 242*6934 gr.) water is 774*63 times heavier 
than air. 

DentUp (^Mercury, 

The density of mcreui*)* has been determined Reveral times by 
M. Regnault, and with the greatest care ; us he wished to satisfy 
himnelf whether this liquid, purified by the menus employed ordi- 
narily in the laboratories, presented a constant density. 

A glaai globe, of a capacity of from 940 to .300 cubic centimetres, 
was fuled with mercury. The globe terminated in a capillary tube 
of about 9 mil. diameter, upon which a mark was made, and this 
tuhe was surrounded by a larger one which was used «* a funnel. 
The funnel could be herinetically closed by a gnmnd glass stopper. 
The glol>e being filled with mercury, this liquid was boiled, and 
suffered to cool. 'Fhe globe was t^eo placed in ice for several 
hour*, and the level of the mercury brought exactly to the mark. 
As soon a* it was saiiafactorily ascertained that tne level of the 
mercury did not change, the mercury was suffered to take the tem- 
perature of the air, and its weight determined. The same globe 
was then filled with distilled water, first boiled to deprive it of air. 
It was suffered to cool, the funnel being kept full of boiled water, 
and closed with its stopper. The globe was then surrounded with 
ice, and when the water had taken exactly the temperature 0% the 
water level was brought to the mark, and the sides of the funnej 
wiped with filtering paper. The closed globe was then placed in 
water having nearly tne temperature of the surrounding air, so as 
to bring it more ouickjy to the temperature of the air in which it 
was to be weighed. 

The three determinations of the density of raerenry, which are 
reported, were mgdo at very different times, upon specimens from 
different sources, and in three different globes 

I. The first specimen was mercury designed for the construction 
of a standard barometer for the observatory of Paris. This mercury 
came directly from the mine ; it had b^en twice distilled in an iron 
vessel. It was then suffered to stand fur several days under weak 
nitric acid, to dissolve the oxide of mercury which always forms 
during distiUstion. The metal was then washed with much water, 
and dried in the air-pump. The density of the mercury at 0®, 
compared with that of water at 4®, was 13*49499. 

II. In the second experiment, the mercury employed waa that 
used by M. Regnault, in the construction of his manometer. Thia 
mercury was distilled several years ago, in an iron retort, and haa 

wstev to tko *loso. This uortloa. which wm sol ukes toto occoaot, vm conaldvroS M 
■aklef 0 put U ikc wolfht ot Um sir, snU a tcM ss rt ly qMds UuU vMsht l«e §**•<•> (Um 
B lot’s *• TnltS «k Physique," Iomo 1, p. *67.) 

n* 
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bMn kept in glaet veweli. It waa frequently purified by abakinf: it 
in Aatkit with concentrated aulphurio acid, theuwaahing with much 
water, lu denaity at 0% compared with that of water at 4”, waa 
lS*i9A7fl. 

111. Recently, M. Regnault haa determined the density of mer> 
fury prepared with the greateat care by M. Millon, by the calcina- 
tion of cryatalliaed nitrate of mercuiy in a porcelain retort. The 
metal waa then shaken up with concentrated sulphuric acid, to 
dissolve the oxide. Density of the mercur}-, 13‘5960V. 

Thus we find fur the denaitiea of these three apecimens of mer- 
cury 

I. 13*39399 'I 
II. 1.3-3937B > 13-39393. 

III. 13*39602 J 

These denaitiea may be considered as identical. 

M.VI. Biot and Arago found the density of mercury, 13-399393. 

This densiU differs but little from those which we have found. 
*rhe little difference ought probably to be attributed to the uncer- 
tainty of the corrections which these illustrious physical philoao- 
pbers were obliged to make in their method of operating. 

It is often necessar>*, as in measuring heights by the oarometer, 
to know the ratio of the density of mercury to that of air. 

Now I lit. of air at 0% under a pressure of 760 mil., weighs I *293187 gr. 
„ water at its maximum density weighs 1000*000000 ,, 
„ mercury at 0® „ 13393*93 „ 

7*he ratio of the densities of mercury and air at the temperature 
0*, and under the pressure of 760 mil. observed at Paris, is then 
10313*3. At the level of the sea, and in latitude 43®, it becomes 
10317-3; and at the level of the sea, at Philadelphia, 10327-735. 

f 7b he continue. J 



CONTRIBUTIONS TO RAILWAY STATISTICS, 
In 1846, 1847, AND 1818. — By Htde Claskr, Esq. 
fContimutdyhfm paye 215.^ 

No. III.— COAL TRAFFIC. 



Coal traffic is one of the largest and most important items of 
railway transit ; but here, as elsewhere, the returns published by the 
Railway Department are insufficient to show the whole amount. 
This is the more to be regretted, as the great reduction in the price 
of coal by railways has largely increased the demand for household 
use, as well as fur manufacturing purposes. The monopolies of the 
ransl proprietors, and of the wharfingers connected with them, hare 
been broken up, and each year some new operation throws open a 
fresh district. 

Coal traffic is of three kinds : from the colliery inland ; from the 
colliery to the sea; and from the sea-shore inland. 

The following shows the gross tonnage of coals, coke, and culm 
on the undermentioned lines for the years ending 30tb June, 1846 
and 1847. 



Nm#. 

Arbroath snd Forfar, 

ArdrOMSD, ,, .« 

Ballochney, .. •. 

Bodmin and Wadebridfe, 

CsIrdonisD (GIsigow snd Garakirk) 
Dunftrmline and Charlestown, 
Doodee snd Arbroath, .. 

Dandee and Newtjfle, «. 

Durham and SDod»laad. 

Bastcro Coaoiics : Cambridge, 
n Cotcbesler, 

„ Ipswich and Bury, 

„ Suterw Union, 

„ Norfolk, 

Bdiabargh sad Dalkeith, 

Bast LsncMbire, • • 

Forncit, •• 

Glasgow and Greenock, .. 

Glsagow snd Ajr. •« 

Orest North of England, , « 
Hartlepool. 

Hall and Selby. 

Kandsl and Windermere, 

Lancaster sad Carlisle, 

Laaeastsr and Preston, 



1846. 

Too*. 
12,012 
66,782 
139,206 
5.123 
227.183 
28,654 
19.000 
10 , 000 * 
394,974 
1 5,000* 
26,976 



6,000 

95,571 



28,429 

180.130 

251,484 

893.701 

40,000* 



10.000* 



1647. 

Tons. 

14,025 

70,000t 

185,969 

5,129 

335,319 

27,626 

500t 

10,000 

15,000* 

20 , 000 * 

15,749t 

18,744t 

15,000* 

l.lSlf 

2,748 

30,387 

242,443 

7S9.G73 

lOOf 

6,886 



Laneashire tad Torksbire 


59,919 


66.175 


„ Preston snd Wyre, 


29.390 


33.978 


„ hlanchcster and Bolton, 


, 49.25f 


27.4C9t 


Llanelly and Llsndiio, 


97,017 


84,150 


London sod North Western (Rirmlegb.) 37.889 


440,000* 


(Orsod Janciion) 


323.905 




„ (Manchester snd Bira.) 119,774 




London and Brighton : Brighton, 


30,000* 


40.000* 


M ** Croydon. 


9,118 




London snd South Western, .. 


18.830 


31,659 


klsnchetter and Bolton, «. 


172.230 


. ■ 


hlsnchester snd Sheffield, 


30,569 


82.008 


Msryport sad Carlisle, «. 


135,106 


179 748 


UidUnd, .. .. 


805,904 


370.787 


H (Biistol and Birmingham) 


80,421 


110,557 


hliddletborougb and Redcsr, ». 


— - 


4.894 


klonklsiid and Kirkintilloch 


400.000* 


400,000* 


Ncwctitle and Carlisle, .. 


190.068 


236,649 


Newcastle snd I)4rliiigton, 


689.692 


. 


Newcastle and Berwick (North Shields) 


29.345 


33,866 


North UniuB, 


395,021 


233.137 


North British, •• .. 




15,756 


Preston snd Longridge, .. 


. 


246f 


Pontop and South Shields, 


59C;i69 


- 


SlamsnntQ •. 


1 


78.886 


South Eastern, •• 


45,350 


71,723 


Scottish Midlsnd, .. .. 




5.124 


Stockton snd Darlington, .. 


904,338 


911.645 


Stockton and Hartlepool. *. 


24,408 


7,165 


M »» (Clarence} 


497.100 


537,333 


Shrewshnry and Chester, .. 




1,115 


St. Helen's, .. 


245,573 


247,734 


TsirVale, 


284,066 


314.621 


Ulster, .. 


3,379 


2,716 


West Cornwall, (Hsyle) .. 


24,942 


28,416 


Wishsw and CoUnesi, 


434,365 


678,239 


Wiliontown, .. .. 


500 


4,244 


Whitebaveo, .. .. 


514 


7,000t 


York and North Midlind, .. 


159,608 


185.982 


York and Newcastle, . . 


— 


1,620,163 


* SupiMwed ati»o«at. f loiperftvt return. 



The quantity enumerated amounts to about 8,900,000, or nearly 
9,000,000; the number enumerated in 1843 being 7,000,000 tons. 

The amounts received for the carriage of coals in the years and- 
ing June 30, 1846 and 1847, were as follows:— 



Nuie. 


1846. 


1647. 


Arbroath and Forfar, . « 


1,749 


2,012 


Ardrosian, •• 


2,339 


3,200t 


Ballochney, .. .* 


3.765 


7,001 


Bodmin and Wadebridge, 


616 


628 


Caledonian (Glasgow and Qarnkiek) 


5,123 


17,535 


Cheater and Birkenhead, .« 


■ » ■ 


120f 


Cockermouth and Workington, 


• — 


105f 


Dunfermline end Charlestown, 


3.078 


2,910 

28t 


Dandee and Arbroath, 


4,000 


Durham and Sunderland, 


29.604 


1. 


Sutern Counties t Cambridge, 


22,796 


5.158 


„ Colchester, 


7,274 


■ 


M Beslem Union, 


— 


200t 


„ Ipswich and Bury, 


— 


1,264 


„ Norfolk, 


700 


2,000* 


Bast Lancashire, • . 


■ - 


51t 


Edinburgh and Dalkeitb, 


4,160 


— 


Glasgow and Greenock, 


2,917 


3,323 


Great North of England, 


20,970 


— — 


Hartlepool, 


35,958 


31,477 


Lancaster and Carlisle, 


' ■ I - 


929f 


Laneuhire and Yorkshire, 


2.257 


4340 


„ Preston and Wyre, 


3.172 


2,891 


„ Manchefter and Bolton, 


3,043 


1,142 


Llanelly and Uandilo, .• 


6,579 


5,284 


London and North Weatem (Birmhighaaij 4,633 


38,657 


„ (Grand Junction) 


17.807 




„ (Manchester and Birm.) 


5,470 




London and Brighton (Brighton) 


2,000* 


■ ' ■ 


.. (Croydon) 


683 


■ 


Manchester end Sheflkld, .. 


1,933 


5.564 


Maryport and (^lisle, *, 


10,513 


13,962 


Midland, .. .• 


63,183 


563M 


„ Bristol and Birminghain, 


8,668 


7,660 


Mlddleaborough and Redcar, 


II - . 1 


325 


Newcastle and Carlisle, .. 


18,259 


23,944 


Newcastle and Berwick (North Shields) 


1.314 « 


1.474 


Newcastle and Darlingttm, *« 


31,679 


— 
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North Uninn, 




20,000* 


20,000* 


North British, 

Preston snd Lonprid^e, 




■ 


1,571 




— 


1<» 


Pontop asd South Shields, 




46,283 


— . _ 


Stockton and UarIin|toB. 




65,736 


71.842 


Stockton and Hartlepool. 




782 


247 


„ (Clarence) 


30,261 


33,472 


Slamanuan, 







2,325 


South Esslem, 




— — 


9.554 


Scottish Midland, 






349 


ShrewsHory and Chester, 
St. 1 Idea’s, 




— 


86 




10.671 


10,469 


TaffVale, 




24.447 


28.620 


Ulster. 




406 


376 


West Comwsll (llayU) 




3,220 


3,667 


Wishaw and CoUoess, 




13,623 


19,184 


Whitehsven, 




14 


350t 


Wilsootown, 




so 


233t 


York and Newcastle, 




— 


111.384 


York and North Midland, 




16,179 


19,637 


* CatiiBsUd snouQt. 




t rttnm. 





This eonstituteB a total of naarljr jC350,000, so that the gjou 
total U most probably nearly .Etoo/km), beintr the sum received by 
raUiraya on account of the conveyance of coal. Among the lines 
omittM are the fulloiring 

Great Weatera, 

Edinburgh and Glaigow, 

Glasgow and kyr, 

London and South Weatem. 

Eaateru Counties : Colchester, 

Mookland and Kirkintilloch. 

The rates of charge vary much on the several linee^ dc]|>ending 
on many circumstances, so that it is impossible to institute an 
accurate comparison. In some cases, the coal-ownera aupplv their 
own loeomotivea and wagons, and are charged with toll only. In 
others, they supply wagons only. In others, they are charged with 
an additional rent for wagons. In many cases the company hauls 
and supplies wagons. 

Rate per ton per mile for toll only, and for total charges— > 



West Cornwall, . « 


ToU. 

d. 


ToUl charge*. 

d. 

5-82 


Dunfermliae and Charieitowu, 





4-29 


Dodoln and Wadehridge. 


— 


4' 


Newcastle and Berwick (North Shields) — 


3-50 


Arbroath and Forfar, ,, 


2 


330 


Coekenuouth, ,, 


— 


3-11 


Scotch Midlaod, .. 




3 07 


Kendal and Windermere, 





3- 


Bellochney, .. 


— 


3- 


Preston end Lougridge, 


— 


2*66 


FamcM, 




2-50 


Maryport end Carlisle, 


1 SO 


2-47 


Londonderry end Eouiskiltea, 




2 10 


W’ishaw and Coltncss, 


1-60 


203 


Brighaon, .. 


0-25 


2-00 


Slamannan, 




1-88 


East I>encashire, 




1-85 


London and South Western, 




1 77 


Lancaster sod Carlisle, 




1-75 


Whitehaven, .. 





1-60 


Ediuburgh sod Glasgow, .« 


— 


1-50 


Caledonian, .» 




1 43 


St. Helen's, .. 


070 


1-40 


Llanelly, 


— 


1-35 


Ipswich and Dory, 


— 


1-34 


Shrtwabory and Chetter, 


— - 


1-33 


Bristol and Dinalngham, 




1-32 


Eaatern Union, 


— 


1-26 


York and Newcastle, .. 




1-25 


Newcastle and Carlisle, .• 





1-25 


GUS(tow and Greenock, .. 


0 81 


1 25 


Hartlepool, •• 


0 75 


1-35 


TaffVale, 


666 


1-16 


Stockton sad Hartlepool, 





1-06 


Lancashire snd Yorkshire, 


— 


1 01 


North British, . • 


_ 


1- 


Preston and Wyre, . . 





1* 


Eastern Coualios (Cambridge) 


— 


!• 


Clarenoc, • . 




089 


York and North Midland, 


— 


076 



On the whole, the rates for the carriage of coal are lower than 
tlier were In 1845 ; only a small quantity of coal is carried oo the 
bigner priced lines. 



The following shows the quantity of coal carried in the year 
ending June 30, 1847, at each rate of charge 



id. and upwards, 
7d. and upwards, 
Id. and upwards, 
Under Id. 



S02.126tons. 
108.252 „ 
3,930.795 
629.416 „ 



Of the 3,930,795 tons carried at prices between Id. and Sd., 
3,812,795 tons were carried at rates less than l^d. per ton per mile. 
It will be seen that nearly all the coal carried by railway is carried 
for len than l^d. per ton per mile. 

The maximum charge for carrring coal is now 5*82d. per ton per 
mile, being on the West Cornwall or Hayle railway. In 1845 the 
maximum charge was 6d. per ton per mile, being on the Canter- 
bury and tVliitstable railway. 

Many of the companies make no return of their charges for 
carr)'ing coal, which is the more to be regretted, as the amalgama- 
tions have caused great alteratioiia in the carrying rates. 

The chief coal lines are the following;— 



York aud Newcastle, 


1844-5. 

Tcmm. 

1,616.555 


1845.6. 

Tons. 

1,962,334 


1846-7. 

Toai. 

1,654.029 


Storiiton and Darlingtoo, 


900.000 


904,358 


911,645 


Htrtlepool, .. 


7U6.4S6 


693,701 


789,673 


Stockton and Hartlepool, 


300,000 


521,508 


544.498 


MidUnd, 

Lrndon and North Western, 


492,420 


395,325 


481.344 




481.56S 


440.000 


Caledonian, 


— 


227.183 


335,319 


TaffVale, 


125.066 


284.066 


314,621 


St. Helen’s, .. 


229.775 


245,573 


247.734 


Glasgow and Ayr, «. 


120.000 


180,130 


242.443 


Newcastle and Carlisle, 


205,500 


190 068 


236,649 


North Union, .. 


321,923 


395,021 


<33,137 


Tha Bellochney, Monkland, 


and other 


railways 


in the neigh* 



bourhood, have a vast coal traffic; but from the state of the return*, 
DO calculations can be made as to its extent. 

The following shows the lines on which the largest receipts for 
eoal have been obtained in each of the years ending June 30, 184.^. 
1846, and 1847 





1845. 


1846, 


1847. 




£. 


£. 


£. 


York and Newcastle, 


115.000* 


123.050 


112.856 


Stockton and Darliagtoa, 


80,000* 


65,736 


71,842 


Midlaod, 


45,0U0* 


71,851 


64,250 


London and North W'esUri, 




25,910 


36,657 


Stockton and iUrllepooi, 


— 


31.043 


33,558 


Hartlepool, 


32.027 


35.958 


31.477 


TaffVale, 

Newcastle and Carlisle, 


19,939 


24.447 


28.620 


19.476 


18,2.59 


23.944 


North Union, 


_ ■_ 


20.000 


20.000 


Caledonian, 


7.600 


2,917 


17,535 



* RiUmtUd tauwal. 



It cannot be said that the coal traffic greatly advanced in the 
year ending Juno SO, 1847. Though a great advance was made in 
the previous year, there seem to bs in 1847 inrmptoms of the effects 
of the commercial crisis. A decline took place in the receipts of 
the York and Newcastle, and Midland, thungh an increase took 
place on the Stockton and Darlington, and Newcastle and Carlisle. 

The coals conveyed by railway from the several fields are as 
follows 





1845. 


1946. 


1S47. 




Totia. 


T«rs. 


Tea*. 


Northumherlaod and Durham, 3 


,850.000 


4.500,000 


4,250.000 


CuDibcrland, .. 


200,000 


195,000 


190.000 


Leicester, Nottingham A Derby, 


300.000 


300.000 


370.000 


Lancashire, .. 


900,000 


1,270.000 


1,000.000 


Yorkshire, 




240,000 


190.000 


Bristol, 


50.000 


90.000 


100.000 


South Wales, 


220.000 


380,000 


400,000 


Sootland, .. 


760,000 


1,650.000 


2,100,000 



It is impossihle to separate the returns accurately, but it may 
be aasum^ that the quantity of coal carried by railway ha.« in- 
creased in the Scotch and Cumberland fields. The produce of the 
Staffordshire fields cannot be separated. 

The following shows the quantity of coals carried inland from 
the sea in each year 





1845. 


1846. 


1847. 




Tbiw. 


1'oas. 




Eastera Couaties : Cambridge, 


15,000 


15,000 


ft 


Colchester, 20,000 


26,970 


20,000 




Eastern Union — ~ 




16,000 


n 


Jpsnicb and Bury, — 


— 


19.000 


M 


Norfolk, 1 ■ 


6,000 


15,000 
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LSepTCKBBa, 



Tb0 rat«f chBfgod for the eonreyenee of ironstOBe aod iroo-or* 
are as fullowg 



Sooth Eastern, , . 


35,519 


45.350 


71.723 


Brighton, 


36.000 


40,000 


40.000 


South Weitern, .. 


4.000 


18.830 


31.659 


I.oDdun and North Wtitern, 


10,000 


10.000 


10.000 


Corawsll, 


28.000 


30,065 


33.545 


The quantity of coal carried 
Increased. 


inland 


by means of railways 



The RRvin/f in coal mipplied to the city of York, in consequence 
of Mr. Hudson's rAilway measures, is not less thun £30,000 yearly. 

In the southeast of England, which is supplied mostly from the 
Northumberland and Durham coal-fields, the quantity carried up- 
land by railway may be reckouedas follows; — 

130.000 toos. 

1R46. 1^2,000 „ 

1847, 240.000 „ 

How trivial this is, may be seen from the quantity of coals im- 
ported into London, whicn is thus shown. 

1825. 1.921.001 toos. 

19.U. 2.299,816 „ 

1845. 5,461,199 „ 

It will be seen that in the supply of the inland districts the rail- 
ways have proved very effective; but they have as yet done very 
little for thiKe districts which are supplied from the sea. This 
must be attributed to the inability or the railway companies to 
give their attention at present to this branch of traffic ; out when 
Ihev do, a comoleto revolution must be effected in the supply of 
coala. The only lines from which we have detailed returns are the 
.South Eiistcrn and S<iuth Western, which show a great increase in 
the qiiantitv of ctwil carried. There is every reason to believe that 
a great traffic is growing up in the Eastern Counties district — not 
less thau 85, (KK) tons: but the returns do not show this fully. 

No. IV.— COKE traffic. 

The traffic in coke must bo considerable in some districts, but 
there is a want of detailed returns. It is a lucrative branch of 
revenue to the Midland Railway Company. 

The following shows the traffic in coke in each year on the 
ander-mentioned liues:— • 



1844. 


1845. 


1846. 


1847. 


Ton*. 


Toaa. 


Teaa. 


Too*. 


Midlsad, .. 26,626 


29.767 


57,015 


78.246 


Manchester and Dolton, — 




2.2U0 




Keweutle and CsrKsie, 3,504 


8.333 


3.312 


8.221 


York and North Midland, ' 


16,013 


50,785 


93,899 


The following ahows the receipts for coke ; 

1846. 


1847. 




Midland, .. 


£20,210 


£24,198 




bfanebester and Bolton, 


16 







Newcaitle and Carliile, 


391 


467 




York aod North Midland, 


4,772 


7,792 





No. V.— IRONSTONE AND IRON TRAFFIC, 
rhese form great branches of mineral traffic, but the extent of 
them is very imperfectly expreased in the returns. 

The traffic in ironstone on the following railways in the years 
ending June 30, I8i5, 18t6, and 1847, is shown below in tons. 



Ballochney, •• 


1845. 

Tom. 

239,010 


1846. 

Tom. 

190,352 


1847. 

Tons. 

229463 


Menkland, .. 


— — 


200,000* 


200,000* 


Newcaitle sod Carlisle, 




7,000f 


7,000* 


TsffVsle, 


58,850 


49,231 


54,614 


Ditto, Aberdare, 


— ■ 




4,546 


yoroesj, .• 







106,301 


Whitehaven, .. 


-- 


406 


140t 


Wishaw and CoUoesa, 


32,240 


42,231 


27,0001 



* Ktttafttad UMSBi. t Bair.rMr, S.S61 tost, t Bair*rev. 73. | Rklf.ywr. 

The returns for the Ballochney railway include iron likewise. 
The amount received in each of those years was as follows 



Ballochney, • . 


1845. 


1846. 


1847. 


£6.931 


£54^3 


£8,901 


fumesa, 

Newcastle and Carlisle, 


- 




7,221 


- 


2,700* 




TsffVale, 


e,780 


5,907 


6,457 


Ditto. Aberdsre, 


— 


— 


170 


Whitehaven, •• 


— ■ 


11 




Wishaw and Collaess, 191 

* lellaated saoaat 


536 


500* 



Per toa per mile. 



Ballochney, 




225£ 




Newcastle aod Carlisle, 


1*37 




T»ff Vale, 


,, 


1-16 




WbitebarcD, 


,, 


1-25 




Wishaw and Coltness, 


2*23 




The traffic in iron for the three years is as follows 






1645. 


1846 


1047. 




Tons. 


Tms. 


Tvm. 


ArdrosssD, 


7.881 


14.065 


40,000t 


Glasgow aod Ayr, 


25,000 


39.679 


56.825 


Ltneashire and Yorkshire, 





9,000* 


15,001 


Miryport and Carlisle, 


— 


2,937 


1,652 


Shrewsbury and Chester, 


■- 


1 


9,4S8 


Stsenannau .. 


■ 1- 





881 


TsffVale, 


88,493 


61.996 


67.039 


Whitebaveo, 


■ . .. 


1.233 


1.200J 


Wishaw and Coltocst, 


73,429 


77.826 


80,0001 


» Hdf jrear, 4,-CO. t Hsir.ytar, 19,738. t UtlCysAr, AM. } fltir ymr, 44.<tSS. 


The amounts received are at 


1 follows : 








1843. 


1846. 


1847. 


Ardrossao, «. 


£ 305 


t 556 


£ 781 • 


(aUsgow and Ayr, 


2,400 





--- ■ 


Lancashire and Yorkshire, 





1,011* 


S.703 


Maryport and Carlisle, 


— 


557 


297 


Shrewsbury and Cbester, 


— 


_ 


851* 


Slamaauao, .. 


• 


— 


78 


TairVale, 


4,901 


0 974 


7,770 


Wliilehavro, .. 


— 


52 


37* 


Wishaw aud Colloess, 


8,000 


8,S7t 


1,441* 



* Imperfect rctarat. 



I The iron carried is mostly pig-iron. 

The rates for the carriage of iron are as follows:— 

i BBr.Jron, Ftf.froo, 

Per aitir per too. Per roll* pet toa. 

Ballochoey, •• Sd. I'OOd. 



Lancashire and Yorkshire, 


8 23 





Maryport aod Carlisle, 


■ ■ - 


180 


TalTVale, 




1-00 


Wishaw and Coltoeaa, 




1-81 


M'bilebaTco, .. 


_ 


1*89 


i considerable quantity of dross and slag are carried, but there 


only returns on the Wishaw and ColtneiM railway 


Dcms. 






1840. 


1847. 


1816. 1047. 


Tons. 


Taos. 


£ £ 


Wishaw aod Coltoess, 110,084 


90,000* 


1,068 8.000 


Slag and Char, 




Wishaw and Coltness, 888 


i,ooor 


0 80 


• Hnlf.ftu, 4S.M1 tons. 1.003/. 


t Hslf-resr, 344 (SM. 177. 



The rates for carrying dross are 1*13J. per mile per ton, and for 
carrving slag l*35d. per mile per ton. 

Tne traffic of the Glasgow iron district in coals, limestone, iroo- 
stone. iron dross, and slag carried by railway was in 1846 and 1847 
as follows 

1846. 1817. 

Tods, 8,500,000 8,00u,000 

The traffie of the Welsh iron district in coals, limestone, ires- 
stone, and iron, stands as follows : — 

1H44. 1845. 1810. 1047. 

Tons, 848,000 823.000 390,000 441,000 

The traffic of the Furness iron district consists solely in the 
shipment of Ironstone to South Wales, to the extent of 100,301 
tons in 1847. 

No. VI.— COPPER AND TIN TRAFFIC. 

The traffic In copper and tin ores is confined to the Cornish lines. 
There are no data now to show this. In 1845 I estimated it 
follows 

Toos. £ Rats. 

Bodnia aod Wadebridge, 3,000 800 l eOd. 

Hsyls, 80,000 4,000 4*80 

No. VII.— LIMESTONE AND LIMB. 

The following shows the quantity of lime caixied in the yean 
ending June 30, 1840 and 1847 
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Arbroath and Forfar, 


1846. 

Teas. 

1,000 


1M7. 

Tens. 


kliddlrsborougb and Redcar, 





808 


Maryport and Carlisle, 


8,549 


2.844 


Leicester and Swanniiigton, 


2.T2T 


— - 


Newcastle and Carlisle, 


2.632* 





Slamannao, .. 


4,000 


■■ 


York and North Midluod, 




4.060 


* Imperfect rttnm. 


The following shows the amounts received for the ca 


lime 

Leicester and Swaoniogloo, 


1846. 
£ 199 


1847. 
£ 


Maryport ainl Carlisle, 


108 


122 


Middlesborougb and Redcar, 


- 


25 


Newcastle and Carlisle, 


89 


___ 


York and North Midland, 


• 


830 



The followinjr shows the quenlity of limestone and lime carried 
in the yeare ending June SO, 1844, 184.5, 1846. and 1847 



Arbroath and Forfar, 


ill 


1845. 

Tons. 


1840. 

Ten*. 

1,090 


Rallocboej, 









Fdrness, .. 







— 


Great North of England, 


3.500* 


■ 


- 


Llanelly and Llandilo, 


338 


291 


- 


Maryport and Carlisle, 


H21 


2,261 


2.549 


Midland. 


35.575* 


56 290 


73,770 



Ditto (Leicritar and Swiooiogtoo) S,8IB* 4,&00 2 7^ — , 

Middlesborou|(h acid*Rcdcar, - ^1^ 

N«wca$l>« mod Carlisle, 10,072* 40,260 — _ 

SUmanuao, 0,*9l 7.20J 

U isbarr aod Colloets, lO.COI 11.482 18,618 13,0007 

York and North Midland, 8,564 8,008 14,124 

Ditto (Whiiby and Pickering) 1,362 1,659 -* — 

• Umc<ml 7 . t Half ;mM, 357 tons. : H4lf-y»«x,6J73i«». 

The traffic in limestone and lime in 1847, so far as detaila exist 
may be calculated as follows: — * 

Arbroath and Forfar, 1,000 Coos. 

Ballockney, .. 5,Oi)0 „ * 

Fumrss, .. 479 

LUoolljf and Llaodilo, 2,500 „ 

Mar) port sod Carlisle, 2,841 ^ 

Midlaod. .. 56,077 „ 

MiddlevborouKh and Redesr, 808 „ 

Newcastle aud Carlisle, 40 OOO „ 

Slamannao, .. 7,S92 

,, Wtsliaw and Collneis. 18.000 J! 

York and North Midluod, 14,000 „ 

York and Newcastle, 2,500 „ 

Total enomerated, 146,000 tons. 

The total enumerated in 1845 was 139,544 tons. 

Much of this is used for agricultural purposes; some for building- 
and some in the iron-workK. The quantity carried fur agricuJturai 
purposes may be reckoned thus 



IXstrtct. 


Tons. 


Rcotlaotl, 


40,000 


Nortbem, 

Vofksliire, 


60 000 


25 000 


Lancashire, 


25,000 


Midlanrl, 


60,000 


Southern, 


20,000 


Total, 


210.000 



The amounts receded for the carriage of limestone and lime in 
1845, 1846, and 1847, were as follows;-^ 

IMS. 1840. 1847. 

Arbroath and Forfar, £ 300 £ £ — 

BallocJiney, 90# 

Furness, ■ -- - ^ 

LlaneJlji and EJandilo, 12 — ~ 

Marypnrt and Carlisle, 83 108 122 

Midland, .. 6,020 0,6J2 5,369 

Middli sboroofh and Reilcar, 34 

Newcaalle and Carlisle, 2,774 

Slamannao, 270 380 

Wisbaw and CultMss, 134 323 

York and North Midland, 929 1,175 eSO* 

* Um* aalr. I 

The total receipts for the carriage of limestone and lime in 1S47 I 



were not leaa than £ 11,000, but there has been a faUing>o6f in the 
Midland traffic. 

The rates fur the carriage of a ton of limestone and lime per mile 
are as follows 



Arbroath and Forfar, 


Lime. 
2 54. 


Limestont 

d. 


Llanelly and Llandilo, 




100 


Maryport and Carlisle, 


1 50 


1 30 


Lancashire and Yorkshire, 


1-33 





Newcastle and Carlisle, 


1-25 


1-25 


Slamanuao, .. 


19 




Wishaw and Coltness, 


— — 


1-35 


York and North Midland, 


1 50 


1 60 



The greatest traffic in limestone and lime is carried on by the 
following companies 





Tons. 


£ 


Midland, .. 


56,677 


5,860 


Newcastle and Carlisle, 


40,260 


3.774 


York and North Midlaud, 


14,000 


830 


W ishaw and Cultness, 


13.000 


123 



1845. 


1816. 


1847. 


Teas. 


Tons. 


To«t. 


20,0tM) 


14,239 


11,711 


- 




478 


2,381 


1,975 


3,637 


10,412 


8,203 





852 


- 


■ ■ 


1 


II 


37,OOOt 


17,169 




1 


20.930 


55,907 


89.540 


— - 


18.219 


7,38K 




28.977 


13,857 


6,492 


4.466 


n.ooo: 





100,000* 


91,349 


30,405 


■ 





) 4.000 


— 


■ . 


— 


0,484 


7,00tH 


12,000 


266,000 


4O4,0i-» 



The limestone traffic on the Midland la on the old North Mid- 
land line. 

No. VIII.— STONE TRAFFIC. 

7*he number of tons of building and paving stone carried in the 
years ending June SO, 1845, 1846, aud 1847, distlnguiiibed in the 
returns, is as follows 



Arbroath aed Forfar, •• 

Chester aoii Uirkenhead, • . 

Maryport aad Carlisle, .. 

Midland (Leicester and Swanoiogloii) 
Lancashire and Vorksbire (Prestuo aud Wyre) 
Preston and Longridge, .. 

St. Helen’s and Kuncom, 

Stockton and Darlington, 

Stockton and Hartlepool, 

ft „ (Clarence) 

Wishaw and Colioeu. .. 

York and North Midland, 

Ditto (Whitby and Pukeriog) 



Total enumerated, 112,000 266,000 4O4,0i'J 
* Hslf-rear.Al.OSO loos. S Half.jresr, S,21>l toos. 

t nair-T«»r. IS.071 tons. t Rsir>r«sr, 3,445 tons. 

The figures above given by no means represent the gross traffic 
in building and jiavlng stone.s for each year. From an examination 
of the detailed hgures, there seems to have been a fuUing-off in the 
the use of building and limestones in 1847, although the gross 
quantity carried on railwava increased. 

The total quantity of \)uilding and paving stones, limestones, 
and lime carried on railways in 1847 was as follows, according to 
the enumerated returns : — 

Buildiog stones, 404.000 tons. 

JUimestooes aad Jiae, 146,000 „ 

550,000 Ions. 

The enumerated traffic gives the enormous quantity of 550,000 
tons of stones carried, but the whole quantity carried must be 
nearer 1,000,000 tons. 

The amounts received for the carriage of building and pavirg 
stones stand thus 



Arbroath and Forfar, •. 1,100 945 

Chester and Birkeoticsd, .. . 

Maryport and Carlisle, .. - 185 

Midland (Leicester and Swaaoioicion) 269 211 

Lincasliirr and Yorkshire (Prestm and W’yre) 91 ■' 

Presioo and Longridge, .. — . .. - .. 

St. Helea’s and UuDcoro, «. 674 — -■ 

StockloQ and Darlingtoo, .. - ■■■ 2,023 

Stockloo and Hartlepool, .. 304 

„ H (Clarence) * — 780 

W’iabaw and Colineae .. 151 88 

York and North Midlaod, .. 7,000* 

Ditto (Whitby and Pickering) 1,110 . 

York sod Newcastle (Great North of Cngtand) 800 — 

„ (North Shielda ISrsucb) 473 

• naif- year. S.«7 SI. t Bsir-ym. 3dl. t Hsir.ycv, 

I UsU-yev, esi. 1 Hitr yw,»r2l. 



7,000* 9,453 
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The toU] receipts enumerated in 1947 were about £l8,ooo, and 
those for limestone and lime i^ll,000; making about A!30,0(X) 
enumerated. 

The rates for the conveyance of building and paving stones are 
as follows 

P«r aUt per too. 



Arbroaih aod Forfar, S 40d. 

Maryport out! Corli»le, 3 04 

Laocsshire and York'hirt. 1*33 

Lioodoo aod Sootli UVsterO) 3 40 

PrrrtoQ and Loti|crid|{e, 3 00 

St. Hvlro'i aud HuDcom, 1*13 

M'iabaw aod ColitMiSS, 3'50 

York and North Midland, 100 

The greatest traffic in building, paving, and limcatonea, and In 
ne, is carried on by the following coropaniea:'— 

Tool. £ 

York aod North Midland, lOt.O'iO 10,300 

Midlaod .. 60.000 6,360 

Newcastle sod C'arlble, 40.000 S HOO 

Stocktoa aod Darlingtoo, hO.610 S.030 

l*r«sloa aod LuoKriilge, 37,000 3,4oo 

Stockton sud HaritepiMb 31.316 660 

Wtsoaw and CoilueM, 31,000 600 



PLAN-PRICKING INSTRUMENT. 

Sia— Amongst other duties, 1 am engaged in making a most 
extensive and minute survey of a large city, showing every house 
and all the drainage throughout, the scale being very large— 
1 inch to 100 feet ; and I am preparing duplicate fair copies of 
each sheet, which ia being done by pricking through all the sheets 
at once, the original working drawing being placed uppermost. 
In doing this with the common prirkei, I found that the draughts- 
man did not hold the pricked per]>endicuJar; consequently, the 
lower sheets could not be accurate copies of the original. To 
obviate this, 1 have contrived an instrument, by which any atten- 
tion on the part of the draughtsman in keeping it perpendicular 
is not required; all he has to do is to be carehil that he pricks 
through the proper points of the plan correctly ; the holes are 
then sure to oe vertically under one another, let the sheets of 
paper be ever so numerous. 

Ekmloa. 



d 




Plas. 

The engraving is ■ plan and elevation of the instrument, the full 
site. The arch o, is of brass, with a cylindrical crown 6, in which 
a piston e, works. At the lower end of the piston the needle- 
point is fixed ; the arch is moved over the paper until the needle- 
point is precisely over the spot to he pricked through ; the finger 
then preeses on a, the top of the piston, which effects the punc- 



ture; and upon relieving it of the pressure, the spiral spring 
wound round the piaton immediately raises it, and withdraws the 
needle-point from the paper;— in this way the work is done both 
correctly and rapidly. 

To prevent the needle passing far through the paper and making 
a large hole, or sticking into the drawing-tMisrd, 1 have had a sheet 
of zinc to cover the board, and fastened down to it. This zinc 
sheet being a little less in size than the drawing-paper, admits of 
the latter being all (one upon the other) pinned down to the board 
round their edges, which overlap the edges uf the xinr. I find the 
zinc to he very advantageous in use, as it causes the needle to 
make no other than extremely fine holei. 



STREET PAVING. 

Sia — It is not necesaary at this time to revive the controvemy 
formerly raised l»etweeu the res}»ective advocates of wood and atone 
paving; experience or experiment — that great test of truth — will, 
ere this, have determined the opinions of nu^t persons, as to ths 
relative value or conditions of applicability of the two systema 
It may not, however, have been considered how far combinations 
of the two might be made with advantage — adapted especially to 
certain caMht. 

The repairing of Holbom-hil), consequent on the recent removal 
of the houses on the north side of llolbom-hridge, brings to consi- 
deration the inconvenience*— nay, dniigera, occurring to the carriage 
traffic on declivities such as this, with any mode of paving hitherto 
adopted. 

The placing uf the granite stones obliquely to the line of surface, 
whereby the edges of the stones formed a series of sharp angles or 
steps (thus giving a rough surface and good fwit-bola for horses 
drawing up, and obstructions to the too rapid sliding of a heels 
down the nill), appeared a vast improvement — and truly would be 
so, if the uneven surface thus obtained were not rapidly worn off by 
the continued traffic, and especially by the action of the drags on 
the wheels of carriages deaoemling the hill. Thus the surface soon 
becomes smooth and slippery, whatever be the material used or 
form of laying, whenever the material is of one and the same kind, 
and consequently of equal w ear throughout. 

If, however, we employed materials, in conjunction, of different 
characters and rates of wear, we should then maintain inequalities 
of surface, affording continuous foul-huld for horses, aod obviating 
existing defects. 

Suppose that between each course of granite paving there were 
placed a thin course of wooil, then the difference in the wear of the 
two would give the effect desired. 




Tlie annexed sketch shows the arrangement. A course of granite 
stones. A, to be laid in the usual way acro^ tbe road, being about 
three inches in thickness ; following this with a plank of wood, B, 
one inch thick, and of the depth of the granites; then following 
on with stones and planks in alternate courses. 

Let us not stand arguing doubts and probabilitiet, but put tbe 
question to the true test — experiment. This can be done within a 
small space, and at little cost. 

J. L. 

//nmpeieod, August 6, 1848. 

[A plan aoiMUtliis lUDllar to lh« atxiav ha« L««o tHcd 1o Chrspalil* and la nradlUr* 
bat DfUbtr waa oi wood, tbej b«Hb prod ur*d a raltUsf aod ptlUuf to 

tba cairtafr.] 
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EXPERIMENTS ON COALS. 
on the Coalt Suited to the Steam Navy, By Sir llENftr 
i)K xji Brciic and l>r. Lvu?( PuivrjiiB. 

Eiperiments ncccsiuiry to ascertain the true prartlcal value of 
rojJ involve a very larjre wries of oli»ervation'v extended over a 
rmsdernble period, and directed to special objects of inquir)*. 
Tbe qualities for which particular kinds nf fuel are pre-eminent 
Ireiint si» varied., it ia imjtowsible to deduce general results from a 
limited eerie* of ob^crvatiune. Kven in the cc(»n<imical appli- 
cation of coalis their evaporative value, or their |M»wer of forming 
stwun, one viiriety of coal which may W ndminihly adapted from its 
quick action for raising steam in a short period, may be far cx- 
c.'eded hy another variety, inferior in this respect, hut capable of 
c>Rverti»g a much larger (piantity of water into steam, and there- 
fore more valuable in the producthm of force. A coal uniting 
these two qualities in a high degree might still l»e useless for naval 
purposes, on account of its mechanical structut^. If the cohesion 
«f it# particles he small, the effect of transj»ortor the attrition of 
cioe coal against another hy the motion of a vessel might so far 
pulverise it as materially to reduce its value. Kven supposing the 
three qualities united, rapidity and duration of action with consi- 
derable resistance to breakage, there are many other properties 
winch sliould receive attention in the selection of n fuel without 
t!i< eombinatiou of which it might be valueless for our steam navy. 

There is an in>portunt difference existing between varieties of 
osls in the hulk or space occupied hy a certain weight. For the 
purposes of stowage-nM>m this cannot be ascertained by specific 
gravity alone, because the mechanical formation of the fragments 
vf coal may enable one of less density to take up a smaller space 
than that occupied W another of a higlier gravity. This is far 
from an imaginary difierence, being sometimes as great as 60 per 
cent., and not unfrcvjuently 40 per cent. The mere theoretical de- 
termination of the density of coals would, therefore, give results 
useless for practice. The space occupied between two varieties of 
cask, often equally good as regards their evaporative value, differs 
occasionally 20 per cent. — that is, where 80 tons of one coal could be 
itoved, 106 tons of another of equal era(Kiratlve value might be 
placed, by selecting it w ith nttention to its mechanical structure. 

These facts are mentioned merely to show that a hasty gene- 
nliution should not be made, and to account for our drawing at- 
tention to these various points as a means of jireventing the 
selection of a fuel from any one quality. ^Ve do not, in the 
present stage of this inquiry, consider it pn>per to offer any recutn- 
niendation of our own as to particuhir kinds of fuel, leaving the 
experimental facts to decide fur themselves. 

After preliminary experiments had proved that no practical 
result could be attained by mere lal^ratory research, it was 
determined to test each variety (»f coal on a scale of sufficient 
magnitude to check the theoreticnl views by the practical results. 
As it was impossible for either of us to devote our whole time to 
this inquiry, our services being required by other official duties, we 
appointed aasistants* to superintend its special parts, under our 
geueral direction. 

U will be obvious that there are several circumstances which 
muvt receive attention before the true evaporative value of a fuel 
can be obtained. Thus, the water in the tanks has a varying tem- 
perature during the day, dependent on atmospheric changes, and 
11 always different from that in the boiler. The temper.it ure of 
water in the boiler also varies with the external temperature, and 
the circumstances under which the experiments are made. The 
shape of n Corni«h boiler favours an ineuualitv in the tempe- 
rature of the water in its various parts, trie colder and denser 
water sinking to the bottom, and naving a tendency to remain 
there ; so that the temperature of water ni the surface is far from 
being the mean temperature of water In the boiler, the difference 
between the surface and bottom water being, on an average, lO*. 
Other circumstances naturally affect the evnp^irative priwers of 
the coal, as for example the fact that all the water exposed to the 
action or the fire in the boiler is not converted into steam, and 
that wood is used to light the fire. Another circumstance of con- 
siderable importance, is the expansion or contraction of the boiler 
from an increase or diminution of the temperature. In the early 
stage of the experiments, those conducted by Messrs. M’ilson and 
Kingsbury, it was thought unnecessary to make a correction for 
this variation in conditions ; but on ascertaining experimentally 



* 1%# SMisUnts sisrloyrd orr* lir. WiUoa. PdsctpsJ at tb# Poysl Agrtcvltaral Col-. 
Kinfibary. Mr. J. Artbux PhltUp*, sod Mr. ilutchlnao.A. Str. Wrl«liUOfi( s 
|>opU of LirMf. WM vntro«ud fiilb thr atulywt of Um cosl, Mr. GaUovs]r SiUi)r««d the 
fM«s, tad Mr. Hoire sUo assisted 1b ibe iBalyses. 



that the difference was ns much as 69*62A lb. of water in the con- 
tents of the boiler, between the temperature 150’ and 212*. it 
became desirable to make an allowance for it, even when the dif- 
ference between the initial and final temperature waa not greater 
than 10®. Other circumstances of less im))ortaiice, but influencing 
the results, have been neglected, because the application of such 
ci»rrections would have only complicati^ the results, and would 
have hud little practical value when the errors of observation In 
such approximative experiments remain so large. Among these 
may be mentioned the quantity of gases evolved during combus- 
tion, the elevation in temperature of the air entering the fire-place, 
the barometrical and hygrometrlc conditions of the atmosphere, 
the radiation from the boiler (very small in amount, owing to its 
brick covering), the hygrometric state of the fuel, or the heat ne- 
cossar)* for obtaining mechanical draught in the chimney. In most 
of these cases the necessar)* obiiervattons have been made, to en- 
able the corrections to be applied, should it afterward* appear 
desirable. 



In making the calculation for the evaporative value of a fuel, 
the quantity consumed was divided into two p<irtion», the first 
lieing that necetuar)' to raise the whole maw of water exposed to 
the fire from the meun temperature to 219*, the second portion 
being that required to evaporate the water taken from the tanks 
from a temperature of 212 . To enable this to be done, the mean 
temperature of the w hole niaa* of the water is oscertained-^that is, 
the temperature of the water in the boiler at its initial tempera- 
ture after being mixed with the tank-water at its average tempe- 
rature. The a\ erage of the latter was the mean of several obser- 
vations taken during the day, and U designated by t\ 

Let tc be the weight of water from the tanks at temperature /*; 

M the weight of water in the boiler at temperature f‘, this 
being obtained from surface temperature corrected by experiment ; 
/, temperature after mixture. 



The correction fi»r the wood was made from data procured 
by Messrs. Wilson and Kingsbury, but it can only be employed 
iur the particular wood used, as in subsequent experiment* tbe 
evaporative value was found ver>' different from another quality 
obtained. The co-efficient of the evaporative power of the wimmI 
niay be deduced from experiment, in which a certain weight of 
water was raiHed from a known temperature to the boiling point, 
and then a certain portion of it evaporated. The following for- 
mulae have been used by Mr. Kingsbury for the calculation:-^ 

N is the total weight of w(H>d used in raising ( W -f- tr) (the 
weight of water in the boiler, and of that let down from the tanks 
during the experiment) from the mean temperature t to 212 ; 
then it is neccMULry to nnd the weight N' necessary to evaimrate 
u' from 212’. 



Then =: f, the evaporating power. 

Let m be the weight of wood required to raise W -4- vi from / to 
212^, the number lOOO being assumed as the latent heat of steam. 
N to evaporate W -F ir from 212’ 

N' to evaporate W 4- « from 212* 

Then m + N' = N. Now = " . 

= ...N =n “ 



M- 



/ (N - N ) = (-219 - l)n= (918 - /) N' ( — ) ; 



N/=N{":^ (.9.9-0 +;} 

= ^ - ') + «’) + '}; 
tr (212 - /) (^V -f it) + fw 
**' N' ■“ "N/ ~ ' 

or, introducing the value of I as given by the first formula, 

(/ -1- 212 - 0 tc + (212 - f“) W _ 

n; ~ '• 

If 9 be the quantity of wood used In lighting the fire, c 9 will he 
the weight of water evaporated from 212' by the wood, and must 
be deducted from the weight of water evaporated in calculating 
the work done by the couL 

The co-efficient of the evaporating power of the coals, or the 
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number of lbs. of water which one Ib. of coal will eraporste from 
may be calculated as foUowe 

Let P He the total <^uantity of coal consumed, then the work 
done by P will be to raise W 10 of water from t to S12**, and to 
evaporate w -» Cfl from 212*. 

Let m be the weight of coal required to raise W «r to 212°, from / 
p »9 w evaporatew — ef from 212* 

» „ „ „ w from 212* 



Then 



IP - 

P 



E, the evaporating power. 



Now P s= m 4 * P» 



2^ - t 
I 



m 

n* 



p w-rq fit^eq \ 212-f 



(W 4- r) (212 . f) 4. (0 - e^) / 

P/ ~P~ 

Introducing the values from which the mean temperature t was 
obtained (brst formula), we have eventually*— 

(I 4- 212 - r) » -♦- (*»« - O W - leq 

P/ “ * 

in which W is the weight of water in the boiler ; 

IT the weight of water drawn from the tanks; 

P the mean temperature of water in the tanks ; 

<* the corrected initial temperature of water in the boiler. 
In the preceding form?il», the latent heat of steam has been 
taken at 1000, the number nnerally used in this countrj'; 
iMit after all the calculations had been made on this subject from 
the experiments by .Messrs. Wilson and Kingsbury, and the results 
sent in to the Admiralty, RegnauJt's excellent memoir on the 
^’Latent Heat of Steam** was published. It became necessary, there- 
fore, to use these new resulu in the future experiments. These, 
BO far as they apply to the present inquir}', are reduced in the fol- 
lowing table. 



Table I.— ^eirisy tke ^ep^c sad Latent Heat qf Water snd Stena, 



Air 

TIi*r- 

1 * 0 . 

welcr 

Ctntl- 

(raJe. 


Merru* 

rUl 

C«nU. 

frulc. 


Nunnbtv 

of 

Uniilft 

or 

H*a 

•UtQ. 
donrdtT 
OM kilo. 

olwktfr 
Id d* 

frvm 

TioOO. 


Air 

IWno. 

m9Ur 

Pahrta. 

belt. 


Mer. 

rorla] 

Fah. 

rm. 

bdt. 


Nuwbcr 

at 

UaHIm 

or 

B«at 

coctala. 
«<1 tf< one 
pound of 


W«an 

SpfcUlc 
HmI of 
Wkltr 
belwrea 
0 ^ *nd T 
ml. or 
bolirrrB 


Spodle 
HmI 
ofWUrr 
fH»«n T 
to 

T + dT. 


Bmi of 
Sl«*iB Miurtird 
t« iht Wmpcva. 
Uir* T. 










T«. 


TP^. 




CntU 

Sradt. 


Pubrni. 

brll. 


9 

0 


9 


0000 


« 

33 


0 


32-OW 




1-0000 


606 •& 


1091 7 


U 


,, 


I'NMli 


SO 




30-(«Q.'1 


1-0W2 


1-000& 


5905 


10701 


vu 


« 


20<i|l> 


tbi 


.. 


Oil Old 


I-0OO3 


l-CKU-i 


M'3 6 


U>66-7 


» 


.. 


3M01HI 


K 




K i>«‘. 


|-C<N«V 


1 0030 


M57 


1064-2 


4>> 






hM 




104 0»1 


t'0013 


1 -00.10 


576*7 


1541 6 


SO 


«0'3 




IV* 


msfl 


la iM 


1-0017 


1 MM* 


571-6 


i0!»» 






6UJ3T 


140 




140 24« 


1 CV23 


l-o«:>6 


5647 


1016 4 


;o 




70-310 


IM 




IM-3HI 


I-WX-IO 


l-»072 


5S7-6 


10^3 7 


40 






l*S 




176 507 


1 0035 


1 OOSU 


55^6 


ost-1 






fO-Adl 


1U4 




IV4AH5 


1 (K43 


1 0)o» 


543 5 


|gd-3 


l»w 


iwo 


IQOMMI 


313 


* 12^0 


2I21M0 


1 oovo 


H)13» 


536 


0657 


]|» 




ilMlMI 


£10 




X1I-1&3 


1-OCM 


I-A153 


52U-4 


952 S 








24S 




340-440 


1-0067 


10177 


5223 


940*1 


iw 


,, 


t» W4*7 


26« 




367-7V4 


1-1076 


Mr3U4 


615*1 


1K7-2 


140 




t4l 215 






1K7 


l-OOHT 


1 -03.-12 


5OH-0 


0144 


1X> 


ISirO 




.HV3 




3U4 6X2 


louo; 


I-03R2 


500-7 


l»12 


too 




i«i 741 


3.0 




373*133 


l-olou 


l-oaM 


493 6 


MM-5 


170 




J72 0&2 


JUW 




»41 693 


1-0131 


l-MSS 


4»6*i 


tCS-l 


IrO 












1-0118 


1 lK.<t4 


479 0 


N632 


IVO 




1'/2 77V‘ «"4 




STS-OlKi 


l'M|46 


1 0401 


471*6 


IMHV 


3W0 




;2io 2iw 
21.^ 


IW2 


303 0 




l-OllU 


|•^♦40 


464-3 


KS5-7 


XIU 




41S 






10174 


1 0401 


456’K 


K72-2 


'tso 




22MI52 


434 


.. 




1 OlM» 




442-4 


hWj-S 




•• 


2.V4 71M 


44>3 


Bi 








^1 





It also became desirable to introduce new corrections, which the 
progress of the inquiry showed to be needful. Thus, Mr. Phil- 
lips's careful experiments determined the alteration in the capacity 
of the boiler at dliferent temMratiires, and correction was in future 
made for this diiference. The alteration in the capacity of the 
me.vsuring tanks was also estimated, whenever tlic temperature 
diifered 9 * from that at which they were gauged. Another cause 
of error, for which allowance should be made, is any difference 
which may exi^t between tlie initial and final temperature at the 
beginning and close of the experiment. This difference being 
known by observation, the correction may be applied from tlie 
table of expansion of tlie water in the boiler, given. Introducing 
these new vorrcctious into the experiments for ascertaining the 



00-efiicient of the heating power of the wood, the following are 
the formulas used by Mr. Phillips 

( W 4- 0 - 0 ) (/ 4. f ) 4. irg 4 - (tr' _ if) f* _ 

Pf 

In which W is the water let down from the tanks during the 
experiment. 

IT =r The weight of water found in the boilers at oommenee- 
ment of experiment. 

The weight of water in boiler at close of experiment. 

I =r Co-efficieut of the latent beat of steam. 

( = Quantity of heat necessary to raise the water in tanks 
from its mean temperature to that at which it is evaporated. 

f = Quantity of heat necessary to raise the water in the boikr 
from the initial to the final temperature. 

r ==r Quantity of heat necessary to raise water at the tempera- 
ture of tanks to the final temperature of water in the boiler. 

P = Weight of combustibles coiuumed during experiment. 

E = The co-efficient of the heating powers of wood. 

But when the initial is lower than the final tempentnra, the 
formula becomes— 

4* w — sp^) t 4" 4" + fie'— it) C ^ 

~“P/ “ ^ 

All the terms retaining their ori^nal value except the lest, ia 
which f is replaced by t" (or the heat necessary to raise the final 
temperature to that at which the water was expanded), and most 
be regarded as having a nepitive value, while r becomes poritive. 
If now o is the weight of wood used in lighting the nre, the 
formula for estimating the evaporative power of the coal will be 

(W — Efl-f-ir — uj')/ 4 -('V 4 “«' — «f')^ 4 *wf' 4 -(w' — r. 

— 

And (^V- 4- 0- IF-) < 4- ^ Wf 4 - 4 - (ic' - w) r _ ^ 



As the experiments are strictly comparative, and under like 
conditions, want of the other corrections, to which we have 
alluded above, will not be felt in examining the results; while 
their execution would have introduced a refinement into the ex- 
periments which never could be obtained in practice, and which, 
ID fact, would be useless and unwarrantable while, as previonsly 
remarked, the errors of observation in all such approximative ex- 
periments remaiu so large. 

The only omitted correction which in appearance might b« sap- 
posed neceiwnry for practical purposes, Is tnat for the hygroteopic 
condition of the fuel. Hod wooa been emploved, tliis must bare 
been done ; but the hreroscopic nature of coal is very much Im 
than that of wood. Tlie latter contains ^ its own weight of hygro- 
scopic water ; and the heat necessary for the evaporation ox thii 
quantity might be shown by a simple calculation to be nearly equal 
to 22 per cent, of the total heat obtained by the combustion of the 
wiM>d. The hygroscopic water in coal Is however very small, a* 
will be seen by the following determinations of some of the 
Welsh specimens experimented upon 



Crs1(p>l* Cod 

Anthrarito 

OidCMiW 

Ward'* Plary Vein 

Mynfdd NetrydU 

Pimlrri^lh 

PtBUvoliu 



Bysraoc'pk wa'cr. 
I ’lV! Dtt <*ol. 
*■44 „ 

^■74 

\'7T H 
0-07 „ 

„ 



Had we introduced corrections for these small qu.intities, prac- 
tice would have been tnialed ; because the coals will rarely reach 
a vessel in the drv state that they did in the presiuu case, wheu 
they were packed in hogsheads and kept under cover.— It wm 
found unnecessary to correct for anv infiammable gases flying up 
the chimney, because repeated analyses of the diimney gauei 
proved them not to contain any combustible coiiHtitueoi ; the 
only products ever found being carbonic acid, sulphurous acid, 
oxygen, and nitrogen. The ouantity of free oxygen in the 
chimney varied from ^ to ^ of the oxygen which combined with 
tho fuel ; in other words, nearly twice the quantity of air poese» 
througli the fire than that which is strictly necessary by theory. 

With regard to the selection of tho coals for trial, we have to 
refer to Mr. M'llson’s letter. This letter gives the information 
obtained in a tour mode by Professor Wilson for the purpose of 
ascertaining the best coals fitted for trial in the Smith M'alea coal 
district, and the ports from which they cun conveniently W 
shipped. This district was selected because the varying charac- 
ter of tho cools, from the bituminous to the anthracitic, offered 
those which were most likely to combine the qualitiee desired for 
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navt] parpo«es. It wm intended^ as being most convenient for 
the Inqoiry. to have adhered strictly to districts. In the experi- 
ments this has hitherto been done, except in special cases at the 
request of the Admiralty. 

The folloaring table (Table II.,) contains an abstract of the 
reeults, so far as regards the evaporative value of the fuel This 
table relates only to the economical value of the coals examined, 
and to the steam generated by a unit of the respective coals, 
withont hoirever implying a nnit of time. The details with refer- 
ence to time, which forms a most important element in the value 
of the respective fuels, will be given nereafter. 

TastB 11.— /A# Economic yatuct the ConU» 
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The economical results obtained by evaporation in the best- 
applied practice are ascertained to be only a small nart of the 
theoretic result following from the actual quantity of heat capa- 
ble of being generated. Still, as a comparative statement, it is 
necessary to contrast the economical heat given out by a coal with 
the theoretical quantity. The cause of the diifereoce between the 
applied vid theoretical quantities is, at least in a great degree, 
ODvioos, and does not by the apparent difference prove the fallacy 
off calculation. Before the comparison can be made, it is neces- 
sary to have a knowledge of tne composition of the respective 
canJs: of this we subjoin a table.— (^'re Table 111.) 



Chemiata differ as to the mode of calculating the theoretical 
heating values of coals, but, as an approximative rule, without iu- 
■Uting on its absolute accuracy, their calorific values are found to 
stand in relation to the quantity of oxygen required for their com- 
plete combustion. This may be estimated experimentally by 
beating the coal with an excess of litharge ; or it mav be deter- 
mioed by calculation from the known ^uivalents of the com- 
bustible ingredients of the coal. From the quantity of lead 
reduced by the coal, the oxygen employed in its combustion may 
be estimated, and the calorific values stand in direct relation 
to this quantity. The amount of oxygen neceaiary to consume the 
combustible constituents map more a^urately be determined 
by elfiffimtary aaalysU ; and tnoa calculated, the results are geoe- 



Taqli UL~~Sicwi9ff tkc Mean C9mpociiion<ife99ragciompteiqf the CotU. 
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* IdcIimM ia Ikt A»h. 

rally found to be about | greater than those indicated by experi- 
ment with the litharge. The calculation from the elementary 
analysis depends upon the circumstance, that 6 parts, or one equi- 
valent, of carbon requires 16 parts, or two equivalents, of oxygen 
for combustion, while 1 part of hydrogen requires 8 parts of 
oxygen ; it is only necessary, therefore, to subtract from the 
hydrogen a quantity corresponding to the oxygen contained in the 
coal to enable the calculation to be made on these principles. 

As the calorific values are only relative, it is useful to refer 
them to the heating power of pure carbon, one part of which 
requires 9'668 parts of oxygen for combustion, and is capable, ac- 
cording to Desprets, of heating 78*1^ parts of water from its 
freexing to its filing point. 1 ne ealeulatioo may be simplified 
by multiplying each part of lead obtained by 9^65. which gives at 
once the weight of water capable of being heated between these 
temperatures by a unit of the coal used in reducing the litharge. 
On these principlee the following table is oonstmeted. — (iiec 
Table IV. 

With regard to the practical application of fuel, such a table 
could not supersede experiment, as the economical value* of the 
coal depend also on adventitious circumstances connected with 
their physical as well as their chemical condition. This table, 
while on the whole It qgf^ with and confirms the practical 
results of experiments, stiU differs in a marked degree m one or 
two instances : this di^rence arising as much from the chemical 
as from the physical differences of the coals. Thus, if by destruc- 
tive distillation, which occurs in furnaces before comnuation. a 
Urge quantity of the constituents of the coal are rendered gaseous, 
•o mu^ heat is expended in this act that the heat developed by 
their after-combustion is frequratly not greater than that ab- 
stracted during their formation, in which case a thermo- neutrality 
occurs. To ascertain the propo^ion of fixed and volatile products 
in the various coals, a very difficult and eUborate procewi 
was adopted ; but the tediousness and chances of failure in this 
kind of analysis have induced us to include only a limited number 
of coals (those given in Table V.). especially as for steam purposes 
it was sufficient to determine toe per oentage of coke, os stated 
in Table 11. 
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Tabli IV. — Showing tht Calcrijfc Fa/on Me Coair. 
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Tabis \',~—SAoipimff Me ^mounf Varioiu Sub»tanc*» prt^dmctd Me 
dftfntctrte Diitiiia/ion nf cer/ai« fTeUb CocU. 
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It ha« been for Home time asserted, that the evaporative value of 
a bituminous coal U expressed bv the evaporative value of its 
voke, the heat of combu.stion of iu volatile products provinj^ in 
practice little more than that necesaar}' to voUtiliae them. If 
this suppoaitinn were even near the truths the mo.tt useful practical 
results mig^ht follow from it. Ky a larger and better applied Mvstem 
of gas manufacture* the volatile products of dintillution might he 
made useful not only fur the purposes of illumin.ation, hut also for 
dumCBtic heat, and the residual coke might be used aith an equal 
ect»nomy in our manufactures*; thus preventing the emission of 
that amoke which at present is so destructive to the comfort of 
our large cities. U is eAsy from analysis to examine whether the 
duty performed by the coal is to be attributed to its fixed ingre- 
dients or coke, by estimating the work which the latter is capable 
of performing. This may done br siiblracting the amount of 
ashes in the coal from iU amount of coke (Table IllA and esti- 
mating the remainder as carbon. This carbon multiplied by its 
lieating power, and divided bv 965*7 or the latent heat <if 

••team, indicates the niimhcr of pounds of water which tfte coke by 
itself could evnpsirate, without the aid of the combustible vola- 
tile intrredients of the coal. These results are placed In column 
Ih o^h rahle VI., in juxta-po«ition with the actual work dune hy 
the dmt« and it will 1>e seen, that notwithstanding several striking 

* l«v £>• {| wwuld Dol nws fw ry to carry on Itic of dlttillsUon so far 

M St IT « Ibc rvftdusl ivks wuiUd bt luors renbiJiUblr aod Ui« ruta p jm. 
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exceptions, which might have been expecte*!, they on the whole 
show that the work capable of heiint performed by the coke alone, 
U actually greater than that obtained by experiments with the 
original coal. 

The whole system of manufacturing coke is at present very im- 
perfect. besides losing the vtdntile combuHtible substances, which 
umler new adjustments miglil be made of much value, an immcn&e 
quantity of ammonia is lost by being thrown into the atmosphere. 
Ammonia and its salts are daily becoming more valuable to agri- 
culture, and it is their comparative high price alone wbtrb 
prevents their universal use to all kinds of cereal cultivation. By 
a construction of the most simple kind, the coke ovens now in u*e 
might l>e made to economise much of the nitrogen which invariably 
escapes in the form of ammonia. As an inducement to this 
economy, we haveappendetl to Table VI twocolurans (II. and T.), 
showing the quantity of ammonia (N 1!,), and its correspundin.' 
quantity of commercial sulphate (NI1,0, SO,), which each 
100 lb. of the respective coals may he made to produce. hV*hen it 
is remembered, that the price of sulphate of ammonia is about 
X 13 per ton, or that ItM) tons in coking is cap.able of producing. <m 
an average, about 6 tons of this salt, its neglect is highly repre- 
hensible. 

By the preceiUng data, the actual value of the coals will be con- 
tracted with that which is theoretically possible, sup|M>sing their 
combustion proceeded under circumstances which prevented any 
loss of heat. The actual duty obtained by a pound of coal from 
the boiler employed may be easily expressed hy the number of 

t murids raised to the height of one foot. This result may readily 
>e obtained by the simple formula— 

>Vii X 965-7 X = X, 

representing water, of which v pounds are evaporated hy a 
pound of coal. This formula Is deduced from the fact that 
n pounds of water multiplied by 965-7,* or the co-effident for the 
latent heat of steam at indicates the number of pounds of 

water which would be raised 1® Fahrenheit: and the number 78*^ 
arises from experiment on the mechanical force denoted by the 
elevation of a pound rrf water I* Fahrenheit; that force Wing 
equal to 7 I'd lb., raised to the height of one fiH>t, according to tlu* 
careful experiments of .M. Joule, on the friction of oil, water, 
and mercury. 

The theoretical value of the coals, with reference to the number 
of pounds of water which one pound of fuel will convert into 
steam, U obtained by the formula — 



/^X 1326«\ / H - h X 6g 170 V _ 



in which C i« the quantity of carbon, H the quantity of hydrogen 
ill a unit of fuel, and h tlie quantitv of hydrogen corresmmding to 
the oxygen contained in the coni. These nnilliplicu by their 
heating puwei-s, according to the results of Dulong, and divide*! 
hy the latent heat of steam, indicate the number of pounds of 
water that can be converted into the latter hy a pound of coal. 
The numbers thus obtaineil can be changed into the expression uf 
mechanical force, by the previous formulte. 

'fliG result of these calculations are thrown into Table VI. 

The best Cornish engines are stated to raise 1,000,000 Ih. to the 
height of one foot, hy every pound uf coal consuitKHl ; so that only 
almut i of the artual f»»rce generated become* available, or only 
or of the force theoretically possible, is ap)died iu practice. 
The various exjieriments mode .on boilers, with regard to the eva- 
porative power of coal, have not given ver\- uniform result*. 
Smeaton, in 1779; with one pound o? Newcastle coal, evaporated 
7-89 lb. of water from 219’ ; »\’att, in 1788, c.-iroe to the c<mclusi<m 
that 9'69lh. of water might be evaporated by the same quantity of 
coal ; and later (in IHk>), M'icksteed found that 1 Ih. of Merthyr 
coal could be made to evaporate 9*193 lb, of water from 80% whicli 
is equal to 10-716 lb. from 919% In some experimeriU made cn 
the boiler of the Loam’s engine, at the I’nited mines. In Cornwall, 
each pound of coal wiu found, by a trial of six muntba, to evap<)- 
rate 10-99 lb. of water from 919% IbU being the reduction of the 
result given, viz., that 2.'H.910 cubic fe*‘t of water at 190' wen- 
evaiMirnted by 700 tons ot coal. Statements have indeed been 
mane (but I4lb. uf water have been ev-npornted hy 1 lb. of coal 
hurncil in Cornish boilers; but as thin h the utmost quantity 
the4irelintlly jHissible, it is difhcult to conceive that it has been 
realised id practice, even in the besl-cont>tructed steam-engines. 



* The ro.*IBrleol ftr ihe iMent heat of ■(•Am «t 213^ la pvnmliy taken at | 00 W>, hot 
the ab»«f Dumber la frau the raevat riprrtmeoia oi Keftunlc on tola auljjeet, at |t«vu 
ia Table I. 
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T.vnLK VI . — Skciting th« Acttuil Duty, and that which i$ tkaortticatly 
ponihU, <tf (ha Coal* axamintd. 
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* Practical. t ‘ni«crrt(«al. t Ctiruliiui fn>m btat obt«ln«<l. 

To aftcertain how far our boiler was inferior to (Jurniah hollorSf 
aa principally from \ti aize and le«s efhoient contin^^ it was likely 
to prove, we requested Mr. Phillips to make some experiments on 
one of the best engines in Cornwall. It was found by these exiie- 
rimeats that I l l‘i lb. of water were evajiorntefl by eveiy pound of 
H'eUh coal corresponding in composition to that of Mynydd 
Newydd ; or, in other words, that improved Cornish boilers on a 
lar^e scale may be assumed to have a superiority of nearly 90 per 
cent, over that used In these experinicnU. As the results stated 
in this Report are only relative, the comparison U not tifi'ected by 
this diifercnce. 

M’e have anxiously looked to the application of tlic*e experi- 
ments to the did'erent varieties of patent fuel, but w'e have not 
been able to carry our observations in thU direction to the extent 
wo could have desired, from our inability to procure patent fuels 
in sufficient number, although our applications to the patentees | 
have been numerous. Three varieties have been already examined, j 
viz., those manufactured under the patents of Messni. tV'ylnm, | 
Warlich, and Bell, and the renults are given in the tables. The \ 
varieties of patent fuel are generally made up in the sh.npe of { 
bricks, and are therefore well adapted for stowage ; so lh.at, 
though the specific gravity of patent fuels is lower than that of 
tn’dioary coals, from their shape and mechanical structure there 
are verv few coals which could he stowed in a smaller space per 
ton. U’hilc we look to the different varieties of patent fuel as of 
the highest importance, and, from their facility of stow:u?e, as 
being peculiarly adapted for naval purposes, and perhaps even 
diwtined to supersede ordinary coal, at the same time, the greater 
jKirt do not appear to be manufactured with a proper regard to the 
ronditious required for war steamers. It is usual to mix bitumi- 
r>oiM or tarry matter with bituminous coal, and from this compound 
to make the fuel. An assimilation to the best steam coal would 
indicate, however, the very reverse process, and point to tlie mixture 
of a more anthracitic coal with the bituminous cement. .\s the 
greater part is at present made, it is almost impossible to prevent 
the emission of dense opaque smoke, a circumstance extremely in- 
convenient to ships of war, as betraying their position at a' dis- 



tanceat times when it is desirable to conceal it. Besides this and 
other inconveniences, the very bituminous varieties arc not well 
suited to hot climates, and are as liable to spontaneous combustion 
as certain kinds of coal. To avoid these inconveniences, some 
kinds of patent fuels have been subjected to a sort of coking, and 
thus, in a great measure, obtain the desired conditions. There im 
little doubt, however, that notwithstanding the largo number of 
patents in (operation fur the manufacture of fuel, its value for the 
pur]io»es of uar Bteamers might be mucli enhanced by its prepa- 
ration being specially directed to this object. It will be seen, by 
reference to Table 11., that the three patent fuels examined ntnk 
among the highest results ohtaine<l. Should it be desirable to 
continue this inquiry, we conceive that it would be ailvantageous 
to pay special attention to tliis subject, by experimenting upim 
proper mixtures of different coals. Even anthracite may be in- 
truuuced into such mixtures with advantage. 

It is of much importance in an economical inquiry on coaU. to 
obtain exact liifurmation as to the effects likely to be prrHlm'e«t 
U}K>n them by stowage and coiitinue<l exposure to high tempera- 
ture, not only as regards their deterioration, but also a.s t<i the 
emission of dangerous gases by their progressive changes. 

The retention of coal In Iron bunkera, if these are likely to ho 
influenced by moisture, and especially when by any accident 
wetted with sen-water, will cause a speedy corrosion of the iron, 
with a rapidity proportionate to its more or less efficient protection 
from c«JTo<ling influences. This corrosion seems due to the action 
of carbon or coal forming with the iron a voltaic coujde. and thus 
promoting oxidation. The action is similar to that of the 
tubercular concretions which appear on the inside of iron water- 
pipes, alien a piece of carbon, not chemically combincil with tho 
metal, and in contact with saline water*, proauces a speedy ci»rr<*- 
sion. ^V'he^e the “ make** of iron shows it to be liable to be thoH 
corroded, a mechanical protection is generally found sufficient. 
This is sometimes given by Roman cement, by a lining of wmiil, i-r 
by a drying oU (Iriven into tho pores of the iron under gre.tt 
pressure. 

Recent researches on the gases evolved from coal, prove tb it 
carbonic acid and nitrogen are constantly mixe<l with the inflaoi- 
mable portion, sltowing that the coal must still be uniting u jtii 
tho oxygen of the atmosjihere, an<l entering into further decay. 

Decay is merely a combustion proceetUng without fl-ame, .and is 
always attended with the production of heiit. Tho gas evolved 
during the progtess of decay, in free air, consists principally iT 
carbonic acid, a gn» very injurious to animal life. It in well know i\ 
that this change in coal proceeds more rapidiv at an elevated tem- 
nemture, and therchire Is Ualdc to take phee in hot climates. 
Dryness is unfavonruhle to the change, ivhile moisture cau»es it to 
proceed with rapidity. ^V’hen xulphiir or iron nyrites ^acompouml 
of sulphur and iron) is present in considerable quantity in a coal 
still changing under the action of tho ntmo^iphere, a second 
jvowerful heating cause is inlrmlured, and both acting together, 
may pr<Hluce what is termed Mi>ont(tnaoua mm^tuition, 'I'he l.iUcr 
cause is in itself sufficient, if there be an unusual proportion ot' 
sulphur or iron pyrites present. 

The best method of prevention, in all such cases, is to eii*uro 
perfect dryness in the coals when they are stowwl away, and to 
select a variety of fuel not iinhlc to the progressive decoinpositioii 
to which allusion ha.s been made. ThU is, hovvever, a sitbject of so 
much imjKirtance to the steam navy, that it continues to receive 
otir careful attention ; and, beyond thtse genera! recommendation-, 
it would he premature to niTer any liecided course for udoption, 
from the present liniiteil scries of observations. 

Sever.ll varieties of co.il were transmitted from Formosa an«l 
from Borneo, for analysts, the results of w'htcli are contained m 
the accompanying table. Titc quantity of each kind waa ho sm.ill, 
that iio experiments could be mado on their eva|)oraCive value. 
We extract from the preceding Inble the following results : — 
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THE HOUSES OF PARLIAMENT. 

That M> imjMrtant an edi6c« and national work as the “ Houses " 
should be a frequent subject uf discussion, both in parliamentary 
debate and out-of-door criticis^is onlynatural,especiallv as opin- 
ion is divided, some speakinif in terms of unqualified aamiratioii, 
while others see much cause for dissatisfaction, and express it accord- 
in|{ly ; and some of the rudest critics of all whom Mr. Barry and his 
building have had to enoounter, are among the members of the 
House** itself — to wit, Messra. Urquhart, Osborne, and Hume, and 
Sir D. Norreys, whose unfavourable opinions gain formidablenest 
because they go forth to every nook in the kingdom where a news- 
paper finds its way. Last month we spoke of an article on the 
Houses of Parliament,** which had just before appeared in the 
Weitmiriitrr Reniew,"— ^nd which, by-tbe-by, is now known to 

I troeeed from the pen of Earl Lovelace; and in the interval another 
las appeared in the ^ Mechanic t Magazine" of similar tendency. 
Whether this latter will call forth any remonstrance against it 
from the Builder " renmin* to be seen; fur at the present time 
of our writing, opportunity fur reply to it has not arrived. The 
Magazine" takes up the ** Builder’’ pretty sharply upon two 
points. The first of them is the attempt on the part of the last- 
mentioned publication to set aside Lurd Lovelace’s objections to 
the position uf the Victoria Tower at a corner, and the most remote 
corner, of the building, by remarking that such position fur it 
was Rotated by the plan adopted by Mr. Barry ; whereupon the 
** Magazine" is somewhat sarcastic, and to say the truth, Mr. Barry 
has no cause to feel particularly grateful towards a defender who 
exculpates bin^ by removing the fault from him and throwing It 
upon— his design : as if defects of arrangement were to be attri- 
buted to the plan itself, and not to the architect. If the internal 
arrangement which first presented itself to the architect occasioned 
wliat is an incongruity in the exterior, the very natural question 
is : AVhy did he not, instead of adopting it, deviate from it so as to 
bring in the Ri>yal entrance porch in some less objectionable 
situation ?— and objectionable it seems to be, for even his champion, 
MS the Mechanics Magazine" cnili the Builder" docs not pre- 
tend to say that it is not so, but merely that it is to be excused 
by being attributed to— the plan ! 

The second point upon which the Mechaniee Mt^zine" is 
rather strong and severe with the Builder" is the unguarded 
Hssertion that, although it is so now, it does not follow that the 
Victoria Tower will always be at the extreme corner of the edifice. 
The actual possibility uf extending the buUditigs and carr)'ing them 
on farther southward, by pulling down the houses on the east side 
of Abingdon-street as far as might be required, is not to be disputed. 
The probability is a very different matter. — more than can now be 
foreseen, and is, besides, what Mr. Barn’ himself neither does nor 
ever has contemplated ; the Victoria Tower being the conclusion 
and of his plan, southwards. As the ** Mechanic s Magazine" 
remarks, the south-west is now finished, at least in its lower part, 
si> as to render it imposatblo to prolong the building, and thereby 
remove that Tower from its position as an extreme point in it. 
Done it could be, but only by undoing what is equally beautiful 
and costly— namely, the south side of the Royal porch, which would 
have to m blockecf-up and built up against. 

The Royal entrance is now fixed beyond the possibility of change 
for it. Yet, it is not even now too late to re-consider some other 
points in the design. Fur instance, although the position of that 
important entrance may be justified by necessities of internal 
arrangement, and although it is very properly made a striking 
feature in the design, the necessity for erecting over It a tower of 
very unusual magnitude, and thereby proclaiming afar off the 
eccentricity,” as the Mtn^nic's Mag^ne" terms it, of that 
porch, is not at all apparent ; more especially, as that loRy super- 
structure will be more for sight than fur any real service. ^Ve 
incline, therefore, to the opinion of the Athetutum^" that it would 
be more adviseable now to abandon the idea of that ambitious 
Tower, and terminate the Porch a little above its present height. 
Either some curtailment, we fancy, of Mr. Barry's plans must take 
lace, or the ultimate completion of them must not bo looked for 
y the present generation. 

Could the Tower in question have been introduced in the centre 
of the general plan, it would have given nut only pyramidal group- 
ing to the whole pile, but harmonious contrast in its lines to tne 
composition. Marked vertlcality of lines in such an imposing 
feature, so placed, would have been opposed to horixontality of lines 
in the principal front. The loftv upright mass and the horizontally- 
extended facade would have balanced each other, and mutually set 
each other off. Other towers there now will be, rising up behind 
the river-front; but bow far they will agree with it, and with the 



larger tower also, is doubtful. If we mistake not, they are intended 
to be tapering and spiry moutline— c-onsequently of quite a different 
character from the compact solidity which marks the Victoria one; 
therefore somewhat at variance with the character of the front 
aliMi. At least, there is reason for apprehending that the arrange- 
ment of the several towers will appear very irregular, if not cun- 
fused, and occasion an unpleasant discord with the stadied 
regularity and uniformity of tne princip^ front — principal at least 
in extent, though both its situation and its aspect render it ia 
some degree a merely secondary one. If there must bo a tower 
that shall, by its superior bulk, greatly predominate over aU the 
others, it surely ought to show itself in some central MtuatioD,~~ 
central as regards one of the fronts, if not central as regards the 
entire plan ; otherwise, it will appear to have been left to chance 
to determine and “ dictate** the respective situations of those 
features, instead of their being arranged with some regard to that 
symmetry which is observed in the main, as far as it was poastbb 
to do, and which at present stamps the whole of the east side of the 
edifice. 

It will perhaps be said that the position of the Victoria Tower 
was known from the very first : it has been shown again and again 
in the various engravings and cuts innumerable, copied or made up 
from the view of the future building given by the arcUtect himself ; 
its grandeur has been admired, without exception being taken at its 
situation. Yet, though no objection has been made lul along, now 
comes Earl Lovelace with a very strong protest against that 
Wherefore was his Lordship so tardy with his remonstrances or 
how happens it that no one else could perceive, or perceiving, cared 
to object to what is now alle^d to be a most serious defect in the 
general design ? The position of the Tower could hardly haw 
been overlooked by, or indeed have failed to strike, the most caro- 
Jess observ’er who glanced at any of the publish^ views. Very 
true ; but merely seeing with the eye^ is quite a different matter 
from seeing with artistic vision. It is not every one who can aer, 
in the latter sense of the word, what is actually before their eye& 
Many, again, don’t care to see, even if they can do so. Others, 
though they may be somewhat dim-sighted, have very convenient 
spectacles of critidsm through whicli they gaze, and perceive either 
only all beauty or all defurmlty<^«itber traoscendant excellaoce, 
or ridiculous monstrosity. 

The many, who have no opinion of their own, are overawed by 
this kind of dictatorial, one-sided stuff which calls itself criticism, 
and U presented to them in the imposing form of tvpe and printed 
paper. While those who are capable of judging for tfiemselvea either 
do not care to raise a dissentient voice amidst the general hubbub of 
applause, or condemnation, as the case may be ; or else have not 
the opportunity of doing so. With respect to the ** HouseaJ both 
the “ Weetminster Revieso" and the “ Mechanic t Magazine have 
ventured to dissent from the acclamations of praise bestowed 
upon them in other quarters. It must be allowed that both thoee 
articles dwell almost exclusively upon defects, or what their writers 
eotudder such : yet surely there is nothing particularly strange Id 
that, the object of both being to open people’s eyes to many cir- 
cumstances that have all along been kept out of sight. If to point 
out only faults and objections bo invidious, by the same rule, to 
para them entirely over, and point out only merits and beauties 
—would that all of them were where they could be seen !— may be 
called sycophantic: so that between the two we may arrive at a 
tolerably correct and sober judgment. 



BOROUGH OF LIVERPOOL. 

Repoirt te the JleaUh Committee qf the Borough of Liverpool^ sn 
the Seteerage arui other works under the SanUarg .Ic/, bg the Bvrmtgh 
Engineer^ (Jambs Newlands.) 

The facts detailed in the Report of the engineer of the Liverpool 
corporation afford a strong commentary on the claims uf the mili- 
tary engineers. We have heard a great deal about the irresponsi- 
bility of the Associated Surveyors, and the superior responsibility 
and guarantee of the military engineers : and Mr. Chadwick rests 
the defence of his job on tois plea. >Ve ha\*e always held the 
contrary view, from our experience of the two class^ and this 
Liverpool affair comes in confirmation. The fact U, the military 
engineers are virtually irresponsible^they cannot be made to per- 
form their work properly or punctually ; while the civil engineer, 
at Liverpool for instance, is responsible in his professional ^arsD- 
ter and capacity, and liable to m dismisaed by his employer if hs 
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do not satisfftction. From the misronduct of the Ordnance 
functionariea, the corporation of Li%*erpool are put to the trouble, 
cxpetiite, and delay nt a second aurvey'--and, to make It worse, they 
have no remedy. Whether the metropolitan survey will turn out 
tietter we have our doubts : but it remaina to be seen. At all events, 
tlte Treasury will have to make good any afaort-comingt of the 
Ordnance surveyors. 

If the Ordnance have been unable to do their work properly and 
in time at Liverpool, what aecurity have we against aelay in the 
general and metropolitan surveys? To the great disgrace of 
the government, engineers have long had to use the northern 
■beeta of Mr. C'ary*a survey ; and now this dilatory body, having 
proved itself incompetent in its past duties, is to have more thrust 
upon it. Why do not the Aasociated Surveyors get Mr. Wyld to 
move for a parliamentary committee of inquiry into the general 
management of the surveys carried on by the Ordnance? 

This Report is a sufficient specimen to show that civil engineers 
are not incompetent for sanitajr dutii^ and we hope it will not be 
fon^tten, for doubtless Mr. Chadwick will next propose that 
military engineers should ^ choaen to lav down the lines of drain* 
age, and carry out the details under the Health of Towns" Act. 

The Report may be divided into the following parts 

Sewage and drainage, what are the necessary conditions to pro* 
dnee a perfect 8t*stem. 

Description or the borough of Liverpool in relation to the river 
hleraey and the docke^the effects of aischarging the sewage into 
the docks and river. 

Schemes for constructing a new sewage. 

Lists of all the existing sewers, showing their site and length*>of 
new sewers required. 

Estimates for forming the new system of sewage. 

Chi the ^plication of the sewage water for fertilising the soil. 

Qn the form and else of sewers and drains. From this part of the 
report we make the following extracts 

&w<rv mJ Drahu , — The proper sise and forms of sewers snd draiai is a 
subject which of late hss excited much controversy. In so far ss the house 
draiuage it concerned, the queilioD lies within nirrow limits} for if all the 
liquid refuse of a bouse passes through a soiUplpe of 2| or 3 inebes diameter, 
there is surely uo need of the drun whien receives it being mede raueh 
larger. If mors thaa one pipe enters a drala, the question is still a simple 
one ; aod although, by c^culstioa, the corresponding increase of capacity 
for every additional pipe which enters the drain could readily determined, 
practice will hardly admit of the relleement which would so nicely adjnst 
the increments ; and it is easy so to proportion the drain pipe in each case 
With the materials in practice at our diipoial, that It ahall be no larger than 
the qoantity of water available under the particular drcumstaaces of the 
caae shall thoroughly flash. Pipes of from three to six inches internal dia. 
meter, are amply lufllcient for service drains, as one of six inches, with a fall 
at the rate of one In forty srill, according to the ordioary formula, discharge, 
in half>a>minute, as much water as is due to a family of sis individoala for a 
« bole day, eveo on the liberal scale of five cubic feet per bead. 




a. Carriage raveoent ; h, Cbanael Slone] r. Corh ; tf, Poot-Pavlagi 
e« Coal*VaaIt Shoot } /, Gas.Pipe; p, W'ater-Pipe; A, Sewer; 
if Syphon Trap; J, Tube; k, Coel-Vault. 



The drmiaa of streets should, in my opinion, be double in all tbe strcela 
above twelve yards wide; aod in such cases 1 would construct them in tbe 



bottom of tbe aide trenchee for the water aod gas pipes, as shown in tbe 
annexed eagraviag. By this ansogeraent arc insured diminished capacity 
and direct eonmoaiettioB, and the other advantages connected with tbe 
paviog, elsewhere insisted on. The first cost of the double sewer la nearly 
balanced by tbe saving la the service draios ; tad in reprd to the paring, it 
ia impoasibie icfficiently to estimate tbe aaviag, if, in coooectioo with these 
side trenches, tbe more dareble manner of paving rccommeoded be intro- 
duced. Tbe sewer proposed to be uaed in this case eeaiisli of a lemi-oval 
naderptrl, formed of stooe ware, or some of the other materials which will 
afterwards be uotloed, and a semicircnlar cover, as shown ia tbe above 
engraving. Tbe joiaiags 1 propoee to form with the pileb of coel-tar, in 
rather a soft state ; and when any pert of tbe drain requires to be in- 
spected, a hot iron or a little blatiog straw will soften the cement so much 
as to admit of the cover beiag removed. Service draios are connected 
with the side drains by means of sockets formed in the latter. 

Tbe report proceeds to denote the different forms of sewers and 
their connections, which are something similar to those described 
In the Joumai for March last, p. 77. U then gives the area of land 
drained Into each of the main sewers. 

From observatioBs made while Ueteoa'i Gutter sewer (6ft . by 4 ft. 6 in.) 
was opeaed at its outlet, for the admission of tbe new sewer in Great How- 
ard'Sireel, it was found that the water wu only 20^ inebes deep, after 
twelve hours of heavy ralo. 

Tbe extent of drainage Into that sewer is 983*3 acres ; of which aboot 
oneJourtb is built, and three-fourths unbuilt. Now, by the formula most 
approved, the diameter of sewer lecessary for this drsinsge, with the given 
fall, would be tee feet, while the actual diameter of tbe sewer at its Ivgrst 
pert it only 4 ft. 6 io., and tbe depth of water in it waa someubat less than 
a third of iU loogeit axis, even aAcr the cootiouance of heavy rain for 
twelve boors, when it miy be rcesoosbly supposed the whole earth would ho 
uturated, and every drop of raia would flow iato tbe aewer. All calcula- 
tiona for tbe capacity of sewers proceed on the assumption, that it is aeces- 
•try to provide for the contiugeBcy of a rain flood, estimated at the enor- 
mous fall of flre-eighthi of an inch in half-ao-hour. Now, that soeb a flood 
may occur ia possible ; but it would be easy to show, that if it did occur, it 
oould not get into the sewer, aod tfaereforo there is do necessity to make 

roviiioo for it ; and it reqoircs merely a glance at tbe atreeta of a toun 

uilt on sloping groued like Liverpool, duriug even a moderately heavy rain, 
to be convinced, that a great part of the rain drains directly by the surface 
of the street into tbe river, aod never eolera tbe sewers. As alt fornulm 
then, are founded on imperfect experiments, and give resnita so far above 
what experience shows to be neccMary, they are obviously oncertaio guides, 
aod it is better to treat to the observaliOBa of what actually takea place. 
This, in fact, ia experimenting on the largest aod most proper scale. 

The Report afterwards makee some observations on surface drain* 
age and pavine. If the streets of a town be unevenly paved, putrid 
exhalations will constantly arise. A smooth, noo-absurbent, bard 
surface, without hollows or Joints, is what health demands. .Mac* 
adnmised streets are the worst : the absorbent material soaks up the 
liquid flith, which, putrifying, sends its noxious exhalations into the 
atmosphere; and the road wears fast under great traffic — in wrt 
weather it ia covered with mud, and in dry weather the air ia loaded 
with dust. It is tbe most expensive to keep in repair, and costs 
four times as much to cleanse as a paved rose. Boulder paving ts 
the next lowest in the scale of ruaas. Streets formed with stones 
dressed in re^lar couraea are tbe best ; where the road ia steep t he 
courses should be of stone 3 inches wide, with Joints 1^ inch 
wide, filled up with cementitious substance, impervious to water. 
In streets leas steep, the stones may be increased and the ioiuts 
decreased. On a level, the atones may be increased to 3 inches lu 
width. 

To laiure itability, tbs courses ibonld be made aearlv wedgs-forra. They 
should bs ia coatact at their base aod for about ose-lbird of their height, 
aed the width of the joist ibould be obtained by dirainithfag the width of 
tbe upper surface of tbe courses. Tbe Joiats should be rammed hard with 
macadam or clean ibiogle, and then filled with a coarse kiod of aapbalte. 
composed of the pitch of gss-tsr sad small gravel. The Joint should not to 
filled quite flush with the surface of the stoues, but left slightly hollow, as m 
tbe figure (a). If tbe expense of tbe eiphilte be objected to, Hme grout may 
be used to fill the joioii. Tbe lime should, for this purpose, such as 
will set under water. 

For the foot-favement, Caithness stone, inch thick, with 
sawn Joints, is recon.roended In preference tu V'orkahire stune 3 
inches thick. 

A good feundatioa to a road ie no less essential than a good inrface ; 
hardaess io tbe Istter cannot be insured without firmness in tbe former. 
Softness or elasticity ia a foundation will permit the lutface to yield under 
the wheels of a carriage. The rise and fall forms a new obstacle to be over- 
come, and causes an ineresied amount of friction to be opposed to the 
moving power. Besides, by the sinking of the paving materiel, the soft 
earth is forced op betwetn t^ stones, and covcis the road with mud. It ii 
worth while, then, to he at a little extra cost la tbe preparatioa of the 
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foo9d«UoB, «ben bo macfa dopendi opon U ; and I thiok the fnllowing plaa 
the belt •(Ujtted to tecure peifect firmoeu. A Icrel bed ii prepared for the 
matenali, tad oo thii a piTemeat of eammon §oft rock is laid by htnd. Tbe 
deepen itooee are oied for the ceotre« aad the itae U diminithed towards 
tbe side, so as to bring the top line nearly to the Intended transverse section 
of the road. Tlie stone* are all laid on their broadest edges lengthways 
across tbe road, and the tbicknesi of (he upper e<lge should not eiceed four 
inches. When the Ktting is completed, the irregulirities are broken off by 
liammeri, and the interstices filled in with the chips. On the foundation so 
prepared, a three.incb itritum of imall broken stones is to be litd. and on 
this, where the case will afT'jrd it, a coating of clean gravel should b« spread, 
and the whole rolled with a heavy roller until coosoUdated, when it is io a 
condition to receive the covering of paving stones. The under pavement 
would be itill farther improved by running the joints with good lime grout 
before laying on the ballasting; and in tite ease of macadam roads, tlie pre* 
viuus ballasting is not required, tbe maeadam being laid directly ou tbe 
pavement. 

The objection to a street formed and paved in a manner to permineot 
as thit described, is. that it requires to be frequently broken op for laying or 
repairing water and gu pipes sad making branch sewers, and cannot be 
reinstated in so perfect a manner. But water and gas pipes should not be 
laid io the carriage way, but in trenches formed along the sides of tbe 
streets, as shown in tbe f<»regoing engraving, and the sewer* should be double 
and laid in the bottom of these trenches. The advantages of (hi* mode of 
forming streets 1 have before pointed out, and shall now merely exhibit a 
statement of the comparative cost of the (wo modes. Tbe calculation is 
made for a street fifteen yards wide, and tbe actual cost of both modes ia 
given j— 

Et/imsM cot/ q/* «jJr-/reacAr«/or pat anJ irafer p^ea, and acscer*. 
a Y«'Cs Brickwork, to ODC Unosl fard. si a*, id. prr yard ffoptrftrUl •• <£t 1 B 

|0 Yard* Brickwwrk do. do. al 2$, Od. .. cub« •• 10 0 

C«st I'on B«irer« do. do. at&f. „ .. .. 0 A 0 

bid* Eotraoev* («Ttry 4o yards) alls. dd. „ .. ..016 

Total, .. ' d7 a 0 

£rfijn«/eif lorinp in /Ae eott q/faplnp Jouni pot aitd tta/er yipti, end 
rj-cora/inp/or trtetri Ay sutny tide-irtnehet. 

In Uw Unaal Yard. 

Utin Sewr, lOymrdacxcartUng. aayene.hair, at la. Od ^ 10 0 



0*s l^p<ra do. 3a. 3d. ...... 0 3 3 

Watar Pipra do. 3«. 3d 0 3 3 

Uraina do. Sad Plans P*. 4KJ. ...... 0 P 0 

Bracwh Pipes (Gaa and Walnr) do. 2*.dd 0 > < ^1 S 0 



Th* dlffirreoce of rspeeM .. ^10 0 



The excess of the eost of tbe trenches is XI per lineal yard of street ; but 
to counterbalance that cost, there is tbe saving in keeping the street in repair 
and clcaniing it — tbe convenieflce and the non-interruption of tbe traffic— 
and to these it ia impossible, in the preteot state of information, to assign a 
money value. 

For cleansin;; atreeta, the Report recommends washing them with 
water, and carrying the slush off by the aewe^l^ instead of carting 
the sweepings ; by which mestiis an enormous saving will be effected. 

'The water channels ought to be formed with smooth-faced stones 
10 inches w ide and fi inches deep, and from 2 to 4 feet long, laid to 
the general curved line of the croiis-section of the street, which 
can be laid at Ga. 6d. the superficial yard.— (.S'ce b in the engraving 
on previous jutge.) 

6W/y-f7rafc« sbpuld all be trapped, and tbe grating.bars either be BO 
close as not to admit stones and other matters which might impede (he flow 
of water in the drains, or the longitudinal openings may be crossed under* 
neatb by small wirca, forming, vrith the bars, a series of reticaUtions, which 
will prevent tbe passing of any large substance. The kind of trap which 
eiperience proves to be efficient is alluded to in tbe next paragraph. 

All traps which depend on tbe agency of water, are liiMe to get oot of 
repair, and require care and attention to maintain their rffiriency. Fur if 
tbe water be allowed to dry op, the gases have free passage ; and if it be 
allowed to remain long in the trap without being changed, it becomes im> 
preguated with tbe gasea, and yields them again to the air : constant change 
cf (he water is thus essential to tbe perfect action of sneb traps. The forms 
of water traps are very onmerous ; but probably tbe most simple and effirkat 
for bouse drains, when the drain pipe U not too large, and tbe supply of 
water abundant, is the plumber’s trap, which is a pipe bent to tbe sigmoid 
curve, as in fig. b. 

Where (he quantity of water passing through a pipe U very small, and 
yet the pipe requires to be large enough for an occasionally-increased dii* 
charge, tome trap, which can be opened to admit of any deposit being 
cleaned out, is probably to be preferred, and I have hitherto used the one 
represented at y, fig. 4. This is merely a modification of (he former, and 
answers well. It ia mode of earthenware. Where tbe fall of a sewer is oot 
great, and tbe bouse drains are apt to be filled with bock.water, the flap 
valve is tbe most effectual preventive which I have tried. It answers ad* 
miribiy fur keeping out back-water, and fits so tightly that no gu cin escape. 
TbeM valvea can now be bad made cu'irely of caxtbenware. The guUy 
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gr«t«t tbottld htrt do w&Ur trtpt. bat id their piece ehoald here flep velTet 
o/ the ume kiod ei the boaee dreioe. Fig*. 6 end 7 ehow the kind of 
lollf greie end vtlre Died. The grate, it will be leen. ii vertical, the face 
of it Mag io the lame place ai the face of the curb, aod the top of it form* 
log a portion of the curb} the Dap bang* vertically, and acta lO promptly, 
that the emalleit qnantity of water openi it. Tbii form of vertical golly 
grate aoiwert very well for atreeta which have oot a great fall ) but where 
the fall ia great, the water would iboot peat them without enteriag. I have 
prepared drawing* for a gully grate, valved on the aame priociple, to auit 
aieep atreeta where oew gulliea are required ; but to exUtiiig gulliea 1 propoie 
to apply the valve, in the aiotple manaer explained by the drawingi. Pig. 9 
abowa a prepoaed alteration io a gully grate, which ia removed to a abort 
dUtaoce from ita original site, and a length of pipe with a Dap attached 
eonneeta the new opeaiog with the former ceaapool, which ia bricked op 
onlil ita bottom forma a coatiuoatioa of the drain; thia I have uaed in a 
gully at the fever abedi with perfect aocoeaa. Fig. 8 ebowi the propoaed 
new gratev for atcep atreeta. 

For flaahing and waahinf^ the sewert it ia proponed to lay a main 
alon^ the eummit of the town, kept continually full of water from 
a reservoir ; and when a aewer requires flashing, a sluice ia to be 
opened, and the water allowed to rush down io a flood, carrying all 
impuritiea along with it. 

Beaidea flaihiog for the nadergrouad DUh, it la aecesiary to provide the 
nean* of waihiog all imparities from the surface of atreeta and coarta. For 
this purpose every court ahoold have a branch, with a stand*pipe at its upper 
end for the waihiog of it daily. Every street should alio have stand' pipei, 
at soeb diitaace* apart that ila whole surface may be washed over with the 
aid of a ihort hose. From these itand.pipca also the itreets should be 
watered. Ultimately fountain* ibould be erected in every available titoation, 
purifyleg the almoapbere by the motion of ibeir jeti, and clcaaaiog the 
water cfaauneU aod aewer* by their coniteot Daihing effect. 

Io my former report I submitted the foUowiog method of arranging 
ftaad pipea io the atreeta, by which tbeir situation night be ao readily 
aod diatioetly indicated that, in the event of a fire, oo loaa of lime would 
oeaue from the difficulty of diaeoveriag tbem. At present, the water-pipea 
have three kinds of apparatui to which hose may be attached— 4be common 
plug, the hydrant, aod the Gavin*plug. The common plug eonaiat* of a 
coni^ locket fitted on the pipe, which, when oot in use, i« cloaad by a 
wooden ping. When a bote is to be attached, the plug is withdrawn, aod 
an apparatua, celled a ataod.pipe, inserted in ita place. This ia a copper 
pipe, tapered at ita lower end. to fit into the aocket, and furnUbed at ita 
up^ cod with one or more acrewed noxale*, projecting horisontally, to 
which tbe boee ia attadmd ; it bu also a cock for regulating the discharge. 
These itaod'pipes are portable, and are carried by the firemen to tbe plug 
oeareat tbo place where the water ia required. The hydrant ia a more 
aimple apparatus; it consiata merely of a braach from the main pipe, with a 
Btop-cock and an upturned end, with a screw ooupling , to which tbe hose is 
directly attached. Tbe Gavin plug differs from tbe other two in being also 
a eock ; a atand^pipe is rtqoired in uaieg it. All theae have tbeir con* 
eaoicncea. The Gavin plug ii a ready apparatui ; but besides the diiad* 
vaotago of acting too qt^kly for high preMuret, it ti liable to the obgeetioai 
of eipoeing a large surface of metal in tbe roadway, of being subject to be 
acted on by frost ; and from its covar beiog attached to the pipes, the latter 
are apt to be injured by vibration and coocaBiion. The ata^.pipa is Uabla 
to deraugement from a pebble or dirt getting into its aocket ; and as these 
aoefceU are in boxea under the surface of the ground, there ia aometimet oot 
a little difficulty experienced io finding tbeir plaeea. Farther, tbe eye which 
requtrea to be formed round tbe metal box seldom waara uniformly with the 
general surface of tbe road (in tbe macadamised roads especially), but pro* 
jects above tbe aurface, and ^rma a very serious obilacla to tbe traffic. 

My opinioii is, that the apparatua, in any proper ayatem of supply, should 
bu coospicaooaly placed, readily dUtinguisbable, by night or by day, from 
evorytbing else, a^ always ready for use, witboot any appliaucea, wbiefa 
may be mislaid or forgot at tbe very instant they are wanted. With this 
view, I beg to lobmit the epparatiia exhibited in figs. 1, 2, end S, I propose 
that several lamp-posts in each street should be made receptadei for the 
water apperatui, tbe pedestal beiag made of a wee sufficieet to contain it. 
lo eecb lamp pedes^ 1 propose that an upright hydrant be fixed, with a 
coil of hose, sut^ent for wasbiug tbe slreeu, or filling tbe weteriag carts, 
eouatantly attached. The eock*box 1 would fix io tbe footway, always on 
the aame side of tbe lamp*posU, and at a constant distance from them, lo 
the event of a fire, the firemen’s boee would be inatanlly attached to the 
hose of tbe stand-pipe by a coupling screw. The pedestals for tbe water 
apparatus being square, aod those for the common lamps being round , would 
point out at once the place of the water apparatus ; and, if aee e ssary. tbe 
aide pauea of such lamps might be of oolourcd glass, as a still greater dii- 
taaclive mark by night. Every superintendent of scavengers and every ftre- 
maa would be provided with e key to tba door of the pastel, and in the 
pedestal the key of the cock would coastauUy remain ; thus tbara would be 
00 delay In usiog the water for any purpose. lu plaoM where lamp-poata 
are oot reqoired, tbe pedeatala neraly (fig. 3.) might be used, and these mt|bt 
also be uaed as guard posts at tbe entraaoe to narrow streets. 

Tbe Ump-iroos thus made promieeat. might be reodered stUl more useful 
by tba label attached to their tope, as shown oo tba aketdi. Oa these would 
be Gu* tbe names of tba itreets, and oo tbe Matre panel tbe distanee In 



miles aad furlongs from tbe Exchange. Coach aod ear fares might be thus 
regulated. On the plinths too would be made the permanent bencb-marki 
necessary under the Act, with tbeir height above the dock sill, expressed In 
feet and decimal part*. By these means, tbe simple lamp.post may be raada 
a very nseful as wall as a very ornamcnUl object. 

The Report contains some judicion* advice on the bext mode of 
cleansing streets, emntving cessfMXilji, dual-bitin, lay-atalln, Ac.; 
regulations for the width of streets and height of houses ; limiting 
the population. 

Tbe limitation of population per acre beiog once established, is ei«ily 
convertible into a role to detertnioe tbe area that a bouse should occupy. 
The width of a street due to tbe elass of houses being fixed on tbe priodple 
laid down above, tbe remainder should be allotted to the houses, the passages 
before-mention^, and the gardens or back-yards, as tbe case may he. Ou 
examiniog the statistica of health io Great Untsin, we shall find that, ia 
towns exhibiting tbe average rate of health, tbe aict allowed to every iaba- 
bitaot U about 25 square yards. If wc assume 5-38 (the Liveipool average) 
to be the number of iohabitant* to each hoiuc, and allow 25 yards to each 
inhabitant, we shall have 150 yards as the minimum area which health 
demands to be allowed to every bouse. Now bouses of the clui usually 
built in third-rate streets are 5 yards wide in front, and the width of the 
street due to these is 6*6 yards. Of tbe quaotity allotted to each household 
we have tbna 42^ yards due to the street and lane, and U7i yards, or an 
area of 23| yards deep by 5 yards wide, due to tbe bouse and yard. Of 
this tlte house will probably occupy 10 yards, leaving 13 yards in depth, or 
65 square yards for tbe garden or back-yard and its erections. This, then, 
is what would be required to insure a slate of health of the town districts of 
Britain, when houses are built in streets without any other source of air and 
light than what tbe street* afford; if, however, open spaces are leA. such 
aa eonrtt, squares, and the like, the problem being simply to allot a certain 
number of yards to every inhabitant, a deduction commensurate with that 
area may be ma^ from the amount allotted to tbe yards or gardens, pro* 
vided that, as before statad, tba hooves be so arranged io respect of these 
open spaces as to raeeiva t^ full benefit of them. 

From the remarks on buUdinga wo give the following extracts : 

Every bouse sbouM bsve a water closet ; but the water doset should be 
adapted to the place it is to occupy, and the habits of tha users. Water 
closets at present in common use are essentially of two kinds, tbe valve and 
the pan doset. Tba former bu been long held in high uteera end is ex* 
pensive ; the latter is tbe chuper article, aod 1 think undeurvedly under* 
valued. Both are open to tbe objections which 1 am about to point out. 
As these apparatus perform ao important part in sanitary improvement, it is 
neoassary to ioqoira bow they can be made to fulfil tbeir dastgo in tbe best 
possible oannar, that is. to carry away tbe soil ioitantly, oot only into but 
through tbs drain and sewer. Tbit will obviously depend on the quaotity of 
water that ia discharged along with tbe soil. Now, in tbe doseti in use tba 
quantity of water retained io the besio and discharged with tbe soil is so 
small as to be inadequate to carry the soil away, and reliance Is generaliy 
placed oa tba wnrA or stream that is tent after it. This stream is geoerally 
discharged by a l| inch pipe, while the soil pipe is 3 inches in diameter, and 
coosequently it can have little fiaibiog power. This 1* tbe defect in all 
existing closets, tbe attention of the makers being directed invariably to the 
inereasa of the wash, and oot to the msiataioiog a sufftciaot quantity of 
water io tbe basin. When, on tbe eontrary.the basin retains a lar^ quantity 
of srater, and tbe opening for discharge is made with the requisite soddeo* 
aesa, tbe full flashing effect of the water is obuined, and the stream acta, m 
ia tbe other eloieta, ia rinsing the basin and refilling it. It is oo this pdn* 
cipla that tba water eloaeta shown io the figure are designed. Both have 
aoiwared completely. They combine tha advantages of ebeapnasa aod sim* 
plidty, aad can hardly be put out of order. 




Pip. 10 and 11 show tha elesal adapted for tbe interior of a hoaaa, and 
fig. 4 that adapted for a yard, a court, or publie iseceaaary. In tbs figures, « 
reprssanti tha baaia, which, with its supports aad Iba pipes bebiad, r, are 
formed of glaxicd earthenware in one pioco. In the pipe at e b fixed a b^x 
coataittiag a ooUar of laatbara, through which a braas or copper tuba 3 ilidaa ; 
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tbi« tube U opeo ul both eode. To the end of the pipe A the toil pipe it 
uitached. When the tUding tube U lo the poiitioo shown la dotted lines in 
fig. 1 1, water admitted into the basin will rite to tbe height of the top of 
the tube, and if more be added it will escape through the tube, which thus 
forms &n OTcrflow. When the tube is depressed bjr Uie closet handle to the 
level of tbe bottom of the basin, the whole of the water and soil is initantly 
discharged. This simple and ingenious water closet, which rasy also serve 
as a sink for cottage dwellings, is tbe invention of Mr. Kirkwood, plumber 
and meehanUl, of Edinburgh. 1 have fitted op several of them, aod one 
which has been in constant use at tbe new officea io Cornwallts*street sioee 
their opening, baa given perfect utisfaction. 

I hava proposed to use tubes of earthenware or glais, ground, in place of 
tba brass tubes, for tbe sake of cheapnesa. I have also proposed to modify 
it to far u to convert tbe aliding tube ioto a turning one, so as in fact to 
form a stopcock, the tobe of eartbeoware being ground into a socket of tbe 
same material, thus dispensing with tbe stufBag<box. Other modificstions 
will present themselves to those who give attention to the subject, the prio* 
dple being steadily kept in view of receivine tbe soil io a large quantity of 
water, which, when discharged, aball be sufficient to carry it, not only into 
tbe drain, but through it. 

Tbe otiter water closet ii adapted for hack yards, eoorts. and pohlic neces* 
sariet. It is designed on tbe same principle. In fig. 4. « «, is a Urge tank, 
formed of stone, slate, iron, or other non-abeorbent material. Its bottom is 
made to ilope to one end, where tbe mouth of the soil pipe^ Is inserted, and 
closed with a loaded plog valve c. To this valve a chain is attached, and, 
being passed over a pulley, it has a handle fixed to its other end. I) is a 
supply pipe, from which the tank maybe filled; e is the overflow pipe ; /* 
tbe seat of the closet. The tank in the case of cottage dwellings may extend 
between two coUsges ; io courts it msy serve for ss many separate water 
closets u (here are bouses ; aod, in like manner, for public neeessaiies, any 
number of separate closets may be over it. The supplying of the water, and 
tbe discharge of tbe cuotents of tbe tank are not under tbe control of tbe 
user, but in every case, of tbe scavenger of the district. The cock of the 
supply pipe aod the handle of the discharge valve are contained ia a small 
lock'Up cuphotrd, accessible only by him, aod once a day, or nftencr, as the 
case may be, be pulls tbe handle which lifts tbe valve, and allows the soil 
and water lo be discharged in a torrent ; this being done, the valve Uallowed 
to drop, and tbe water laid ou by the supply pipe until tbe tank U full, 
wheo it is again ready for use. Tbe soil being received into so Urge a body 
of cold water aa the lank contains, la not lUble to decompose ; from the 
time it is sllowed to retnaio it becomes to a certain extent dissolved and 
diffused in tbe water, and when the conteots of the tank are discharged, 
being nearly fluid, they pass off without impediment. Such water closets 
tmit DO bad odour, they cannot go wrong, and. from being directly under 
superintendence, and their action iMing independent of tbe user, they cannot 
suffer from ignorance or neglect. A closet on this principle has l^n fiae^i 
up at the public officea for the work people out of doors, and answers its 
purpose admirably. 

To the advocates for employing tlie Ordnance for making the 
Hurvev of London, we be^ to direct their jinrticular attention to 
the following ob^ervationn, which ought to have, if anything would, 
Kome weight with the government, in reference to sanctioning the 
einploymient of the OMnunce in doing that which can be much 
Irettcr done by civil surveyom and engiiieeni. 

M'itb regard lo the survey of tbe borough, I beg to state, tliat I have 
been actively employed on it, with a large staff of surveyors, since June 
last (1047.) There is now completed the triangulatiou of the greater part 
of the whole area within Ibe Parliamentary boiiodnry, and Ihe detailed 
survey of about two<ihirda of that area ; about half uf which is plotted to 
a scale of twenty feet to tbe inch. The reasons which led to (he adoption 
of a scale so much larger (ban that recommended by Government are 
known to tbe comroiltce; but as the necessity for the large scale bas been 
queetloaed, aod, as io tbe iovestigation of tbe subject by the Meiropulitao 
Kaoitary Commissioners, evidence has been suducod involving grave 
charges against ihe Owporation of Liverpool, I shall take the liberty, 
briefly, to allude lo the subject, and shall show by a simple statement of 
facts, how rush aod grouodleM these charges are. 

I have first lo remark, that in the evidence referred to, (here is an 
obvious confounding of two things— ^general sewerage schemes, and (he 
sewerage of a town. For tbe one a contoured, gmeral, or block plan, on 
a small scale, so that the whole area may be comprehended in one view, is 
what is required ; and for the other, the details of the structural arrange* 
Bients to a large scale— the tarpr the belter, so (bat every minute pecu- 
liarity may be seen aod provided for. In desiguiiig iraproremeots, there- 
fore, both plans are necessary, the small index map for ihe ascertaining 
the drainage areas, the outfalls, and the mala lines of sewers and gas and 
water pipes ; the large plan fur tbe detsdls. For the first purpose, for 
extensive areas, a scale sixty inches to tbe mile is totally useless, as being 
too large, and fur (be second, it is equally useless, as being loo small, and 
Its adoption would necessitate tbe re-survejiug of every portiou of the 
town in detail, as the works are carried on. Tliuik, even fur the sewering 
of the town alone, tbe sixty-iocb scale would not be sufficient ; but the 
CpuDcil of Liverpool, onder the Sanitary Act, have not only the control of 
tiie sewers, bot are also surveyors of highways, guardians of public pro- 
perty aod have the control of the wa:er supply. In adjusting the levels 



of streets, plant and sections are required drawn lo a scale so large as (o 
exhibit, rlearly and disiinctly , (he details of acce»scs and appruschea to 
(he buildings un each side. Such a plan admits a!*o of Ibe bouudaries 
aod divisions of properly being minulely detailed, aud allows of iLe 
details of sewers, service draius, water and gas mains, aud service pipes, 
aud in short the whole structural peculiarities of (be locality to (m> repre- 
sented wiUiout confusion. It is in facta working plan. 1 shall briefly 
recapitulsie these reasons. 

I. It obviates tbe necessity of separate detailed surveys for improve- 
ments. 

II. It enables the perfect deUtI to be shown of parts which most require 
improvement io lines, levels, and sewerage, and also for the supply of gas 
aod water. 

III. It admits of the perfect measureraent of the boundaries sod divi- 
sions of property, enabling tba aulburities to guard against future eo- 
croBchmeols. 

|V. It shows the structural arraagemeot of the streets, with the compli- 
cated lioes of water and gas-pipes, sewers, and service drains. 

ItoubUess, all these might ^ shown on a plan of (K) inches lo the milw ; 
but such a plan, like many other efforts of ingenuity, would be mors 
curious (ban useful. 

1 here cite the portion of the evidence referred to. 

Captain Yoilaod says—** At Ibe present inoraeiit the Corporation of Liver- 
pool, who art engaged io carrying out sanitary measures fur (he town of 
Liverpool, have abstracteil a number of assistants from Uie Ordnance 
Survey that will answer the purpose of carrying on tliis very necessary 
work, at rates of pay varying from fiOO to 700 per cent, over (bat which 
they received on tbe Ordnance Surveys; and this, after having been fur- 
olahed by the Ordnance Survey Departmenr, almost at a numinal price, 
with a skeleton plan of the town of Liverpool ou tbis scale, with soa>e 
altitudes inserted at the comers of streets." 

** How do you account fur the Corporation of Liverpool desiring to have 
an adiiitional and accurate survey, they having already those outlines 
which are sufficient for all purposes of drainage 7—1 imagine it is lo pro- 
ject their sebrutes. 

** Tbe Comiuittsioners are anxious to ascertain what it wonld cost to 
survey the metropolis sufficiently for Ibe purpose of drainage and sewer- 
age ; thrrvfure it was that the question was asked, why (be people of 
Liverpool should be anxious to have a more complete survey (ban is neces- 
sary fur those purposes 7— All 1 stated, as bavtag beeo given to tbe Liver- 
pool Corporaiiuo, were skeleton plans, notembraciog every alley and every 
court. 

" Tbe Liverivool Curporalioo own a great deal of property io Liverpool, 
do they not 7—1 du nut koow.** 

First, as to the abstraction of surveyors the only surveyors employed 
io (be survey of Liverpool, who were known to me to be on (he Ordoaace 
Survey, are two, and these applied for employment, recomoiended to the 
fsvourable ronsideratioo of the Committee by the officer under whom they 
were at the lime. One other surveyor applied as a person out of employ awni, 
whom 1 afterwards discovered lo be engaged on the Ordoaoce Survey at tU« 
lime of bis application, aud we have other men who at some period or other 
have bet-Q rsopluyed in tbe Urdoance surveys of Euglsod and Ireland, bat 
a'i of whom had been engaged in railway survey belwceu leaving the 
Ordcaocc and being employed by me. All the surveyors, with the one ex- 
ceptiuQ staled above, werr engaged on application to writing, aocompanied 
by testtmooiais of tbcir character and capability from persons io wbuee 
employment they bad previously been. So far then for tbe truth of the 
staiemeut as lo Uie '* abaimciioo of a number of assistaots." 

With regard to tbe amount of salary paid the assistants, I may stale, 
that it is invariably commensurate with (he work done, and ranges from 
£46 to £ I SO per annum. This highest amount is, 1 suppose, somewhere 
about SOO per cent above what is paid in the Ordoaoce Dcpartneal to 
civilians. Capt. Vollaod asserts that the salaries paid in Liverpool are 
700 per cent above those of the Ordoaoce staff; where be got bis iofvr- 
matioo as to the amount of these salaries 1 know not : be cortaioly did not 
apply fur it either lo the treasurer or to me— tbe only parties who could 
have informed him rightly. 

Tbe whole of the evidence relating to tbe getting up of surveys for 
sanitary purpoFcs is an attempt to prove tbai it can be more correctly aad 
more cheaply dooe by the Ordnaocr tbao by corporations or localsurveyurx. 
But, to verify cslculalioos of this kind, let tbe actual and not tbe f$timai4d 
cost of Ordnance surveys be produced. Kvery uoe knows that to produce 
anything iu extreme basie lacrrases immensely the cost of producUoo. 
The Council uf Liverpool, finding (hat tbe detailed Ordoaoce survey of 
the town was nut completed, aud being refused liberty to make a traciog 
of tbe portiun alleged lo bo fiuished, urged by Deces»ily, bad no alteroa- 
live but to proceed witb a survey of their own, although perfectly aware 
ibat the necessary haste would much increase the cost. Now, buwever. 
that the expeose of wlitt is dooe is known, and Ihe cost of completing 
the whole rao be currectly calculated, it would be useful, as a test of tbe 
comparative expeose of wbatraaybe called private and public plans, lo 
ascertain from the proper aulJioriltes in the Ordnance office wbsl tbe 
country bas already paid fur tbe incomplete plan of Liverpool, and bow 
much It will yet cost; bow long it has been io band, aod when there ise 
reasonable prospect of it* being boisbed. 

In ten months (he work which I bare already detailed bas beendoee; 
aod, in addilioo, a map of tbe town aod surrouDdiog district, embracing 
an area of 27 square miles, bas bees compiled on a scale of 19 \ iacbca to 
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the mile. nnJ on this eoDtaur lines at four feet altitudes have been laid 
down. These cuDtonrs iorolfed the observation of a greal luanj levels, 
and a laborious calculation. A copy of this bas been made for Mr. 
Hatvkrsly, for the purposes of tbe water supply. 

Resides this work, belonging especially to ibe survey required by tbe 
Act. a tery great number of detsrbed surveys and (he sections, to meet the 
emergencies of tbe time, working drawings of sewers, and of the new 
oftices in Cornwallis street, and many highly-hniBbed drawings to illustmie 
the reports made by me, have b^n eieculcd by the surveyors aud 
draoghismrn ; and although these are, for the must part, valiinhie Uocu> 
mcots, their execution has nut a lilile iotrrfered with the progress of Ibe 
larger wurk. Tbe street surveys and sections required for the adjustment 
of the levels in laying out new sirceis alone amount to 1^0. 

The work being now so far advanced, and tbe completion of the contour 
plan having rnablrd ue to make the necessary estimates nf the cost of the 
sewerage, a reduction may be made in the surveying slslT, if it should be 
thought desirable. Tbe list of the new stiiff 1 have sutirmttrd in the 
estimale of tbe expenses of tbe Engineer's Dcparlincat for tbe eusuiug 
yifar. 



FROCESDinas or sczsNTxrxo soczsties. 

INSTITUTION OF MECHANICAL ENGINEERS. 

Tbe following papers were read at tbe last monthly meeting held at 
Uirraiogham 

BONE CRCSIIING M\CHINE. 

Mr. Bcckle premised that, in selecting his present subject, he bad Iisd 
in view the desirability of imparting au agreeable varii'iy to their proceed, 
ings. The object of this coinraunicaiiou was to rmlsavuur to direct tb* 
attention of sgricutlunstB to tbe usefulness of a machine for prrparine 
bone dust, which has been found to be a must efikariimi manure, g 
machine which is alike available to renovate the nobteiDHu’s estate nr (ha 
|)eaiaurscoUage>garden. Ao ash plant, an in>n bar,a pebtile fr<*iu tbe brcioke 
and a band sieve, furnish him with a bone>tnill for all he requires. The ar> 
raogemeet of this machine reduces bone to a stale of mrsl. and thereby 
preparce it for a rapid change into a state of solubility— the rapidity of tbe 
effects of phosphate of lime on the growth of plants depending upon its 
greater or less solubility. In all other mills which bo hsii etsinined, their 
construction will merely crush the bunes into lumps ; and when laid on the 
land in that stale they remaiu many years undecouiposcd, with little benefit 
to the crops. 

In the year 1RSS h)s attention was directed to Ibis subject by the stew* 
ard of a large estate in Oxfordshire requesting him to construct a mill to 
grind bones as fine as possible ; for he found, In practice, that the bones 
prepared in the usual manner were of little beoelll: he also objected to 
the usoal method of boiling tbe bones before they were crushed by the 
rollers. For this genOenan be constructed a mill driven by two horses, 
which snocevded so well (hat he was requested to increase its powers, and 
to work it by a water*whe>-| of lbrce>borse power. The first ciop of 
taroips averaged 47 inches in circumfereuce and 3'.2|tb. weight, 
from seed of tbe red turnip, received from Messrs. UrumtnumJ and 2^n, 
Agncnltural Museum, Stirling ; sown in May, and producing as above in 
October, lo tbe year 1639 he constructed a second boae-mill, whuh was 
erected on an estate in Surrey, driven by a water-wheel thirteen feel in 
iiiaaketer and four feet wide, with additional coDvenirnres to the former 
one. After a careful course of experiments, he received a letter from the 
proprietor of the estate, of which the following is ao extract: — 1 am 
litncb obliged by all the attention you hsve given lo my boDe-milt, with the 
perfonBtBce of which 1 am entirely satisfied. Vi'e pro^luce thirteen 
bushels of floe dust per hour, and seventeen bushels of flue dust appear lo 
be the product of half a ton of raw bones. Thus we shall be able to pro- 
duce IM bushels of dust, the product of four tons of raw bones, per day 
of ten boars.*' lo tbe sketch of a mill or machine laid before ttie mecliog, 
Mr. Rnckle made several additions and improvemenU which were not in* 
truduced in Ibe former ones. The posUions of tbe stampers were altered 
ia coosequeoca of Ibe resolt of etperimenis, and elevMtors were an 
udditsoo of mocb nsefulorss, as he thereby lessened Ibe duties of the at- 
t«-odant, whose only care is to admit water oo tbe wheel, and observe that 
the store of rongb raw bones is ample, and tbe machine performing salts- 
factorily. The rongb boues are recommended to be heaped up lo a shed 
adjoioiag tbe mill { they are permitted to slide down the ioclined platform, 
from whence they drop into the stamper-trough. Tbe middle stamper is 
recommended to be heavier than tbe outside ones, lo enable it to break tbe 
Urge bones in pieces ; those pieces pass on in tbe trough from one sumper 
to the next, and when it bas moved lo tbe outside stamper it is reduced 
into meal. It then passes into the dressing cylinders, which are placed oo a 
descent, and by their velocity forte tbe floe dost ibrougb the wires. Tbe 
coarse dost falls from tbe end of the cylinders into a box, where it is raised 
by tbe elevators, and descends into the stamper-lrougb, to be crashed fine 
enough to pass through the wire meshes of the dressing toaebine. Mr. 
Buckie also recomroeoded tbe application of elevators for conducting the 
ground bone dust from the bins or store in the cellar into tbe wagous, lo be 
by tbsn coovejed to tbe drill or sowing maefaiaes. 



H1GH.PRB8SURE BOILERS. 

On Iligit-Pretturt Bsi/rrs, *nd ta J9ei/rr Erplusisas.'* By Mr. 
Smith. — “At the last meeting I laid before you a tracing and description of 
the steam-boiler which recently exploded near Dudley, and though Umedid 
not permit any discussion as to Ibe merits or denienu of the construction 
of the said boiler, 1 think it very evident th«t boilers of similar construe* 
tioo, forinatioo, and dimensions, caanut be safely used for high-pressure 
steam, say 40 lb. or 50 lb. per square inch. 1 make this ussertiun, because 
tbe great diameter of the outer shell renders it very liable to be torn 
aionder by tbe interasl pressure, and the iulrrual vertical-fiue being also 
of such dimensions that it may be forced nut of form and suddeuly col* 
lapsed by external pressure, and if that system of boiler were (o be made 
safe by a Urge reduction of the diameter, it would make steam insignifi* 
cant in capacity, heating surfsice, aod gcurraiiog power, uiid cunsequenlly 
unfit for the purpose they are intended— namely, to use the great quantity 
of lost beat that escapes from the puddling furnaces. 

** 1 have prepared tbe arcompauying drawing uf a boiler which I recom- 
mend in preference to those on the above principle, bring much belter 
adapted fur generating and safely containiug high-pressure aleum, and I 
think more convenient in every other respect for the above system of 
heating. The boiler is 32 feet long, and 4 ft. 9 in. diameter, with two 
lubes ur flue-pipes under it, each 3G feet long, aod 1 B. fi in. diameter, and 
attached to the boiler by vertical pipes 10 inches diameter. The Oue-pipes 
are made in a bent form, so as to be highest in Ibe middle, sud dropping 
at edch end, lo keep circulation in the water. The drawing willsnOi* 
ctently explain every other particular conorcled with this boiler, so that 
further description is unnecessary; I shall therefore now only poiril out a 
few of the advantages it possesses over the system of boiler before re* 
ferreil to 

“ 1st. The diameter of this cylinder being small, they may be made of 
much Ihioner plates, and still be perfectly safe with a greater pressure of 
Bleam. — 2nd. The beating surface ia large, sud concentrated without 
winding Outs, 60 that much steam will be generated.— 3rd, Tbe urea uf 
water surface being much larger, there will be less difficulty in mainlain- 
iog its proper level.— 4tb. The steam aod water spaces aodbealingiur- 
facri harmonise in tbeir proportioos.—fitb. Tbe great facility for cleaniug 
out, which is ao object of tbe first importance in the construction of all 
kinds of steam-boilers, as it is well known that where any difficulty exists 
in perfonniog that operation, the chaoces are that it will eiUter be imper* 
feclly done or left undone allogeiber, which is one cause of msny of tbe 
fatal explosions that so frequently happen with land boilrrs: — t, 
Mal-formatlun for tbe working pressure aod quantity uf vapour re- 
quired; 2, Want of proper care lo Qt every boiler with proper steam 
find water indicators ; and 3, Neglect of cleaning oot at proper times. It 
is a lamentable fact that many boilers are still in use, which are extremely 
liable to accident from either of tbe aburc-oamed causes ; aod 1 think Ibe 
following reasons will to a great extent account for so bad a stale of things 
exialiog to a country where so much engineering skill may always be pro* 
cured to rectify such defects. 

“ I. Respecting roal-foriDatioo, I would state that parties about making 
erections for steam-power, generally make the first outlay of capital a 
leading consideration, and consequently cramp the dimeusions of their 
engines so that they are Jost calculated to do the work required, and 
nothing to spare, bbortly afterwards, however, some extra machinery is 
iniroducrd iuto the eslablishmeut, and (he engine being found defective la 
power with Ibe origioal pressure, ao extra load is immediately put upoo 
the sitfety-valves uf the boilers, and this practice is repealed from time to 
time, as each little additional machine muy require the extra power. It 
follows lliHt the boilers, which were pruacully arranged to do the wurk in 
the first iostaoce, are at last a mul-fornmliou for the intreased pressure, 
and working in a highly cJaogeruus »tate, while the unsuspecting opera* 
tives may be seen crowding round to W'urm themselves at meal times, 
wiien tbe danger is probably at the greatest pilch. 

“II. Respecting detective slcaui and water indicators, I have always 
observed that land engine boilers are oot so efficiently fitted with these In* 
strumeats of safety as mariou and iucomolive boilers, although 1 think it 
very necessary tliat they should be so, seeing that a number uf Ib-m are 
frequently left to the charge of one individual, with other duties besides 
that require much of bis time aod allentioo ; whereas the iudicators of 
fDaiine and locomotive boilers are constantly under tbe eyes of one or 
more engineers of well-proved character and ability for tbe duties re* 
quired ; and, moreover, eugioeers of a higher class are always resident Ia 
I be principal stations, Invested with power to examine eugioeers, and 
inspect the whole machinery. 1 have shown, on the present drawing, all 
tbe indicators which I consider necessary for a higb-pressure boiler ia 
ordinary circumstances, which are as follows:'— One feed-cock or valve ; 
one float- water gauge, with stand aod wheel, and couoterbaiaooe weight; 
one glass water gauge ; one steaoi-whistle, also for a water gauge ; aod 
two safety-valves, one locked up. For low-pressure boilers, 1 think the 
open lop feed-pipe, with open pipe also for tbe float-wire to work through, 
Is a very perfect apparatus to prevent the steam from rising too high, or 
the water getting too low. 

ird. RetptcUng keeping of boitera clean, 1 have seco that procrti very 
imprrfeclJy perforiacd, aod ofteo altogether oeglecied in establishments 
where a sufficient number of spare boilrrs are oot provided, and time oot 
permitting to get tbe boiler cooled down fur men to rcoiaio in it to do tbe 
work properly. But 1 believe tbe greatest cause of oegiect io this moat 

»?• 
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imporiAot matler ia iti beiB^ ((eocrmllj looked apoa a$ a IbaakteM aort of 
jub, ibe eogioe*iDaD alwaya coDiiderioK U ao extra duty, for which be 
cJaiui extra allowaace. ai^ the maater conaideriog that he paja him ao0* 
caeoily to include that work with hia other duliaa. The reaolta cofiaeqoent 
upon ioaiientioo to boiler cleaning, require no conraeot here ; every prae- 
Itaed eogtoeer being well acouaioted with tbem, kouwa that if actual 
eaploaioo doej not happen, the tear and wear upon tboae parta moat 
aapoaed to the flra mutt be greatly iocreaaed, and ao keep up a heavy ex* 
peoae ia repaira, independent of the imneoae qoantity of extra fuel that la 
required to keep up the atean. 

** I trait tfaeaeremarka will tuffice to draw the aiteetioo of the luatltotioD 
to tbii very important aubject, and that the proprietora of ateam*power 
may be coovinc^ that the amall extra ootlay required to make the boUera 
parfrctly aafey will be more thao repaid by the economy in workiog.** 



ON THE FALLACIES OF THE ROTARY ENGINE. 

Before entering on Ihia oonaideration of the aubject, the Preaideol lu- 
vited Mr. Oaiona, who ia not a member of the Inxlitutioo, to dearribe a 
diae eogine, of which ha ia the inventor, and to atate wherein it differed 
from other rotary enginea. Ha claimed for hia engine a auperiority over 
the crank principle in power and aaving of fuel; Uie chief peculiarity, 
however, ^iog ao improvement in the mode of packing, ao (aa was 
alleged) aa to make iia piru perfectly tight. Me. Oaiona aaaerted, that 
the loaa of power in the uae of the crank naa ealimated by lome eminent 
men at iVIhi. Thia, be aialed, waa aaved by hia engine. There waa no 
friction, and yet by tbii mode of packing, all leakage waa obviated.-- 
After a few remarka condemnatory of tbe principle, the Preaident pro- 
ceeded to read hia paper on thia aubject. Aa (be explanatiuoa «ere ac- 
companied by referencea to dUgrami, we adopt ao nucb of tbe paper aa 
will give an idea of Mr. Stepbeuaoo’a argument He remarked that, aa 
all laven gave out tbeir power at right aoglca to their fulcruraa, it would 
be acco that a right-angle line frum tbe couneciiog-rod to the centre of the 
beam woold be (be true measure of tbe length of tbe beam when tbe crank 
waa at balf'itruke— therefore, the J^lh uf biiir the length of the beam 
wonld be gained by the piatoo-eod o? the beam. The crank being S feet 
loog, the up and down itruke of (be piiton would be IS feet ; the crank- 
pin would, of course, have pa»aed through a apace of nearly 10 feet. 
Now, a weight hanging upon a drum nearly 4 feet diameter, would 
balance the aame weight on tbe pistou-end of tbe beam ; each would 
move at the lame velocity, and pasa through tbe aame apace in the aame 
time. It would be obeerved, that from C to D on the diagram waa a little 
more than one*lhird longer than from G to D ; it wonld, therefore, be aeeo 
that tbe weight at the piftou end of Ibe beam bad a little more Ibao one- 
third advantage over (he weight of the drum. And it would also be aeeu 
that from C to E waa half-way from half-stroke to the botiooi centre ; at 
thia portion of the stroke tbe leverage of the crank would be nearly S feet. 
The iocreaaed power that existed in the crauk from half-stroke to this point 
would gradually be lost frum E l<> M ; it was, therefore, clearly proved 
(hat no power was lost by the craok-imutoo. as the weights resolved (hem- 
•elves into a simple lever. There would br a little li«e of power when tbe 
cugiue was turuing the centres, w bich is compeiisaievi for at the conuecting- 
rud cud of (he beam by (be segmeot of (be right-angle line. Now a rotary 
engine could only give out its power oo (be arm like any olber lever; and 
if li e piatoo passed ibruugb a apace of ID fret, it would just balance a 
weight equal to the aame power paasing through the same apace. The 
Pretideni, in cootinuali m. aaid that oo mao could improve the lever ; it 
waa uaeleM to talk at that time of day of the lota of power by tbe crank : 
tJiere waa uo such Iota. He asked, wbat bad beeo tbe performance of Mr. 
Ouiooe* engine at Derby, where it was tried 7 

hlr. OaioxB said ibat In (base axperimenta the saving waa equivaleat to 
90 per cent. Would tbe Fresideul l^lieve the fact if he saw it 7 

The ParatPEMT, with good-humoured warmth, exclaimed, " No, I 
wouldn't. Sir. 1 would believe t waa mad first, or that there viaa magic 
lu tbe eiperimeot.'' 

Mr. MiLLxa, of Blackwall, remarked (hat (here waa do lo*a of power 
by the crank; and he night also add that nobody, be believed, objected 
to the priociple of the rotary -eogiue, except so far aa regarded the diffi- 
culty, or rat^r tbe impossibility, of packing it perfectly light. No doubt 
tbe roi^-eogine bad its advantages, such aa its appUcation to tbe acrew 
in marine engineering, and wherever email space and considerable power 
was oeceaiary ; but the ruck upon wbkb ioveators split, was the packing. 
He would as aooo think of iovenUng perpetual motion aa uf overcomiog 
that difficulty. 



BRITISH ASSOCIATION. 

Nottt/r«m th9 Preceedmpa Jfrefmp AeU af Svenit*, Jugmit, 1848. 

Aerucanow or llaaraD Gaaes rmoit FcaXACKS. — At the Yitalafera 
Iron-works near Swansea, under the management of Mr. Budd, a valuabla 
application has baen made of tbe heated guea Ibat are usotlly permitted to 
escape from blast furnaces. The heeted gaiea are In tbe first iuitanee con- 
ducted tbroogh borttontal paasagea at tha top into a stove, where tl>ey beat 
tbe eempreaaed air in its passage to tbe furueee to form the hot blast. Tbe 
air which ia conveyed to ibe stove in a coovolotion of pipes ia heated in this 
maooer lontmat 700^ or Tbe bested gaaoa after baving done daiy In 



the atova, are eeodocked ander the boilers of the engine employed for ooa- 
pressing the air, and experience has proved that tbe toilers can he heated ia 
this manner more effectively than by fuel, with tha additinnal advantage 
that there ia no corrosion of (he iron. Only one of 'be toilers at (be 
Yitalafera works la aa yet fitted up in this manner, but the experiment has 
answered so well, that all the boilers will shortly be bested ia a 
manner i and thus the power for compressing Ibe air and tbe means of heat- 
ing It will to procured by uaing the mere waste heat of tbe fumaeea. Tbe 
“ bot-blaat" will by this means coat literally nothing, and it ti estimated 
that if tbe plan be canied out throogh all the iron works in England and 
Wales, there will be to enaual uving of £1,200,000, without ukiog into 
account the aaving arising from tbe diminished wear of the iron in the 
boilers and tbe heating tab^ Even this saving might be iacreaacd, for at 
preaeat tbe betted gases are permitted to escepe unconaBmed ; and by a 
judkiooa admission of air to supply the required oxygen for combustiM, tbe 
heated grnea might be advantageously burned, la (his manner some of tbe 
furnaces iu Belgium were ecooomicelly managed several yeert ago, th« beat 
of tbe eoDinmed gases being employed ia various procesaea. 

A Dmr CoNoanaxa.'— Mr. Joseph Price made a cornmnnicatlen In (be 
Mechanical Section, of a plan that be bai lately adopted in tbe eoostnietioo 
of marine engloee, end which be then made public for tbe first time. Tbe 
enginea coeatnicted by Mr. Price combioa the eflTecta of high prcaaure and of 
eondenMog enginee. Tha ateam ia worked at a pressure of about 201b. to 
tbe square iueb, and It Isauea from the cylinder, after liaring done iu work 
there, into a dry condenser. Tbe condenser ooniiiti of a chamber eoataining 
aeveral pipes, throngh which tha water pasaea aa the vessel is propelled for- 
ward, and by this mraas the pipes are kept cool- The steam emitted from 
the cylinder meets, u Mr. Price expressed it, with a ** cold reception" in the 
condensing chamber, and the water of the condensed steam coiiecta at the 
bottom, whence it is forced again into Ibe boiler by e small force-pump. In 
this manner the boiler is eooatantly supplied with freab water, even at sea, 
and there U oonseqnently no inemsUtiou. This arrangeincnt of the condeoacr 
would admit of the nie of spirits of wine instead of water, if tbe waste by 
leakage could be avoided. 

Low-Pniaatrmn Arvospiixmxc Railwat.— A large model of n low- 
pressure aitnospherle railway was exhibited in tbe Mechanical Section, by its 
inventor, M. StruvA In this plan tbe original mode of atmospheric pro- 
pulsion ia adopted, the carriages and passengers being all iuclosed witbio Ibe 
■tmoipberie pipe. It Is proposed, however, to conatruct tbeatmoapbericculvrrt 
of brick-work, and it ia to be illuminated by vrindowt; to that tbe pataeogers, 
tbougb inclosed, will not be excluded from daylight. A shield ia fixed to 
tbe carriages, against which tbe preunre of the atmosphere ia to act ; and aa 
the requisite presaure need only be very low, there is no neceaaity to be 
particular about the shield being air-tight at tbe edgra — indeed, it ia inteoded 
that it aboold move without nay frictiou agiinat the aides. With an area 
Urge eoongh to admit the railway carriages, it U calcnUted that a pressure 
of aix-tentbi of an inch would be luffioeat fur ordioary speeds, and it ia 
proposed to obtain that amonot of exhauiUon by Urge pumpa formed some- 
thing like gaanmeters, which work up and down in water, and expel Ibe air 
from the large pipe. Tbe estimate for coaatructing a railwiy of this kind ia 
£7,000 per mile. 

Tan Ibom Paoovea or PxmieTLrAatx.— ^It wu stated by Professor 
Rogers, of PenBiylvania, in the Geological Section, that the annual quantity 
of iron produced in that slate exeeeds the whole aonual produce of Sooth 
Wales I tbe estimated quantity being 700,000 tons. 

Ton CoLOoai.sQ PaoriaTT or MAOont.— Dr. Edward Sehonck pve- 
sceud to tbe Cbeoical Section bis third report on the colouriog property of 
madder. Tbe extractive matter of madder-root contains seven aiffereni sub- 
stances, only one of which, however — tbe alixarine — is of value for its colour : 
ill tbe others, indeed, lend to impair the colour yielded by alixarine ; and 
the ebief use ia adding lime to madder In dyeing Is, that It combines with 
tbe other subitaoces, and renders them harmlsss. Potaas, or other alkalies, 
woold have a similar ciTcct ; but as lime is cheaper, there weald be ao 
advantage gained in inbstilnting alkaliet. It waa suggested that a practical 
applicition might be made of tbe analysis, by extracting the alixarine in a 
separate state, freed from tbe injurious adjuncts, in which eondiiioa it waa 
hoped a better and more durable pigment might be obtained, especially in 
the madder lakes. Tbe experiments have, however, been so recently made, 
(hat DO practical results can as yet be expected. 

Tan Ervacr ov Lioht iw PnoTooaAPar.— M. Claodel and Ur. Hunt 
brought before tbe Chemical Section some curiona facts relative to the efltect 
of light on photographic pictoree. In taking a Daguerreotype pkiura, it is 
wall known that tto plate, after being exposed for tbe proper lime in tbe 
camera, presents ao image, nod that it is not till after eipoanre to tbe 
vapour of mercury that tbe plctnre Is developed. M. Cleudet hu eaoectaioed 
that Ibe red, yellow, and orange rays have nearly tbe aame efifeet aa merewy 
vapour I and that on a plate expos^ to those rays, after having been ia tbe 
camera, the picture U developed nearly aa povrer^Uy aa where mercory is 
used. Not ouly have the red, orange, and yellow rays tbe property of bring- 
iug out tbe invisible picture, but they net nlio aa aeeellerators, in tbe aame 
way aa bromine; thna, if a prepared plate be exposed io the camera too 
abort a tioM to produce a distinct piclnre by mercury vapour alone, tba 
Hfect may be inotaaed, and tbe picture be rendered distinct by exposure to 
yellow, orange, or red light. Red light alone, however, teems to p^uea n« 
effect on a Miwilive Dagoemotype plate, and tome curious imagea of tba 
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MB. reJdeofd hjr t LoBdon fog. wrr« exhibited bjr M. CItodet, which ex«m> 
pliAed th4t fact in a remarkable roaDaer, for the lun appeared a* a black 
■pot IB a lomiBOBi ikjr. Id an image of the tolar ipectnirQ the red rava 
were black, tba orange and yellow dark, and the brighuat parta were thote 
io tba blue aad tiolct baoda of the tpectrom, aod in a apace cooaidcrably 
hayofld the extent of lomiDout raya. Mr. Hunt announced that tl»c reaulla 
of isveatigatioBt in which be ia atUl engaged lead him to the concluaiun 
that light hai no part io the prodoctloD of photographic piciurei, and that 
in fact light obalracta tba formation of auch picturca inatead of producing 
them. Id coDfirmation of thia opinion, ha atated that when attempting to 
take tba aolar apectrum on photographic paper, all parta of the paper were 
hlackeaed excepting that whereon the apectrum fell, the paper on that part 
baaing been protect^ from change by the action of light. 

tfiinnuL Goand. — Ai the aonrcei of animal gnano become exhausted, 
freab soppliee of that manare are diacorered in the mineral kingdom, which 
peDcniia to last for ages. Tbs discoreiy of a large bed of phoipbate of lime 
id Spain was two yesrs ago coDsidered an important addition to agricultural 
wealth, but dace that time beds of phosphate of lime bate l>een found much 
iDore available, aod Captain Ibbetaon in a reeent examination of the green 
sand formation of the lale of Wight has discovered a rich stratum of the 
mineral manure, contai sing about 30 per cent, of phoapbate of lime. As thia 
la eery aoceaaible, itpromiaea to become of great value, aod there ia no doubt 
that aimilar atorea of the pbospbata may ^ ba found io other parta where 
tba greeo aaad formation ia situated. 



RBOX8TER OP STHW PATEWT8. 



EXPANSIVE ROTARY STEAM-ENGINE, 

Eobcbt WiLsorr, M. A,, of GrcentKrk, for “ Improv^enta in cer- 
tain kinda of rotaiy a/ccriR-cnytncir, part (f vhich improvemeutM arc 
appiieolite to rotary engine* wrked l/y icater or by the trind ; aUo an 
improvement in aafettf-ralvea for afoum-hot/cr#.**--^ muted Joauary 
IS; Enrolled July 13, 1H4H. 

The ctiief object of this invention is to introduce the principle 
of working Kteam expansively into rutnry engines. This ia prop(>M>d 
to be effected by cauaing the atenm which hua first acted by impact 
in oiie direction against the vauca of a wheel, to operate again bv 
reaction io oppoaite directions in issuing out of the intervius 
Iretween the vanes. The 6guro represents a side elevation of an 
engine conatructed according to this part of the inveution, and 




having oneJialf of the cover or side removed, in order to exhibit 
the internal construction. The circular case is rendered steam- 
tight, and baa an entnince-pasMge at I. for the steam. There is 
•lao an eduction>paaaage at K, through which the steam in an 
•aepanded state is allowed to pass away into the air, or else into a 
•nndenser ; and although the induction-pasaage k appears very 
near to the entrance-nasaage 1, yet the steam does nut pass directly 
to K, but passes nearly all round within the case, in order to impel 
the vaneegg, by acting over and over again with more and mure 
oepanaive action at several different places around, within the 
oiroujnference of the case, in succession, before the steam arrives 
in a very expanded state at the eduction-paaaage X. In addition 



26 A 

to the curved vanee g there are other curved vanes r r, fixed 
within chambers n ft, which the patentee calls reversing-chambert, 
and which with the said fixed vanea are for giving to the current 
of steam the directions in which it Is to act over and over again 
against and between the curved vanes g g, of the wheel. Some of 
the reversing-chambers are disposed in an outer circle m m, which 
are also furnished with stationary vanes r r ; the moving vanes 
therefore revolve between two separate circlea of fixed vanes. All 
these vanes being truly arranged in their several circular rows, 
with the edges of the vanes in conformity therewith, the interior 
edges of the fixed vanes in m m, and the exterior edges of the 
vanes r r, in the chambers n n, are close to the edges of the moving 
vanes g g x but at no part of its circumference is it allowed to touch 
or come in contact with the fixed vanes rr. In order to give 
firmness to the vanes, which are made of thin metal plate, they are 
united by means of flat circular rings, which are as close as possible 
to the moving parts without actually touching. The effect of tbeae 
rings is not only to strengthen the vanes, but also to subdivide the 
whole of the passages into narrow semicircular courses, in order to 
direct the currents of steam. The steam from the boiler enters 
the case at 1, and 1$ first directed into a curved course at m, which 
is divided into three spaces in order to compel the steam to proceed 
in three currents towards the axis of the wheel ; but owing to the 
curvature of the vanes, the three currents of steam, when they are 

S assing out from those spaces, are caused to assume nearly the 
irection of tangents to the semicircular cun-ature of the moving 
vanes g g, against which the steam will first make its impact by 
acting against the concave sides, which deflect or turn the course 
of the steam which now issues from the spaces l>etwcen the vanes 
g p, at the interior circumference, and is received into the chamber 
n% when the direction again becomes reversed owing to the semi- 
circular curvature of the boundary of that chamber, so that the 
steam will be turned towards tbe vanes gp, proceeding in a tan- 
gential direction to the wheel in order to act a^in on the vanes g g, 
by impact. The ateam, permitted to expand whilst in the reversing 
chamber n’, in its second impact will, tncrefore, be in an expanded 
state, and will enter into a greater number of spaces between the 
vanes g p, exerting a re-action in so issuing, when it is again re- 
ceived into another reveraing-chamber wherein the steam is 
still further expanded, and becomes again reversed in its direction 
to the chamber m’, from which it pasiies ns tiefure to chamber n^, 
where it is still further expanded, reversed, and divided iota 
numerous streams continuing a similar course through the different 
chambers m*, «*, »n% n*, and so on tliroughout the circumference 
being proportionately expanded in each chamber till at last it 
escapes through the eduction-passage K. By the continual impact 
and reaction of the steam, a rapid rotar)' motion is c(»mmunirate4 
to the wheel. Another part of this invention relates to improve- 
ments in rotar>' -engines of impact, the object of which being to 
combine together two revolving wheels, having curved vanes affixed 
to the wheels, in circular rows in a very similar manner to the 
vanes g g, already described, but the circular row of vanes is larger 
titan on the other wheel, so that one circular row is surrounded by 
the other. These two wheels are inclosed within a rase, tbe vane^ 
in the one being reversed to that of the other. The current of 
steam which has passed through the curved spaces between the 
vanes of one wheel, and has changed its dirertiem in so doing, will 
enter into the curved spaces between the vanes of tlie other wheel ; 
and tbe steam in so doing will act by impact and reaction to turu 
both wheels round, but in contrary directions of rotation. Tbe 
fourth improvement relates to rotary-engines to be worked by 
water or wind, the mode of action being by Impact and by re-action. 
They arc arranged in a similar manner to the last described. The 
fifth and last part of these improvemeots relates to safety-valves 
for steam-boilers, which the patentee constructs with columns of 
mercury contained with a cluster of numerous tubes of iron or gLaaa 
dispoBed side by aide, the passages through which tubes are kept 
effectually stopped by having the orifices at their lower ends im- 
mersed to different levels beneath the surface of mercur}’, contained 
in a cistern to which the steam has admission. The mercury will 
effectually prevent any escape of steam, so long as the pressure is 
no greater than intended. But if the pressure uf the steam depreiw 
the level of the mercury below the lower end of one of the tubes, 
then the steam will force its way up that tube; and if the btenm 
still increases in premure, the surface ia depressed still lower, sobs 
to get below the level of the lower end of another tube, and so on ; 
more of the tubes will become opened, one after another, as the 
prewure may require. 
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PROPELLING BLADES. 

GABontCR Stow, late of Kinir-street, CheapaiHe, now of New 
^ ork, ijfentleman, for Imprurttnentu i»i ai>fMinitttM for propftling 
tkipt and oikrr tr^ireUf (A cummunication.)'^iratited January ] 1 : 
Eurulied July 11, 18V8. 

In thU invention an attempt is made In combine the acrew*pro- 
jiellor with the paddle-wheel. The pmpeller, though placed at the 
aides of the vesael, like the paddle-wheel, is formed on the screw 
principle. Its form con<sihts t»f a series of curved blades, set at an 
an^le of with the ^roneller-shaft, which is placed parallel with 
the vessel's course, similar to the ordinary siTew-propeller ; hut 
instead of beint; submerged, it is sustained by bearing projecting 
from the vessel's sides Itherc being one on each side of tlie vessel), 
at such a hciglit from the line of flotation, that simply the curved 
blade, or almut one-seventh of the whole diameter, win fie immersed. 
These curved blades are severally portion^ of it screw, and are sup- 
ported from the shaft by radial arms, being further strengthened 
bjr stays extending in the direction of the leriL^h of the shaft. 
These propeller-shafts are each furnished with oevelled wheels, 
which gear into corresponding wheels on the nuiin or engine-shaft 
lying across the vessel, as the ordinary paddlc-s^haft. As these pro- 
pellers are caused to rotate, tlie curved blades will be successively 
Drought into contact with the water, one end thereof entering first, 
the concurrent angle propelling the vessel onwards, and as it leaves 
the water, the next blade in succession will be immersed, ma in- 
tain ing a continuous and uninterrupted propelling power. 

MARINE STEAM-BOILERS. 

Thomas, Eakl or Dinoohaiji, Vice-Admiral in Her Majesty's 
Navy, for “ Imprt>r^mmtt in marine utmin^nlerty and itpfiaratu* 
fonnerfed fAcmrifA."— Granteti February 11; Enrolled August 11, 
1848 i 

The principal features of this invention are the application to 
marine-boilers of the principle adopted for consuming the smoke 
in other boiler-furnaces, by admitting a stream of hot air 
behind the bridge, to burn the gaseous products, and the removal 
of the steam-chest from the t«*p of the boiler to the end of it, 
thereby lessening the height. Iiis lordship claims seven separate 
parts, which may be thus briefly noticed. Firstly : — The more 
perfect coinbustum of the guMsius {irialurts at their eutr.'ince 
into 0 tul>e-chamber, constructed according to a former patent 
granted to him, by combining a stream of undecomposeil )tot air 
with such products. Secondly, the constructing boilers with the 
steam-reservoir placed Udow the level of the water in the ImiWr 
in lieu of the steam-chest as usually constructed above the butler. 
Thirdly, the drying of the steam by its being exposed to a portion 
of the tire-idare, or by passing the flue or chiinnev through it* 
He claims, rmirthlv, a mode of preventing the priming of steam- 
boilers by meant of' a plate or separator placed within the iKiiler, 
the end being below the surface of the water in the boiler. 
Fifthly, the right of making and using a spiral or centrifugal sepa- 
rator; which, however, may be made square or other shape, and 
still retain the principle of the invention — numely, the separation 
of the water from the steam, and the mode of carrying olT such 
separated water hack to the boiler, without being obstructed by 
a contrary current of steam, by mean* of a pipe or channel from 
such spiral aeparat<»r to the boiler. Sixthly, nc claims a mode 
of working the propellers of steam-vessels by means of short pro- 
peller-shafts. And, lastly, a mode of constructing boat-boilers and 
apparatus. 

VALVES AND PLUGS. 

John FaROKaicK Batkma.’t, of Manchester, for “cer/om im- 
prwtv*mtM in valvt* or phtg* for ihe of witer or other JiuitUf 

~-(iranted January 18; Enrolled July IH, 1048. 

The chief object of this invention is to make a valve suitable 
for the water-pipes, the valve being made of smaller specific 
gravity than water, and lieiug opened by being forced down by a 
plug. The claims of the patentee will sufficiently explain the 
structure of the valve. He claimK, first, the application fur the 
passage of water and other liquids, iJ a globular valve, of a 
i^Iiter specific gravity than water, constructed of a coaling of 
vulcmiised india-rubber, gotta ]>ercha, or other suitable elastic 
substance, so that the valve sliall he closed by the pressure of the 
liquid, l^condly, the use and application of u globular valve of 
the same or a greater specific gravity than the iiuid, constructed 
with a coating of vulcanised india-rublier or other elastic substance, 
•u that the vuJve shall be closed without the aid of machiner}’, by 



the pressure of the liquid. Thirdly, the opening of the valve 
against the presaure of the liquid, by means of a plug or key, 
through wliicn the liquid will flow from the valve, the plug or key 
being attached to the fixed part, without the aid of any screw or 
thread. 

PREPARATION OF BAR-IRON. 

Wir.r.iAM Rl'sskll, of Lydbruok, Gloucestershire, iron-maater, 
for “on impnyrtmmt in the preptiration of tuch Aar-iron ae i* 
in the mannfarturr of certain kinde of rod-ironf — Granted January 
99; Enrolled July 99, 1848. 

This invention may lie very briefly deecribed. The object in to 
remove from the surface of ordinary bar-iron the spill or amir, 
w hich is found to he very injurious in making the billets from which 
wire-rod-irun and horse-shoe-nail rod-iron are manufactured. 
The scale is removed by passing the bar-iron through a kind of 
draw-plate called a ^^cleanher,** composed of grooves formed in tbe 
shape of the letter ^V.” In conducting the operation, the iron ia 
first made into lumps of about one hundredweight and a quarter. 
It is then removed to the hammer, where it is reduced by hammer- 
ing to short bam of five or six inches square. It U next passed 
through the rolls in the usual manner, and reduced to bars of 
about one iucb and a quarter square. In passing through tbe two 
last and finishing grooves iti the rolls, opposite wnich tbe cleanser 
is placed, the lower half is slightlv lowered in order to admit of 
the entiance of the bar to the rolls which draw the bar through. 
During this finishing operation, pressure is exerted to bring up 
the cleanser by means of the lever and shaft, thereby scraping 
the iron on all its four aides, and effectually removing ail the tpUJ 
I and scale from the surface. The bar is then passed over the up|>er 
: roll, and is introduced through a smaller groove in the rolls, when 
tbe operation of scraping is repeated, as before. 



THE GRESHAM PROFESSORSHIP. 

We have seen with great regret the decision as to the Professor- 
ship of Geometry in (iresham College, because it is an indicatiim 
of a return to the old system, which it w'as held forth should be 
abandoned, and the College restored to its former efficiency and 
rank in the scientific world. A decision more lamentable than 
that now made could hardly have been come to, for it is a total 
abnegation of acientific attainment and exertion o« a qualification 
for the ProfetJiorsbio. 

Among the candidates were Professor Moseley, the Rev. Morgan 
Cowie, Mr. Potts, the Kcv. Peliiam Dale, and Mr. Edkin. 

Professor Moseley took high bunemm in mathematics at Cam- 
bridge, is the author of a work on the Mei'bunical Principles of 
Engineering,” and Is a professor in King's College, London. 

The Rev. Morgan Cowie took higher honours, and was tbe 
senior wrangler of his year. He was afterwards elected Fellow of 
St. John's College, and Moderator of the Examinations in tbe 
University of C.'vmbridge. He now holds the appointment of 
Princifial in the College for Civil Engineers. 

Mr. PotU and the Rev. Pelh.*un Dale have devoted themselves 
to mathematical studies, and have published papers on scientific 
subjects. 

Mr. Edkin took a law degree at Cambridge, and has since been 
a teacher in the City of London School. 

The Gresham C'ommittee have appointed Mr. Edkin to the va- 
cant ProfcMorabip. 

It is not attempted to be put forward that Mr. Edkin is entitled 
on the ground of his scientific euperiority, but he is said to have 
given satisfaction as a master in the ^*hool. It may be added, 
that he is related to an influential member of the Common- 
Council 

It may happen, albeit Mr. Edkin has as yet given no proof of 
his competency, that he may make as good a professor as Mr. 
.Nlotieley or Mr. Cowie ; but whether ho do or not, tbe appointment 
is equally unjustifiable. 

T hese professorships are not simply appointmenta of men com- 
petent to discharge the duties, but ttiey are rewarda for previouf 
exertion ; ami when properly awarded, their beneficial infiuenee is 
reat, because, as all candidates must compiv with the condition of 
aving given practical and public proofs of competency and dii- 
tinction, a powerful stimulus is given to the industry of thoee who 
are enterprising, and there is a rurb on the indolent. 

In University College, the way in which the sppoiatmests are 
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made is very simple. A committee it appointed, not of meml»ers i 
of the Council, but of the professor* of the faculty in question, ! 
who draw up a report, stating the education of the candidate, the 
honours he naa taken, the appointments he has held, the work* he 
has published and the character of them, and the unpublished m**., 
illustrative of hi* studies and researches, whicli he naa submitted 
to them. Thus all the roatcriHls for cominf? to an impartial deci> 
aion a« to the merits of the candidates are laid befuie the Council, [ 
and their appointment is made In accordance with the report. 
There can, therefore, by this system, be no canvassing and no 
jubhory. 

The Trustees of Gresham College have not adopted any such 
course, and they have not even the poor and usual plea of favour* 
log a member of tbeir own College, because their College has no 

The appointment resolves itself into the frross broach of a public 
trust, and it is necetwary that measures shmiid be taken to prevent 
iU recurrence. The University of Londtm has no legal jurisdic- 
tion in this case, but it has a moral interest in seeing justice done ; 
and we recommend that a memorial should be aildres^ni to the 
senate, and another to the Contmittee of Council on Education, 
praying that tliey will take measures to obtain relief. These 
memorials should be signed numerously by literary, scientific, and 
professional men, and by citizens of London, and they may result 
in some better system for the future. It will be easy for the Uni- 
versity of London to provide for the exatuinatlon of future candi- 
dates, leaving the ap]H>intments to the Tru«.tees, wlio will thus be 
put under n moral and public responsibility, to whicli they are nut 
now subjected. 

If Gresham Coll^^ were pn»perlv administered, how useful 
might it be to the younger protessiunal men and mechanics of the 
metropolis. The Chair of Geometry, once held by Briggs and 
Wren, ought not to be without a competent successor ; and by 
giving an evening course of proper lectures, great benefita would 
bo conferred, and the very serious want of mathematical instruc- 
tion in some degree l»e supplied. Thf»»e who know the good that 
has been done by Lord Brougham’s Evening Classes for School- 
master*, at University College, would earnestly wish the *y*tem of 
cheap evening instruction to be extended. As n recent example of 
the way in which these classes work, we may mention that a school 
has been opened in the Mechanic'* Institution, under tlie direction 
of one of these graduates, and in which tlie children of member* 
are taught at fuurpcnce |>er week. 

Those who advocate literary institutions for the working-classes 
have been seriously impressed by the evident consequences of 
giving desultory instruction, which prevails in such places, and 
wliich has the tendency of unsettling rather than of strengthening 
the minds of young men ; but no measures have been taken to 
establish colleges or institutions in which, for a guinea a-year, <»ne 
or two lectures shall be given, in regular courses, on the higher 
branches of education in the faculties usually known as wit* and 
philosophy. ThU can be done and ought to be done. 



NOTES OP THE MONTH. 

nU On/tisne* JIfafi* sre now andcrgoini^ the procest of beinp electrotfpcd ; 
they are lo be sold at the low price of S*. per shr>el, or Gd. per quarter* 
sheet, sad are to be isseed as tlwy are elrctrutyped, qusrterir. The first 
senes has jost been published, and comprises part of Middieses, Kent 
Surrey, Susses, Lsacasbire, aod Cheshire. 

Tkf 3/rtrgpoM0M Srircrs Jet has passed the House of CommoRS, aod is 
DOW in the Lords. The purport of the Act is to embrace ioto one Conniis* 
Sion all the Commissloos io Middlesex, Surrey, aod Kent, eiceptiog the 
City and the Regeot’s*park Comoiission ; — why the latter is to be onilicd, 
we are at a loss lo conceive. The measure, which we long ago advocated, 
wilt be iscumplete if that divisioo be not included, as the district run* 
right through aod bisects the Weelmioster division. It has a sewer of 
ample espacity aod depth lo drain all the upper divisieu of the old 
WestmioBler Conmissioa. It comoieocee near Primrose-hilt, passes 
tbroogb the vieioity of Regent's-park, Portlaod-pUce, Regent street, 
aod Chariog-croas, and discharges its contents in the Thames near White* 
hall aod Scollaod-yard. If traoiverse sewers be formed in the New. 
mad, Oiford'Street, and Piccadilly, nearly the whole of the Borough of ^ 
Marylebooe and Westmiaster may be drained iota it, without any great 
expense being incurred. We trust it is not loo late to introduco that Com* j 
Dinaton ioto the Act. The district of the new Commission is to extend 
to the distance of IS miles in a straight line from St. Paul’s Cslhedr*!. 
We dj not like the idea of the Comnaissioo being empowered to make 
thair own bye4twi as to penalUesMthis is very objtctiunablei to ssy the 
least of it. I 



Psyar’s Prorris /or rradrneg IKuod PiVriH'wg*.— Oa Wednesday, 
August S, BO experiment was eihihiteU at W'hileball-wbarf. W’estimoBter, 
for testiog Mr. Payne's patent process for reeUerieg wood fireproof, aod 
for showing that bis wood preserving process is as effectual for the 
preservation of wood from desiruclioo by fire as from tbe ravages of 
iosects, dry-rot, Itc. Two small houses were constructed, one of ordinary 
deals well dried, aod the other of deals prepared by BIr. Payne’s process, 
and each filled with fire-wood and shavings. Koth were kindled at tbe 
Mroe time. The house composed of tbe unprotected wood caught fire 
very sooo, aod in alwoi half an Lour was completely consumed | while the 
Payoeized house remaioed stsodlog nearly as perfect as ever,— <tbe fire in 
it having gone out uf ii»elf, and left only some slight marks of charring 
OD tbe inside of the boards. Tbe liquid employed by Mr. Payne (by 
prefereDce) is sulphuret of barium or calcium. 

Tit CoMrertioH uf Diamond into Coke.~ Professor Faraday lately gave a 
lecture on this subject at the Royal Institution, in conteqnence of M. 
Jacquelaio having, in the course of last year, succeeded in coaverliog 
diamood into a substaoce possessing tbe appearance, physical cha* 
raett-r, aod rlrclrical properties of cuke by the fullowiog process 
Having attached a piece of hard gas-relort carbuu to the positive wire of 
Bunsen’s battery of 100 elcmeDts, he placed on it a small piece of 
diamond. He then armed the negative wire with a cone of the same car- 
bon, aod, by dexterous laaoipuUtioo, enveloped tbe diainund with electric 
flame. After a short interval, the diamond underwent a sort of ebullition, 
became disintegrated, softened, and was actual coke. (Cempirs Itenduo, 
June 14, 1817; Am. de Ckimit, tom. xx., p. 4S9).— -On this experiment 
Prof. Faraday made the following observations. 1. At to the property 
possessed by ((rtaim t*h$taaet» to aesMoic totally differtnt formt sriikoal 
umdtrfcimg amy ektmical tkangt. The Professor adverted to the case 
of sulphur, which becomes bridle when suddenly cooled from its first 
state of fusion, but is soft and pliable when similarly cooled from its 
second state of fusion.— 3. At to tit tvarce uf ktat tmployrd. Professoi 
Faraday dwelt on the beauty and power of the voltaic arc as a fornacr, 
showing by expenncDt that diamond could be burned into carbonic acid 
gas by means of a current of oxygen gas directed on it when highly 
healed. The Professor stated that neither this heat nor any abort of that of 
the voltaic battery, except that of the solar lens, was suOicient lo convert 
diamond into coke. 1*he fusion of rock crystal by a current of oxygen 
sent through an ether flame was noticed; and it was shown that this 
powerful beat was inferior in iotensity to that of the battery.— S. Tit 
comdilioH %/* tie diamomd tciem tiut comrtritd into cokt. It becomes ab- 
solutely lighter. The spec. gr. of ordinary diamood is S SG8 when 
changed into coke its spec. gr. is 3'079. It loses its iniuiaiing power. 
Professor Faraday here alluded to some experiments by M. Karstro 
Arciiret det Scitmets, 1H47), proving tbat certain compound bodies were 
coodiiclors or not according to their preparation. He staled ibal Ibis was 
the only case analogous to carbon.— 4. Atio /hr philosopAjr q/* tie ckamge 
<tf /hr dtoMoad's s/rar/are. Referring to M. Gassiot's demonstration tbat 
the beat is greatest at tbe positive pole of tbe battery. Professor Faraday 
suggested the possibility that the particles of diamood might, under the 
influence of the intense beat, teiMl lo form vapriur having n srnsikle and 
assisting expansive force, and that in their axial position as regarded tbe 
eoveloping discharge they might assume a slate having relation lo a dia- 
magneiic condilioa. He requested lo be understood, however, a* offering 
this idea merely as a philosophical conjeclnre. Finally, be referred to 
Gralitm’s supposition, that the dilfereoce between diaujoud and coke 

might depend on their known difference of specific beat. In reference 

to Ibe above experiments of M. Jacquelaio, on the conversion of diamond 
ioto coke, Mr. Nasmyth alalcs, io a cummuoicatioo to tbe ^iiatag Journal, 
that he** had lung since discovered tbat coke ms diaimead, in as far as 
that cuke is possessed of oue of Ibe most ut^ul and remarkable properties 
of diamond in respect to its power of cuttimg glass— owing, doubt- 
less, to the extreme bardneu of its ultimaie panicles, or minute 
crystals of which a masa of coke is farmed. We are apt to consider 
coke as a safe substance, because we can crush it, and pulverise it 
with facility; but if we examine into tbe actual hardoesa of the minute, 
plate-formed crystals, which compose a mass of tbat substance, we 
shall find that they are possessed of a most remarkable degree uf hard- 
ness. end can cifl glass with that clean-looking cut which is so peculiar to 
the diamond.’* He feels certain, that when the extreme diamond-like 
hardness of coke is made known, that the fact will be laid bold of, and 
turned to good account as a most cheap material fur all griodiog purposes, 
such as required fur many processes in the arts— to auy notliiag of its 
useful application to (he sliarpening of a razor, as a very superior strop 
powder; fur which purpose, however, the coke must be reduced by 
rc'ga/isa to the most minute and impalpable powder. 

Voetr Hr/uge l/arknar.— This great natioual work is progressing with 
much spirit, and begins to show what it will be. The first portion, hOO 
feet of a massive sea-wall, has been conlracted for by Messrs. Lee of Lou- 
don ; and the works are carried ou under the superintendcnco of Ibeir 
agent, Mr Scott. The plan is that uf Mr. James Walker, tbe cmioctit 
eugioeer; aod tbe execution uf the engineering department also devolves 
on him and his partner, Mr. Burgess. The works now extend ISO feet 
ioto tbe sea, and tbe curve to tbe eastward boa been commenced. Oue 
diving-bell was lately put into requisition m the process of levelling the rot ks 
for the fuuodatioo, and another will be stH-eddy brought ioto use. Of the 
immeuse quantity of stone (8,500 tens) which has been landed here wiiLm 
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a few moatlti, BMrlj has alreadj beea pat down. The block* 

are aoiformty of iarfe UinrotioDS, eome esretdiox 10 loot weight. 

SttndtrltiKd Docks.^-^The exteoeive work* oow io progreee for the for* 
nialioa of ibe new dock* ai Suoderiaad are proceeding io the most rspid 
and aucceetfol manner. Tbe eea baa been moat effectively banked out of 
the tidal baaiu, and nearly tbe whole leogth of the large dock ; and there 
is the fullest eonfideoce that this gigaolio uodertakiog will be brought to 
a successful cowplftioo within the time fixed ; and, what is tiill mure uo* 
usual, there is a well-grounded expeclalioo that it will be fioisbed 
considerably within tbe eatinated cost. Tbe works begin to have a noble 
apprarance, ami when finished will be a magnificent undertaking. A 
dock of this magnitude, gained from the sea withiu the range of tbe tides, 
is an enterprise oow proved to be practicable, and a safe undertaking. 

tUoiting ftocirs.— >The Plyminttk Timit obaerres : *' Tbe vast improvement 
effected in tbe mode of blasting limestone rock in this purl, wiibio Ibe last 
S7 years, is almost surpassing belief. Last week, with a charge of 
) cwt. of powder, placed in a bole io the rock, 18 feet deep, no leas tliao 
1,000 tons of iimestune rock were blasted at one blast, and that, too, 
without any accideat occurring to the man engaged io firing tbe ruck. He 
was six hours engaged in tbe operation, and was seven times pulled up 
from Ibe skic of tbe bole to the top of tbe quarries, before tbe fire took 
effect, and this huge blast was made." 

Opening q/* Rniiietfjft.-^-The Chester aad Holyhead Railway was, with 
tbe exception of 8) mite* adjoioiog tbe Meoai Straits, opened un Tuesday, 
August 1st., throughout, for got^s and passenger traffic. — l*be Leeds, 
Dewsbory, and Manchester Railway, lesaeniog the distance between the 
former and latter town 18 miles, wm opened for public traffic on the 4th of 
Aaguat.— Tbe opening of the Rouen and Dieppe line took place oo Satur* 
day, July tl). — Tbe CasUecary branch of the Caledooiaa Railway waa 
opened for public traffic oo Mooday, August 7, thus completing the direul 
line between London, Perth, Dundee, Arbroatb, and Monlroie. The 
espreie train from Dundee arrived at tbe Euetoo-sqoare tenninu* is 18 
boors, and from Arbroath io 18} hours. 

A Ntw Tur^’TakU ba* heeo inveoled by Mr. Toriff, of the Vulcan 
Foundry, Paisley. Ao eagine and tender, weighing M loo*, placed on 
oae of the tum-tablcs, can be turned by two men by means of two wbeel- 
polleys, with comparative ease, in about a minute and a half, without any 
jar. Tbe groat advantage of this ioveotioo of Mr. TurilTs is, that with 
former turn-tables there were two frictions, while with this table there is 
only one ; it ia relieved by a powerful weight resting era the centre, which 
conlaio* foor large bolts, that lift Iba table from tbe side rails beneath. 
Tbe machinery ia very simple, composed of massive beams of iron, and 
can be worked by circular rulers, io caaes of emergency. Tbe tam.table 
itself is S6 feet ia diameter, weighs gfi tons, and sualaios 81 tons revolving 
weight. 

ladurtUd Cypsvm.— It is known that calcined gypsom, after being 
moistened with a soiutioo of alum and again burnt, acquires much greater 
hardness and aolidity. M. Krealiog recommeoda for the same purpose a 
solution of 1 lb. of borax io 0 lb. of water, which Is poured over the cal- 
cined fragments of gypsum. They are iheii kept at a atrong red heat for 
ail boura, ground to a powder and worked. The effect is said lo be still 
better if a pound of tartar and twice tbe quantity of water are added lo 
tbe aoiution. — Annaten. 

SuMptnti 0 n bridf4 ef Nioforo FeUs.'— Tbe Atkanf Journal elates thsi 
the foot-bridge at tbe Falls was to be ready for crossing oo tbe 4th of 
July It consists of 16 cablet ; tbe oamber of atraods in each cable, 
000; ulUenate tension, 6,800 tons; capacity of tbe bridge, 800 ions; 
number of strands io tbe ferry cable, 87 ; diameter of the cable, |ths of 
an inch ; height of atone tower, 66 ft. 1 io. ; height of wood tower for 
ferry, 80 feet ; base of tower, tO square feel ; sin at tba lop, 1 1 square 
feet ; span of the bridge, 600 feet ; whole weight of tbe bridge, 680 toos ; 
beigbC from the water, SSO feet; depth of water aoder the bridge, 880 
feet. This suspension bridge is the most soblirae work of art on ihe 
contioent. It makes tbe bead dlsy to look at it, and yet it is traversed 
with at much security as any other bridge of the same width. We were 
present while tba workmen were engaged to bangiog Ihe planks over tbe 
iearfui chasm. It looked like a work of peril, but it waa proeeeuted with 
entire safety. Not an accident has bappeoed since the first cord was car- 
ried across the river at the tail of a kite, ll is impoMible to give the 
reader a clear idea of the grandeur of the work. Imagine afoot-bridge 
680 fret in length, bung io tbe air, at tbe height of 880 feel, over a vast 
body of water rushing tbroegb a narrow gorge at the rate of 80 miles an 
hour. If you an below it, it looks like a strip of paper soapended by a 
cobweb.** 

Suiurt'i Gas Workt.^** An immeoM volume of natural gas, sufficient 
for the supply of a city, wu discovered a few days sioce, near Detroit, 
Michigan, by the Messrs. Granger, while boring a 4-lach abaft for water. 
At a depth v( 70 feet they struck a vein or cavity, from which issued a 
violent current of air, which threw up stones as lar^ as bens' eggs, 10 or 
18 feet high, accompanied by a volome of water, nsing 16 or 18 feet. On 
applying a light to tbe air, it burat furioosly, the flame riving 20 feet. It 
is proposed to condnet ibis gas ia pipes to Detroit, aad light that city with 
iU*’— Asm York Sun. [Very much Ilk* a cuonaoce.] 



X.XST OF lf£W FATBim. 

•EAWTan IN INOLANO moM Jolt 20, to Arootr 22, 1840. 
5uv Momika aUowtd/ar Murolment, Mfos* eJAewiss asyrtmud. 



ChsvmUvr Alrisodra EdoosH is Molt, of Csodelt-strcct. If Iddlesvx, fbr ewlsta * !». 
promaveu la apparatus for llgbUes by stecirfdir, psm of which may ho modo oat of Is 
oihsr oppllcsUoas uf slscUlcity.'*— Sraled July ft). 

Dsrid Nsplor, aad iacnas lJunloch Napitr, of Yorlr-road, Lambeth, sagtBSOrs, hr 
Improvemmu la manasr'i eampaasea, also lo hareastsrs, sod ta esvtalo other mas- 
■uriag lofrtruinsuu." — July W. 

WUUam Tliomaa, of Chrapslds, Loodoa, nerchant, fbr “ laprevaowola hi the aaa«. 
fhctorc oTsU)*, boota, aad aboco, alae io iastaalof asd roeatcUaf Ikbrici aad nnaaBls* 
"—July J*l. 

Jobs Klag, fureaan to Usssrs. Shaars aad 8 om, BaaWda, sod Henry Hsdhmsu 
epmtirc caglncsr to the aaid Meaar*. Shears sod Seas, for ^ Improretacais Is gas 
Biters.** — JiUy 38. 

Charlea Haucock, of Krompton. Middlesex, gsaUemaa, for " Improv»«MBts la a|ipa»a 
loa te mschlDsry fur gtrlng slispr sod coiitifuraiUia to ptasUc sutMtsoces.**— July & 
Jobo Grist , of lbs New North- rosd, llicillcoex, eeginser, foe ** lapeevtosais ta htr- 
naceaaod nrs-ptaers.”— ^July 39. 

James hobertsoa, of Oroal lluward-strcvt, Liverpool, Laoeaalilr*, eeoper, fbr *luh 
proremcDU In the maoufaclure vt cssks and other woedeo veaaela, and la aiacWaary tat 
cuiUai wood for those purpoers.'*— July 

Georgs Walter Pmt, of ths city of Hochester, stats of Nsw York, ia tbs Untied imws 
ofABertca, geoUeuiao, for "Ituproretoeots In the maoofactsre of priaUuf-laA**— Jaiy 
39. 

Richard Abbey, of Slough, Burldogham, bresrer, for ** Improveacntt la pswarvlng 
fortneuisd atid other liquids and msUers In vemb.”— July 
Edvard Orlbbcu Wllsoo, of Bury, Lancashire, Un-plats worker, for “ eartala iBpeovw 
meuts In the ronstrueUixi of Un drums or rollers nsed In tbe machinery for drswlog. 
spir-olitf, dowllog, i«rtallng, and ihrowlag coUou, srool, atlk, das, and other dhroas auh- 
ataurea.'* — August 1. 

Done^n Mariieiutc, of Oaodnsn's Yields, manufhctarrr, for ** certain InptwvemanW la 
Jaoquaid marblnery for flgurlog (abriea aad tlsauea grneritly, atsd apparatus for trass. 
mltsMio of deaiftia to said Jacqus/d machinery, parte of which are appUcnble ta pSeytof 
aoalcal lastmmenta, compoatug prlnUag lypts, aud other like purpuam.** tA eammaol- 
cation.}— August ft. 

Usvtd Newton, of Maeclssdeid, Chester, merebaat, for ** certain ImpvwvcBeali la (he 
applIcslUm of glass aad glased surfaces to oaaikml, architectural, aad other pm- 

psiws.**— August 7- 

Ssxousl Thoratea, of Blrinlngbara, merchant, aad James Edward M'CoaaeD, of Wsl- 
vertoo, BurkiaghamsblTC, engineer, lor ** Improrcmonts la staam.«ngtaca, a^ In the 
means of rctardlag oaglasa and carriages on railways, and In couaecUng raUway eaRtagas 
or wagons logettiert also ImpruremeDta In rflecting a cotnmoalcaUoQ belweea am pail 
of a railway train and another, by slgoala or oihcrwlsf.*'— Anguet 7 . 

John M^caJfe, of Little Boluo. tAuemter, machlM maker, and Robert BalDwell. of 
the saTM place, merhaale, for ** ccruin msefatnery or apporatna foe prepaetag aad 
alof cotton aad other fibrous sabsiancea.*'— August A. 

Mesco Poole, of London, genliemao, for *' Imprevcmento ta tha OMaaffectara of laaks 
aad other similar vetaeis of wood " lA conimunicatlou.} — August 8. 

Soranat Lam, of the firm of Hannah Lees and Som. of Park-bridge, LaBcaaWv, boo. 
maunfoctarer, for ** certain iBprortaenu lo the manafactura af mallmblo taom**— 
August H 

Joshoa Couch, of Barleatoa, Northsmploashlrv, agrteultttral ImplaamaS malar, Mr 
*' Improeomcota tn aachbotdera."— August tfl. 

WUUam Thomas Henley, of Cierkenwell, phlloaophlcal lostrumtat-iBshar, and OerU 
Oeorge Poster, of CieflreaweU,atorcauld, metal mercbani, for ** cortala taproveowats M 
tolegraphic commuaicutluo, aad la appaistus connected therewith, patta of which ha- 
peoremrou art also appUcablo to the morUig uf other machlaaa and marlitairy ~ 
Augast IC. 

fiaouel George Hewitt, of Buchanan-etreet. Olaagow, N.B., eegtaaar, Sar ** ta s awa- 
mcaa In tae cotiauueUon af certato parts of railways.'*— August 11. 

John Varley. of Bury, Laocaalor, eogtoecr, for *'corUta la t w w ia ia i a li la Utmm-m- 
ginn." — August lA 

Jsaaa Ueadecaen, of 8ar>oy Caul Dock, mUlwrtgbt, for " laprevemoaia ta aaihlaaiy 
for cleanting and poUahtng rice, pearl barley, and other grain atsd aecd.**— Augnat 14 
Joseph fitapaoa, of Uaochaater, ctrll engineer, aad Jaaea AlMad SbJptao, af the ma* 
place, coglaoef, for ** certain taproraoieriu lo ■laua-cngUiaa.*’— Auguat 14. 

Edwin Tboaaa lYuaao.of the Hayaarkrt, London, deutlai, for aa “laprovcd as O ia d 
awihoda of roaairucUog aad fining artlfivUi teeth and gums ) sod of sopplylng Ocoaknam 
la the aoath.**— August 1ft. 

James Warren, of tfoniaguo-terraca. Vila tod-road, MtddUaet, geatlamaa, sad Wil- 
loughby Tbaobald Moosanl, af St. JaBet*i-terraGe, Bias Aochov-ru^ Berwumdsay, gm- 
Ueaaii. for ** laproveocnta In the coustructloa oi bndgro, aquodurta^ and rogfiap,**— 
August 1ft. 

Thonui Delinie, of BanbiU.row, Middlsaex, aaaafbctitm, Mr "ImpiwvaBMli la 
peodudag oraamaalal aurfacas to paper aad otaci suhsUncua,**— Auguat Ift. 

WUtlaa Oaltoway and Joha OsUoway, of KooluMlU Iroo-Worta. Bulaa, la A 
borough of Maaebaoter, aad county of Lantwahlru, oagtasan, far ** cartafta Impeosemrsii 
la atcum-eogliwo.**— August 17. 

Muses Hsyia ncriouo, of Plosbury-square, Loadon, aerchaat, Mr **a osathod m me- 
thods of puniyUif and dcculorlslng oertaia gwaa.*'— August 17. 

Thomas Rlcbardoua, ui Newcaatle.upoo>Tyat, cbemlat, for **lBiptnriara!i ta Iheoim 
doaasiMio of aelatUc fumas, sod la tho msonfscMro of while laad.'*— Aagusi tL 
Wllllaa Young, of Qusen-sueot, Cbeapalda, Map maaalbexum, for ** lapewraaMBM 
to ctoslug spirit and uiOer cans or rcoeeU.'*— August 3L 

Isaac Taylor, of Sunford Kims, Eaoex, geutleiaao, Mr ** iBprovaaaata la pfufortag 
and eugrsviAg surfscM. also In the coaiiruciloo oi cyUadart adapted for ooffavka^ aaS 
also In uiscblnery for prlnUag and orusmeotlog sarfkeca."— AuguM tl. 

Btchsrd Show, ei Ouid’s Green, W«st Bromwich, In tbo oouaty of Staffsfd. raOway-bar 
•alohar. for ** taiproTraseau In the manufoctars of Iron laCo tyvu-bam. rttmid 1tt“T. 
squart bars, and fist-bars, T-frea. aagle-lruu, and trough-lruo.*'— Aagoat 31. 

John Bcihell, af Partlaoseoi-si^t, WssUnlootar, featlsaan, for ** ImprovaoMafo Is 
prsaerriag aalmal and vugetablo subs Uncos, sad also stoat, km plmam; Mbs 

Oecay.”— August 31. 

AJnander Aagua Crell, of tho Gas works, Totteohaa, for ** ImprueomcaM fo 0 
aaaufociaro of gsa, aad la apparatus to he used la iraaaaltUoc gaa.**— A^uM & 
Ainnto Buociapatta Woodcock, of Mamhester, lor * laproeuaeaM la atoaa-euflaa, 
aad ta apparatus far ntstag, forclsg, aad cooerylag walor sod olhar fiahMi.**— Aatpsl tf- 
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whu • ***%. tuiu M«», «iiu u^». w suu «| M*MU(^vu i«uipi 0 ui lue uniJiitu} iMic-ui It iu|( Ht u^m;* uviMutw. 

views of the steam-cyUnder and driving-hnnimer. It mnr be |tro|>or to uMerve« that notwitb>itnncliiig tbe energetii* 

Tbe &pii»ratu!i nnd maehiuery consist of the following parts blows which this machine showers down on the heads of the piles, in 
FirMyy the steam-boiler, A. similar to a locomotive-boner, with con^iequenee of these blows being given by so massive a hammet as 

atcani-cheat on Uic top. This boiler stands upon a platform U, 3 ^ cwt., and at tbe moderate verity ac 4 }uired by a fall of only 
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'STEAM PILE-DRIVER. 

C With an Engmting^ EkxU XII. ) 

Patented by Mr. Jimst Nasmyth, and Manufactured in Measrs. 
Naihytd, GaikblLi and Co, (/ the Bridyevater Fott$idryj rairicru/t, 
near Afanel^f«r. 

Pablic works are acquinng such nu^itude eren in their details, 
lod their aeversl parts are so uumerous, that th^ are constantly 
lakioH greater reQuirements on the resources of mechanical en- 
ineering. It has neen a matter of dispute fret^uently whether a 
articular class of works belonged to the architect or the civil 
agineer ; and Professor llosking goes the length of claiming the 
hole domain of civil engineering as belonging to architecture, 
tbers may now come forward ana claim many of these works as 
a pronnce of mechanical engineering. Thus, a still greater 
adency to the separation of the professions of the architect and 
^neer is created. The tubular biidges over the Conway and 
a Menai, the High Level Bridge at Newcastle, iron and screw pile 
^thouses, and suspension-bridges, are more the production of 
le mechanical engineer than of tne architect. As a specimen, we 
tve in our August number an account of the ingenious patent 
lequard machine, invented by Mr. Roberts for punching the 
ktes of the tubular bridge at Conway, for the purpose of saving 
|ne and labour ; and in our present number we publish the en- 
Savings of anotlier powerful machine, invented by .Mr. James 
iasmyth, for driving piles by the aid of steam, and which has been 
aed with great success in the construction of the High Level 
Iridge at Newcastle, the Docks at Plymouth, and other works of 
lagnitude. It is gratifying to see this mutual aid of civil and 
^banical engineering, for it is this combination of talent which 
I best calculated to elevate the character of both branches of the 
mfeasion, and to extend their application. Whatever mechani- 
«1 processes diminish the cost of production, whether of a railway 
t of a pin, contribute to increas<^ use; and we look forward to a 

§ t reduction in railway expenditure from the prog^ress of im- 
ement, and consequently to an extension of the system under 
imstsncee where, from considerations of economy, its applica- 
is not DOW contemulated. 

Any consideration of the great works of civil engineering, even 
In such a case as the Eddystone Lighthouse, will show how much 
depends on overcoming the mechanical obstacles which stand in the 

E ay. Time is money, and money again often saves time ; and a 
ue attention to these points enafiles sn engineer to execute his 
orks cheaply and well. At the present time, a great deal depends 
upon the rapid and economical jirtMiecution of works, and it be- 
eomes doubly important to call in the aid of mechanical tunenre 
wherever, me in the cases already named, it promises to do the 
work more elBcientlv and more economically, 
t The merits of the steam pile-driver now before us consist, 
■in the 6rat place, in the direct manner in which the elastic 
force of steam is employed as the agent hy which the “monkey" 
(or block of iron which strikes the head of the pile) is lifted 
to the height requisite for that purpose, ^condly, in the 
very peculiar and original manner in which the pile itself is 
made to act as the only suppi/rt for the active or blow-giving 
portion of the apparatus ; by which arrangement, the entire 
dead weight of tho apparatus in question is turned to nio«t im- 
portant account as a “persuader, " t<» assist the pile in «<iiiking 
into the ground when in the act of being driven ; this dead weight 
also acting ve^ im]>ortantIy as an anti-recoil agent, so far as its 
entire weight {^three tuns) can accomplish that object.— Thirdly, 
in the peculiar manner in which the pile-dri%ing part of the ap- 
paratus is permitted to sink down along with the pile, and guide 
it in its descent, so as to remove all chance of the pile twisting, or 
in any respect swerving from tho true p<»sttiun guen to it at the 
commencement of the operation of driving.— Fourthly, in the 
peculiar manner in whlon a vast increased degree of encrg\- is 
given to tlie blows of the monkey beyond that which is due tu the 
height through which it falls. 

The engiaving exhibits an arrangement of the “ Patent Steam 
Pile-IMvcr," for driving two piles in two continuous lines, without 
the necessity of a previously-existing ganj^ay, the machine mak- 
ing its own way as it is moved forward, rig. 1 is a side elevation ; 

a section on a b; hg. 3, front elevation; hg, i a plan, 
showing the engine and platf4>rm; iig. 3, a plan of tho timbers 
which carry the platform and saws; and figs. 6 and 7, enlarged 
views of the steani-cyliiider and driving-hammer. 

The apparatus and machinery consist of the following parts : — 
FirtUi/y the steam-boiler. A, similar to a locomotive-boiler, with 
steam-cheet on the top. This boiler stands upon a platform B, 
No. 133— VoL. XI. — OcTOBsa, INb. 



•upported on iron wheels 6, running on iron rails 6*, placed on 
balks of timber b’, fixed on to the top of the piles as they are 
driven; and vertical guide-posts C C, with puUeyB, cc, C, on 
the top. 

Secondly^ a small steam-engine D, placed horizontally in the 
centre of the platform, with connecting-rod d, driving a cronk d\ 
and pinion d% on the crank-shaft, that takes into a cog-wheel r, 
fixed on one end of a shaft £, with pinion c * on the other end 
that takes into another cog-wheel f fixed on the long shaft F, 
upon which are fixed two pinioii-wheeU/*,/', that take into cug- 
wneels/' fixe<l on the axles of two spiral-fluted barrels /* ./*3, 
upon which are coiled the chains /» /*, for lifting the rteam-pile, 
driving-cylinder, and hammer. Upon the ends of the shaft D, are 
two smaller barrels G, for the ropes or chains y* to lift the piles into 
their places. 

Thirdly^ the pile-driving apparatus, consisting of a cylinder 
H, with its piston-rod parting out at the bottom, and directly at- 
tached to a nlock of iron or monkey 1 (weighing about 36 cwt.}, 
placed inside of a square wnmght-iron case J, which acts as a gtiide 
to the hammer in its rising or falling, and rests upon the shoulder 
of the pile K at jj-, and at the same time, grasps the neck and 
shoulders of the pile with great tightness, so that it cannot twist 
or swerve from the position which the vertical guide-posts C 
give to the case J, and which U clamped to the posts by the 
sliding-clamps y J*. L, L, are steam-pipes from the top of the 
boiler A, tu the pUe-driving cylinder H, jointed together by swivel 
joints of cast-iron. 

Ftyurlhiy^ horixontal saws M, M, fixed on to the underside of 
the platform, for cutting off, to a level surface, the heads of tho 
piles as they are driven. The saws are worked by the bevel 
gearing m, fixed on to tiie middle shaft, K. 

With respect to the action of this machine, in order to describe 
it with clearnem, we shall suppose that the pile-ilriving part of 
the apparatus seen in fig. 1, and enlarged view figs. 6 and 7, marked 
H, 1, J, has been wound up by the small engine I>, and the gearing 
F, and let down upon the shoulders of the pile K, and the steam 
admitted under the piston in the cyliuder H, by means of the jointed 
wmught-iron pipes L, L, L, which serve to convey the steam from 
the boiler A to the cylinder H, at whatsoever height the cylinder 
may be at in respect to tlie iHiiler. The steam being let in under 
the piston, the steam-hammer action is commenced, and the 
36-cwt. blocJc I, is made tu give 76 to BO blows per minute with a 
fail of 3 feet, upon the head of the pile, with such earnest energv' 
as to cause the pile tu sink into the soil at an average r.ite of 
from 5 to 10 feet per minute (according to the nature of the 
soil). As each blow is given, the apparatus H, 1, J, follows down 
along with the pile, as tiie shoulders of the pile are the only means 
of support to n, I, J, and they are therefore free to slide down 
the face of the vertical pole the instant a blow is given to the 
pile-head and drives it nown ; anil this action is so rapid, that the 
eye can scarcely appreciate the interval. The jointed steam-pipe 
at the same time accomodates itself to every new position which 
the sinking pile causes the driving-apparatus to assume. For the 
purprtse of opening and closing the steam-valve, there is a small 
inclined plane on the hammer-blm-k, inside the cnee, which corning 
in contact with the end i>f a small lever passing through an open- 
ing in the side of the case •!, sh<twn m figs. C and 7, causes the 
valve in tlie vah e-box (cart on the stcam-cylindcr II) to open and 
shut. When the steam has raised the piston to its proper height, 
the Kteam-valve. by the action of this lever, is clos^, and nii 
outlet-valve ojkmhmI, which allows the steam to blow out into the 
air and the bammer-blwk to descend. 

As soon M the pile is driven to the required depth, the apparatus 
is again wound up hy the small engine U ; and the next following 
piieK' which may have been in the mean time hoisted by the 
engine 1) and gearing t», ready f»ir driving (as seen in fig. 1), ia 
then “ pitched” or placed in its proper situation. The locuraidive 
gear is then put in motion, and the apparatus lowered down on to 
the shoulders of the pile in que-tioii. The hointing-chain y, is 
then let free, so that the apparatus may be free to rest on tlie 
shoulders of the pile, and fVdlow down along with it os before. 
'J'hc steam ia now' again lot into the cylinder H, and the driving 
proccedt'd with as before, rhe ease and dispatch with which the 
entire pr«M*ess is proceed with requires tc> be seen to be duly appn.*- 
ciated. Piles have been driven hy this intichine into descriptions 
of Mills and under cimim-tanccn which would have put all the at- 
tempts of the ordinary pile-dnvjng machines at utter defiance. 

It may he proper to oWrve. that notwithstanding the energetic 
blows which this machine show ers down on the heads of the piles, in 
conmyquence of these blows being given hy mi nmssivc a hammer ns 
36 cwt., and at tlie moderate velocity acquired hy ti fall of only 
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3 they da not the eJi^htett diuna^ to the plle-heftd; so much 
U IhiM the ca«e, thst the pile-heeds have actuelly e neater appear- 
ance afirr hein^f driven than before. 

In reapect t<i the raeans employed for giving to the blow of the 
monkey a greater degree of energy than such oa would be duo to 
its fall through 3 feet, this object U accomplished by having the 
lop of the cylinder II made air-tight, ana by having a set of 
openings at h. The instant the piston pasM*s these openings in 
its upward action, all further motion in that direction is termi- 
nated hy the compression of the air then confined in the space 
between the top of the piston and undrr-side of the cylinder 
cover; which compressed air, on recoiling, adds to the force of 
the blow all the energy it would have acquired by falling from the 
height to which the monkey would ha^ e been carried by the mo- 
mentum given to it in the upward direction by the lifting action 
of the steam acting on the under-side of the piston. 

M'e have much pleasure in appending to our description a copy 
of a certificate by Mr. Stephenson. 

^'Kaatnyth's Steam Pile- Driving Machine has fur some time past 
been employed in piling the foundations of the High I^evel llndge 
at NewcaKtle-upon-Tyne. and at the Viaduct over the river Tw eed, 
near Berwick. Its operation has been triumphantly succe^isful. 
Piles have been driven with great economy and remarkable di»- 
patch, where the ordinary methods would have enlirelv failed. 

1 consider this machine to be one of the most valuable and im- 
portant auxiliaries which have recently been invented fur the con- 
struction of engineering works. 

Robrst Stkphe?<»o.v. 

24, Gnat frwge-sfrcr/, Jl'estmiMter, 

A/oy2, 1»4«.“ 



CANDIDUS'S NOTE-BOOK, 
FASCICL'LCS LXXXVI. 

** 1 must bsf« tl(>«rtr 
WUbd, u Urfr a ebarUr tb« vlodt. 

To blo» on wbota I plesw.'* 

I. The lately-opened Catholic Cathedral of St. George’s does 
not say very much fur Mr. Pugin’s artistic talent and taste. Sa- 
tisfactory as are many of the s>eparate parts and ornaments when 
considered merely by themselves, just as articles of furiiilure are 
looked at and examined in a show-room where they are exposed 
fur sale, — they are there brought together without any regard to 
artistic keeping iind effect. The consequence of which is, they do 
not serve to set each other off to advantage ; but, on the contrar}', 
there is much that is quite at variance w ith all the rest. We see 
a collection of studies of various ornamental details, and other 
mere mat»rial of design, but we miss a well-studied and consistent 
whole. The most opposite and conflicting Mirts of architectural 
character are brought into contact with each other. Barn and 
ball-ruom are strangely mixed-up together. In the chancel, and 
the two chapels at that’end of the church, decoration is not only 
carried to such extent as to cause all the rest to look unusually 
cold and bare, but fails to produce the amount of richness aime^ 
at. When added up, the total does not answer to the value of 
the several items as taken by themselves. 

II. Id architecture, incapacity for producing new ideas shelters 
itself under the plausible pretence of a reverential regard for old 
ones. Because excellent ideas have been produced before our 
time, we are told that we have no occasion fur any of our own. Aught 
tiiut partakes of innovation is set down as both unorthodox and 
dangerous ; which is assuredly mmt comfortable doctrine — highly 
convenient, and therefore comfortable, because merely to copy is 
easy and safe ; whereas, to attempt to emulate U a difficult as well 
as a doubtful matter. We do well, therefore, to prfjtest against inno- 
vation — that is, for ourselves, since those w hom weprofeos to look up 
to and admire, were in their day very gross innovators : by gross, I 
mean wholesale innovators. 'The hiittury of the art shows a series 
of innovations from first to last ; that “ last “ — finale and conclu- 
sion of it as a creative art, seems to have been already reached ; and 
all that is now left fur us is merely to repeat, perchance to mimic, 
what has been done before. M'hatever may be the case with the 
twentieth, the nineteenth century will not shine in the history of 
architecture ; or if it is to do so, it must now set about it in earnest, 
for half its time is already gone. Bad or good, the Elizabethan 
period had a distinct architectural character of its own; whereas, 



the present V'^ictorian one has none, but is ^ ererything hy turTU,* 
of most chamelioQ quality, but without any distinct, s^f-acquired, 
character. The present age is content with merely making uae 
of those hoards of art which its more industrious predeceaaoni 
wrought out and accumulated. Satisfied with being able to lire 
upt»n the interest, we do not seek to improve the capital. In fact, 
to such a pass has architecture been brought, that further progrewa 
for it in any direction is impossible, so long as we persist in our 
present perverse views of it— of its nature and powers as a fine 
art. No matter what style we take up, we treat and are expectwd 
to treat it literally — to adhere to it aenilely, instead of being 
allowed to infuse any fresh ideas into it, or even, by varying 
its toomure^ to adapt it to greatly-altered puraoses and occasiorie. 
Provided the separate features and details oe but correctly copied 
from those in former buildings we are quite eatiafied, though the 
structure so compounded be full of incongruities as a whole, — 
prosaic and unartistic. 

III. One consequence of the present rage for the merest copyiani 
is, that we ourselves produce no structures that will deserve to be 
studied hereafter as original models and architectural records of the 
age in w liich they were erected. Even our miwt monumental edifices 
w ill not be monuments of our own time,'-^f our own ideas moulding 
and organising the fabrics wu rear. Future antiquaries will be 
greatly puzzled some centuries hence, to determine dates from the 
styles wnich buildings exhibit. At any rate, they will set dow n this 
nineteenth century as that in which architectural talent displayed 
itself chiefly in mimicry and masquerade. This is wbat is not 
particularly pleasant to contemplate, though it is what we have to 
thank the present race of antiquaries for, and others whose 
opinions aiiu ixifluence as employers control the free-agency of 
architects, who, whatever they mig)it have done by timely resistance 
to such domineering dictation, can hardly help themselves now. 
They have sufl^ered their necks to be put into the yoke; ao, however 
hard it may be to bear, they must now endure it with what 
patience they can. All that wo can look forward to, is to its being 
shaken off by some bold and indejiendent spirit, giAed nut with 
genius only, but with the opportunity of manifesting it decidedly, 
however it may run counter to the minikin theory and doctrine 
of established rules. But as miracles are not to be looked fur and 
calculated upon like the return of comets, we cannot with any 
sort of reason look forward to such event. Nay, instead of being 
looked forward to with anxious hope, even the possibility of its 
occurring is contemplated with real appreheiuiun by many, who 
accordingly deprecate most earnestly what they are pleos^ to 
call tampering” with existing styles. Incapable of forming a 
valid judgment, they take refuge in prejudice. By their croaking 
cry of “ rash ” — “ absurd " — “ extravagant “ chimerical ! * they 

endeavour to intimidate; and by denouncing befure-hand all aim 
at originality, and every deviation from ordinary custom and rule, 
seek to insure the accomplishmeut of their ill-omened predictions. 
The merely aiming at it dues nut insure success in achieving origi- 
nality ; but if, instead of being aimed at. it U sedulously shunn^, 
it will never be achieved by any one ; and were there no possibility 
of failing, there would be no particular honour gained by succeed- 
ing. Alany act most discreetly in not attempting to signalise 
themselves luid their works at all hy any unl»orrowcd ideas— by 
which are to be understood not mere fancies for which they can 
assign no sufficient reason even to themselves, much less to any one 
else, but ideas that have germinated, have been meditated upon and 
matured, in their own minds. In nut attempting or affecting to do 
what they are conscious lies far beyond their power of reach, lucb 
persons manifest their prudence ; it is, on the contrary, only dog- 
matical presumption, when measuring the |>owers and abilities of 
others by their own, they pronounce that which is to themselvew 
impih(»ible to he equally impossible to everi’ one and all. Rather 
ought they, if at all sincere in the regard they profeoa for the 
interests of architecture and its advancement, to welcome the 
doctrine of its being possible to enlarge the present boundaries 
of the art almost indefinitely. How far he as an individual can 
contribute to such progress and amplification, must be leA to each 
individual to decide for himself. Those who feel no impulse from 
within, may be left to jog on as they can teeundum ar/em— that is, 
ploddinglv'and mechanically: but tiiey have no right to prescribe 
the some limits to others. As matters are managed at present, a 
prohibition is actually laid upon original genius, it being demanded 
of it that it sliould forego its very nature, and exercise itself only 
in tho same track of ideas ns has been previously trodden : in 
other words, it must conform to routine. A good deal hu been 
argued about the Emancipation of Woman ; I wish somebody be- 
sides myself, and of far greater authority and influence, would 
stand up boldly for the Emancipation of the Architect, who Li at 
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pTMent fettered prejadicee-^Ui reality the mereet cobweb*, but 
twUted to|(ether idi they become ae bulky m cable*. If tny views and 
opinions are erroneous, let them be opposed ; ret no one it seems 
care* either to oppose or to second me. Well ! if 1 am not 
flattered, even by contradiction, neither am I discoura^red. Happy 
are tkoce who expect nothing, for they ahall not be diaappointed ; 
and that state of beatitude is mine. 

II. As it is now too late to protest against the barbarism of 
atripping the Quadrant of its colonnades — snd they have assuredly 
eontributed not a little to the architectural character of Regent- 
street, the Quadrant being by far the most scenic part of the whole 
line, — let us hope that the columns themselves will be preserved, 
that ta, re-erected, *<» as to form some ornamental structure else- 
where, — on some spot where they will not give any umlmigt to 
shop# and shop-keepera— and the Utter ahow themselves to be some- 
what unreasonable, because it was they who came to the colonnades, 
and not the colonnades to them. Their removal would be less 
matter of regret, were we but assured that the columns would now 
be so applied, that ample amends would be made to uk fur what we 
shall lose in Regent-street. If no better and more utilitarian pur- 
pose cun be Nuggested for them, they might be employed to form an 
open screen of two lines of columns, inclosing the conrt-ynrd in front 
or the British .Museum. Sir R4»bert Smirke’s building itself aould 
gain materially thereby, inasmuch as it would be seen from the street 
vei^ pictureM|uely through the range of Doric columns in front, 
which being, besides, on a leaser scale, would serve to give greater 
importance to the Ionic colonnades liehind. To the very excellent 
suggestion here volunteered, it will be objected — and objection* 
are always as cheap as suggestions themselves — that the Quadrant 
columns are only Romun-Doric. while the facade of tho Alnaetim 
is pure Greek-ionic That ultra-Grecianism is affected for it, 
is not to be denied; but there is even now a great deal in the 
general design that is anything but pure Greek in physiognomy. 
Neither the wings, with their homely and ordinary house Icmik, 
nor the two little hits between them and the main building, would 
be able to reproach the Quadrant columns with being too undigni- 
fied and unclassical to bear them company. Still, one thing may 
be confidently ureilicted : I therefore prophecy that my idea will 
not he adopted, nor even so much as talcen into consideration. 
llap( >y tlie prophet whon* predictions are sure to be verified, and 
such state of beatitude, 1 repeat, i* mine. 



THE NATIONAL GALLERY. 

^Yhatever generd truth there may he in the paragraph which 
appeared in last month's Art~Juurnal^ informing us that the present 
Nutiunal Caller)' is to undergo extensive alteration by Mr. Barr)-, 
its correctness us to particulars may be questioned. What seems 
to vouch for such piece of intelligence oeing mure than a mere 
vague, unauthorised report, is the express statement of the sum 
to be expended — viz. iiO,000 ; to which the architect is to be 
limited. And for that the entire favade is to be altered, and 
another story added to the building. How the latter can be ac- 
compli'^hed without destroying the lantern lights in all the rooms 
now constituting the upper-flour, puzzles both ourselves and 
others to conceive. There .appears to be no other alternative or 
mode of alteration in that rase, than U>al of lighting the pre- 
sent rooms from their sides, or rather their two ends, in the front 
and l>ack of the building; which would hardly be any improve- 
ment as far as they are concerned, nor perhaps much, if any at 
nil. to the exterior. 

It has all along been the fanhinn — we can call it nothing else— to 
der^ und abuse the National Gallery, more especially its fafade, 
ns if that were not merely the chief, but the sole disfigurement 
t>f Trafalgar-square. — as if St. Martin’s Church, and the other 
buildings on the east and west aides of the Square," were abso- 
lute paragons of nrchitcutural taste and excellence. Even those 
who affect excessive admiration for the “Church," affect to be 
scandalised at Wilkins's facade of the “Gallery." Ask them, 
vhyf and they soar upwards — fly into a towering passion,— and 
from that altitude, look down u)>on you with scorn most supreme. 
Even that lump of architectural cockneytsm and dulness, the 
** College of I*nysicimns and Cnion Club-house," if it does not 
obtain admiration, at least escapes censure, which is levelled 
exclusively against that scape-^at of Trafalgnr-square, tho 
National Gallery. However, the latter is to become a “ Deformed 
Transformed ;" and poor St. Martin will need the whole of his 
cloak to spread over and shelter the iasignificance of bU Cliurch. 



As to one material point connected with the purposed alteration 
we are left in entire doubt, not Iteing informed whether the whole 
of the additional story U to be appropriated to the Gallery," or 
the portion of it at the eaat-end of the plan, bestowed upon tlie 
Roval Academy. 

<^’’hatever may be done to it, the building can never, in our 
opinion, he rendered adequate to the now greatly-increased, and 
henceforth likely to become still greater, re<|iiireBient* for the 
national cullei'tiuii of picture*, iinle** the whole of it be given up 
to the “Gallery," and the Academy turned out to provide fr>r 
itself ebiewhere. For exhibition rcHims, the Academy needs only 
I longitudinal extent of plan at the rear of a very moderate-sized 

I front toward* the street, for the wall* being invariably covered 
from top to bottom with pictures, the room* theuutelve* might be 
of the very plainest description, — ls)th in construction and ap- 
pearance not at all Muperiur to ordinary show-room*, auction- 
r<K)m*, and similar place*. Therefore, if the space now required 
for the “Galler)' " demand* it, we should say, turn the Academy 
adrift to idjift fur itself. It dc»es not throw open it* doors gra- 
tuitously to the public : why then should it exj^ct to be in any 
way Kupported by the public,— or, what is just the same thing, by 
government.^ At any rate, there is no necessity fur the Academy a 
continuing to occupy *o considerable a portion a* it dues of tlie 
building in Trafalgar-squure, now that tlie whole of it is required 
for the national collectiuii of pictures. 

The paragraph in the Art-Jifunutt doe* not speak at all doubt- 
ingly, os of rumuur that rei|uire* ciinfirmiition ; therefore, unless it 
should be cuiilrHdictc>d, we may presume that there really exists a 
definite intention of enlarging and otherwise altering Wilkins's 
edifice ; and that, ronsenueiitly, guverumeiit do not entertain any 
idea of erecting a new National Gallery, a* has been talked of by 
many, and by some fully expected. There have been various 
rumours on the subject, one of them b<*ing that a structure 
for the pupu»e was to he built upon the inclosed area in 
Leicenter-square. In what is now stated, there is far more of 
probability and likelihood, although the Art-Juurual speak* 
only upon a “ we understand." Let it be based upon what it 
may, that “understanding" assumes some degree of shape and 
colour, several particulars being distinctly touched upon. Mr. 
Barry’s design nas been “submilteti to the proper authorities," 
and not only approved of, but, us it would seem, actually deter- 
mined upon before the public were aware that anything of the 
kind was in contemplation. It i* not, iudeeiL, very easy to recon- 
cile this with whnt is said in another page of the same publication, 
where we are told that .Mr. Peiinethnrne being directed to examine 
the lower nx»m* of the present Gallery, with a view lo the Vernon 
Collection being deposited there, reported their total unfitness for 
such purjKHie, and recommended that a plain tenipomrv building, 
calculated to last about a dozen years, should be erected, and that 
in the interim parliament should make an annual grant of from 
to tor a peniinnent edifice. One tale contradicts 

the other: either Mr. Barry'* design, or Mr. Fennethoriie'* sug- 
gestion, is thrown out. If there is to be a new building in some 
other situation, the present GalleryuiU munin uiituuclied; an<l 
lure rrr#/ , if the latter is to l>e greatly enlurgeil, anil to have 
£50.000 expended upon it, another structure will not Ih» erected. 
Between lliu two schemes lies doubt; error there is as to one of 
them, and error there may be a* to both. i>till, something appear* 
to be in agitation or contemplation ; therefore, it i* not at ail 
amLsa that public attention should be direrteil to itataneaily 
itage of proceedings. 

Most may be of opinion, and some are or have been in full ex- 
pectation. that let be done whatever might — whether a new 
National Gallery i* to be built, or the present building enUirged, 
the work would, like the “llouse:^ of Parliament," be nuide the 
subject of cotiqietition. The occasion itself is a puldir one, and 
of a kind to exercise tnleiit in no ordinary degree ; n *truclure 
fur the purpose being something altotretlicr irui fffuen$. Of almost 
every other kind of biiildingn the examples and instance* are so 
numerous, that general cimveutional ideas may be taken frrmi 
them ; but with respect to Ficture tiallerie* the case i* quite 
different. Ftir them there are no models; neither have any 
•tudiiw been provided, or nugbt of any moment on the subject 
been written and published. S»me of the iiiust celebrated public 
collectiuus of pictures iu Europe are in buildings which, beside* 
being taateles* or in exceedingly bad ta*te themeelves, are so 
badly arranged and devoid of all contrivance, that they do nut 
seem to have ever been intended for the purpose to which they 
are applied. Besides accommodation with regard to actual space, 
effec‘tive lightiiqc the roonu^ and other obvious matteni of that 
kind, the providing for a judicious arrangement of the pictures is 
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vhflt r^quirpn mnniderable Rtudy and furanight. In temporiiy 
exhibitions^ pictures must behunf? up an well a« thef can be. The 
dispoHin^ them on the walU ia of neremity a work of such hurry, 
that it is little to be wondered at if it is frequently attended with 
awkward mistakes, such as puttinf( a fc<H>d painting nearly nut of 
si^t, and an inferior one just upon the line. Even if it be de- 
tected, there is no time for correcting the error, because to do 
so might render it necessary to alter the situations of a tu»re of 
other pictures. 

In a permanent gallery, on the contrary, more especially one 
claiming to be considered a puhlic museum of art, where nothing, 
it is to presumed, is admitteu but what Is worthy of being studied 
— at least, of being noticed as a work of art, — tbe utmost attention 
ought to he given before-hand to what is required by the collection 
itself. Should this last be already fully formed, to provide pro- 
perly for it beciimes a eomparntively easy task ; whereas, for 
one that is increasing, regard should be had to future growth. 
When Mr. Wilkins— or rather, jierhaps, those who employed him— 
took measure of it, our national collection was merely in its 
infancy. Thanks to Mr. Vernon, the child has nearly all at once 
started up into a tall stripling, — has quite outgrown his former 

fit,** which suit suits him no longer; so Mr. Barry is now it 
seems to enlarge it, and convert It as well as he can into a becoming 
togaviri/it. If he can do so without reclaiming from the Academy 
the piece of stuff they hare got possession of, he must have far 
more talent in point of contrivance than most of his professional 
brethren. 

After all, wc may possibly have been put quite on a wrong 
Bcent. Should which turn out to be the case, all we can sav is, 
that the mistake does not lie at our door. We leave those from 
whom we got it to trace out the author of it ; nor should we he 
greatly surprised to find it traced home — if mistake it really be — 
to that eonfounded, universal mischief-maker, .Mr. NonoDv! 



COLLISION OF TRAINS.— No. II. 

In our last paper (p. 197), we considered the law and amount of 
collision in a train of carriages of equal weighu, and provided 
with a single engine in front. M'e now jiropose to examine the 
effect of an engine behind, the other circumstances of the prublem 
remaining the same. 

.\s a first and introductory example, let us suppose a single car- 
riage, weight i tons, having a pair of buffers in front, with a foot 
play to each, and each with an extreme strength of 4 tons (the law 
of resistance of the buffers being assumed to vary as their com- 
pression), to impinge on a fixed obst.'icle with a velocity of 60 feet 

K r second. Let us now determine how much of this velocity will 
destntyed by the time the buffers have ceased to art. 

Let m be the mass of the carriage ; p. the pressure on the head 
of either buffer when it is compressed to an extent x ; r, the 
velocity, in seconds, of the carriage; — then, the ni«M of the buffer 
being neglected as small in comparison with the mass of the 
carriage, 

rfo 

m r* -r- = — 2 p. 
dr 

Now, 4 tons is the value of p when x = 1 ; and since p has 
been assumed to vary as x 

df> .... 

p = i X ; >n t* — s - B X ; m p* = c — 8x*. 

(fX 

If the accelerating force of gravity be taken at 32 feet per 
second, 

m— ^ = -*; — = c- Bx*; p’ = 8c— 64x*. 

32 8' 8 * 

MTien x=r0, r=60j .•.«<( = 3600. 

When X = 1, the buffers cease to act, and r* 3600 - 64 ; 
or, o = 69^ nearly ; consequently, only half-a-foot of velocity is 
destroyed. 

Let us next consider the case of a train of n carriages, each 
provided with a pair of buffers before and behind ; and with an 
engine, weight r tuns, attached to the last carriage; and let us 
Muppose this train to impinge on a fixed obstacle at the rate 
of V feet per sec^md ; and from these data seek approximately 
the amount of velocity destroyed in the rearward engiue by the 
time all the buffers are used up. 

In order to make the problem genera], we will astiime the 
weight of the carriages each =s v, and the extreme strength of 
the buffers pA tons ; also their extreme play h feet. By the time 



the engine behind has moved forward a space «, after oolltsioa has 
commenced, let 8p be the pressure on the buffers of tbe rearward 

p 

engine. We shall now show that pis always leas than ,, where 

n' is the number of pairs of buffers, and P the prensare oo any 
buffer compressed to an extent x. For let x„ x^ x„ be 
the extent to which the buffers are simultaneously coropreoued, 
reckoning from the carnage winch first sustains the shoex ; w., 

px„ dec., the pressures of tbe buffer -heads correspondina to 
the compressions x,, x„ x„ &c. Now we have shown la our laat 
paper that the pressures of the buffers, and therefore x,, x^ 

&c., decrease as we recede from the end of the train nearest 
collision. 

.% Xj is > X, ; X, is > x^ ; See. is > &c. 

pi»<t*r^-ii pis<M<r.». 2 i &c. is < &c. 
n'p is < M (x*' + x*'-i + &c.) ia<#ix is<P; 

P 

p 18 < -. 

n 




u<r 

J n'k n' 



dx 




pxdx 

n' 



ia < 



an' A* 
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Therefore, if v be the velocity of tbe rearward engine, by the time 
tbe buffers are all used up, 

^ (V’-r>) is < S.n-A*. 

As an example, let A = 1, as before ; n = 19 ; n' = 40 (in- 
cluding buffers of eugine« before and behind) ; r = 20; V = 60 ; 
M = 4. 

32 

v> — .>> i« < _ X s*> u < ss X i« i« < »i*- 

20 

If V = 60 , »T* is > 3088; .*.r is > SS. Or, the velocity of 

tbe rearward engine has been diminiahed by less than S feet a 
second. 

If V had been put = SO, which U equivalent to about 20 miles 
an hour, still v wcmld have had a value of 20 feet a second, or 
twelve miles an hour. In either case, it is clear that the shock of 
the engine behind would have been meet destructive — in the first 
case frightfully so. 

To recapitulate the results of our investigation, it appear*, first, 
that when a train with a single engine is violently check^ the first 
carriage will sustain the greatest damage, and the effect of the 
buffers will be to increase the number of blows on the first and 
succeeding carriages, but to diminish their intensity. Secondly, 
that when an engine is attached behind ; the last carriage after all 
the buffers are used up— having first to sustain the shock of the 
rearward engine proceeding with a diminiahed but still considera- 
ble velocity, if the original velocity of the train had been great, — 
will probably be the moMt seriously injured of all the carriages. A 
double shocK will in this rase have passed along the train — at first, 
by the sudden stoppage of the first carriages before aU the buffer* 
are used up; and tnen from the blow from the rearward engine 
afier alt the buffers are used up. 

Since writing the former paper on this subject, we have seen a 
model of a break, by Mr. Bishop, which by an ingenious and simple 
contrivance is capable of being applied to all the carriages timul- 
taneously, and almost instantaneously. Wt earnestly recommend 
the adoption of some such method of suddenly occasioning a 
powerful retarding force, as a most efficient means of avoi^og 
casualties and coroners' inquests. 

J. H. R. 



NOTES ON ENGINEERING.— No. XI. 

By IIoMuitHAM Cox, B.A. 

The Strength of Hungerford Bridge. 

The security of a Suspension Bridge erected in the very centre 
of tbe metropolis, snd liable to sustain the weight of a very large 
number of persmis, is a subject poosessing a scientific interest 
commensurate with its practical importance. The moment of the 
question has been greatly increased by two Independent clrcum- 
stancei^first, that it has been the subject of serious doubt and 
scientific discussion ; ami secondly, that tbe traffic of the bridM 
has rei’cntly received an important accession by the opening of a 
railway teriiiinus in its immediate vicinity. 

There are some parts of U»e theory of suspension bridge* exceed- 
ingly complicated and difficult, and others perfectly aini^e. Among 
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the latter is the estimation of the statical strain to which a chain is 
nihjerted when its weif^ht and all its dimensions are known. This 
fartirular branch of the auestiun may be set at rest without much 
difficulty. The object of tne present paper is to do this by methods 
distinct from those which have been adopted in the previous dis* 
cuAsions of the question. 

Sir Howard liouglas, who first publicly moved the subject of the 
stifficiency of Hun|;erfurd Bridpre, has ably calculated the stren^h 
of the chains, on the assumption that the form of them is the 

common catenary :* this method, the most scientific and exact 
of any, inx'olves however considerable mathematical skill in its 
application. The mode about to be employed may be readily used 
in general practice, as it does nut require a knowledge of mathema- 
Uca; and the agreement of its result with that obtained by the 
process referred to, tends to their mutual confirmation. 

In suspension bridges, the central deflection is always small corn- 
pared with the span between the points of suspension. It follows 
that the curvature of the chain is very small ; and whether it be 
considered a catenary, a narabola, or even the arc of a circle, the 
deviation from the real form will not be considerable. It is very 
usual, for the sake of simplicity, to assume the curve to be a para- 
bola, and that assumption will be here adopted after a few remarks 
tending to prove its accuracy. 

If the horiKontal distribution of the weight of the chain and its 
load were uniform, the curve would be exartiy a parabola, as may 
be easily ascertained by reference to any stanaanl treatise on 
mechanics which refers to the subject. Now, when the bridge is 
crowded, the load on the platform U uniformly distributed nori- 
sontally. This is aiso the case with the weights of the platform 
and the parapet, which are considerable. The only mass not w> 
distributed is that of tlie chains themselves, of which the links are 
horizontal at the centre, and inclined more and more up to the 
points of suspension. But practically this inclination is never 
large; for instance, in Hunprerford Britlge at the points of suspen- 
non, as will be presently shown, the tangent of the angle or in- 
clination is about /f. This gives the cosine of the angle less than 
or 18 feet measured along the chain there, nearly corresponds 
with IT feet measure<l horizontally. This shows that the hypothesis 
of horizontal distribution, even for the chain alone, does not involve 
any considerable error ; and when the additional effect of the ma« 
of the load and platform, which is really so distributed, is taken 
with it, the deviation from the truth must be inconsiderable. 

On this assumption, then, the vertical line through the centre of 
gravity of half the chain and its load is situated midway between 
the centre of the chain and the extremity of the platform ; or the 
horizontal distance of this centre of gravity from the abutment is 
equal to one-fourth the span. Therefore, the moment about the 
point of suspennion of the weight of half the chain and load, is the 
product of tnat weight and one-fourth the span. 

At the centre of the chain the tension is horizontal : its vertical 
distance below the point of suspension is equsl to the deflection of 
the chain. Therefore, the moment of this tension about the point 
of suspension is the product of the tension and the deflection. 

The moments just determiued are equal, the total effect to turn 
the half-chain about the |>ointof suspension being produced by the 
weight, and this effect bemg resisted by the effect of the h(»rizontal 
tension. (The platform nut being rigid, contributes nothing to 
the ultimate support of the load.) Also, in Huitgerford Suspension 
Bridge, the deletion U M feet, and the quarter-span 169 feet. 
Consequently, 

JforisofUal tmrion ^ 50 = wight o^half~*pan X 169. 

Hence the weight of the half-span is oi* ^'^>7 nearly five-seven- 
teenths of the tension at the centre of the chain. 

On the authority of Mr. Cowper, who is believed to have ob- 
tained authentic and accurate information, it is stated, in Part 93 
<»f this JoumaJ (June, 184A), that the total sectional area of 
the chains at their centre is 296 square inches. The Bridge is 
eupported by four chains, two on each Mde of the platform, and 
the above is the sum of the sectional area of all tour together. 
The horizontal tension is supposed to be uniformly distributed 
o%^ these 296 indies. 

M'rought-iron bars liecume sensibly stretched and impaired 
when subject to a tension of IT tons per square inch. They will 
nut bear that strain permanently; and in practice it is not con- 
sidered safe to subject thorn ti» a greater tensile forc6 than 9 tons 
per square inch. Taking the latter mem.Hure, the greatest horizontal 
tension which the four chains together can safely bear is 296 x 9 = 
266t tons; and the greatest weight of the half-span must, by 
what has already been said, be yV^ths of this, or very nearly 
788 tons. Consequently, for the whole-apan, 

The greatcel total load = 15T6 four. 
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This Is, in fact, nearly the load to which the bridge is actually 
liable to ^ subjected. The weight of the chains (T16 tone) added 
to that of the platform, parapet, rods, dec., and a crowd ooveriug 
the platform with a weight of 100 lb. to the aquare foot, givee^ 
according to Mr. Cowper, the maximum load at about fifteen 
hundred tonw. We come to the conclusion, then, that when the 
bridge has its full load, the statical tension at ite centre is nine 
tons to the square inch. 

The following method wag adopted to test the accuracy of the 
hypothesis on which ibis conclusion is founded. By a known 
principle which applies to catenaries of every form, toe tangents 
at any two points of the curve meet in the vertical line throu|rh 
the centre of gravity of the intervening portion of the chain. 
Consequentlv, if the assumption be true uat the vertical through 
the centre of gravity of the half-chain bisecU the half-span, tM 
tangent st the point of suspension ought, if produced, to meet the 
platform midway between its centre and extremity. The observa- 
tion of this fact would be a emeial tiast of the almve conclusions. 
This test was satisfactorily performed in the following manner. 
The inclination of the chain at its summit was observed with a 
telescope from various positions on the Bridge, and that position 
was noted in which the inclination of the chain at its highest point 
coincided with the axis of the telescope. That position of the ob- 
server's eye for which one end of the highest link coccred the link, 
was of course in the line of that link produced. By these means 
(applied for the sake of mutual confirmation to the points of sua- 
pension at both towers), it was ascertained that the centre of 
gravity of each half-chain was about six feet nearer the end, than 
the centre, of the platform. The advantage of thia method uf 
observation was, that it did not require particular accuracy : an 
error of 10 or even 20 feet would not have made a considerable 
difference in the result, while the errors of observation were cer- 
tainly far within those limits. 

It is important to observe, that if the Bridge were loaded with 
its full weight, the actual position of the centre uf gravity would 
coincide with that above assumed, even more closely than it did at 
the time of the observation. 

To ascertain the tension at the points of suspension, we have 
the following rule, applicable to catenaries of every form. Add 
the squares of the horizontal tension and of the weight on the 
half-span : the square root of this sum is the tension at the 
summits of the chain — which, therefore, in the case before ua, is 
= V { (2664)’ -I- (T78)* } tons. 

After obtaining this square root, divide it by 9, and the resalt is 
308, for the number of ^iiare inches over which the tension at the 
summit must be distributed if the tension be 9 tons per square 
inch. The actual sectional area of the chain at the points in 
question is very near this— namely, 312 square inches. 

In the above calculations, the structure hss been supposed to be 
in a state of equilibrium. The vibrations of the several parts of 
the shoiii, arising from the rapid motion of traffic, or the action of 
the wind, would certainly increase the strains greatly, though no 
means of calculating that increase have been yet ascertained. The 
foregoing method shows, with all the precision requisite for practi- 
cal purposes, that both at the centre and extremities of the chain 
the tenriun of the metal is 9 tons per square inch, when the bridge 
is fully loaded. The fairest way of stating the conclusion from 
these investigations appears to bethis:— If the permanent tenacity 
of the metal be so great that it mnv be safely subjected to a greater 
■train than 9 tons per square inch, then the excess is a proviaron 
against accidental disturbances. If, however, 9 tons per square 
inch be the utmost strain which the metal will safely bear, no 
margin is left for security against the effects of rapid motion. 



THE WATER-GAS. 

Some time has elapsed since a patent was obtained for a 
process of making illuminating gaa from water; but the plan 
was not carried into practical effect, and dropped out of public 
notice. The invention has once more been brought before the 
public, and in a manner calculated to attract attention, by being 
made the subject of lectures delivered by Mr. Kyan at the Poly- 
technic Institution. ITie process itself is a very curious one ; and 
though the expense may probably render it a less economical mode 
of supplying gaa than ouala, where they are to be purchased at a 
cheap rate, yet, in many parts of the country, it is probable that 
the w ater-gas may be the cheaper of the two ; and at its purity 
and ilhixniaatkog power exceed thoee of the cerburetted hydrogeu 
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obtained from coalt, it ii w«ll that the mode of making it should 
be renerall^ known. 

To those who are unacquainted with the chemirai composition of 
water, It maf aeem strange that water should be rendered the 
source of fire ; hut to moat of our readers it must he well known 
that water is composed of hydrogen, the moat inflammable of 
bodies, and of oaygen, which, when in the form of gas. is the 
most active supporter of combustion. A plan of obtaining hydro* 
gen gas from water, by pandng steam through a hot tube containing 
iron haa been long known. 7*he rationale of that process is, that 
the steam when in contact with heated iron becomes decomposed, 
the oxygen uniting with the iron to form an oxide of that metal, 
and the hydrogen is liberated in the form of gaa. This, indeed, 
is the best mode of obtaining hydrogen gas in a state of purity ; 
but for the purpoee of illumination, auch gas is of no value. 
The flame, though emitting great beat, is scarcely visible. The 
illuminating power of coal*gas depends on the carbon it contains ; 
and the more carbon is contained in carburetted hydrogen, the 
greater is iti illuminating power. It is. owing to the great pro- 
portion of carbon in turpentine, that it afTords such a brilliant 
light in the “ camphine" lamps, the only difficulty in the burning 
of that substance being to produce perfect combustion ; otherwise 
the abundance of carbon causes volumes of dense smoke. To 
render the water-gas illuminating, it is necesaarr, therefore, to 
combine with it a portion of carbon ; and it is this part of the 
pweaa in which the principal novelty of the invention consists. 
The apparatus employed in the manufacture of the gas is exhi- 
bited at work at the Polytechnic Institution. It consists of a 
furnace, in which are three long iron retorts placed perpendicularly. 
Two of these are nearly filled with coke and old iron chains, or 
pieces of iron. Water is admitted into the first of these, and 
Ming converted into stesm, it is then decomposed by the iron, 
and the hydrogen gaa which is liberated, absorbs at the same time 
some |>ortion of carbcm from the heated coke. The gas and resi- 
dual steam are then paased into the aecond retort, whore a similar 
process of decomposition and of further carbonisation takes place ; 
aitd it then isauea into the third retort, where it is brought into 
contact with heated tar, and absorbs from it a large portion of 
carbon. The carburetted gaa is then forced through some vortical 
tubes, to permit the deposition of superfluous tar, and is conducted 
into the gasometer reaar for use. The illuminating power of this 
gas is estimated to exceed that of ordinary coal-gas, per cent . ; and 
its freedom from sulphur and other impurities renders it far prefer- 
able to coal-gas. Respecting the economy of the process. Dr. Ryan 
says nothing; and we believe that it was on tois point that the 
invention failed to be practically useful when first introduced. 
Tlie cost of the fuel to heat the retorts, of the inm to decompose 
the steam, and of the tar to carbonise the gas would, we icar, 
amount to more than the cost of coal, in most parts of England, 
for making the ordinary kind of coal-gas. In many circumstances, 
however, wo conceive this mode of generating illuminating gas 
may be advantageous, especially when the purity of the gas con- 
sumed is an object of importance. 



ON ISOMETRICAL PERSPECTIVE. 

By R. G. Clark. 

The object of this article is to comiitunirate an easy method, by 
constriction, for determining the transverse and conjugate 
diameters of an ellipse touching the sides of an oblique parallelo- 
gram, being the isometrical projection of a circle inscribed in a 
square. 

Draw the isometrical parallelogram A BCD, and its two 
diagonals A C, and B D ; bisect O C in m, also bisect A m in N, 
and then with the radius A N and centre N, describe a semicircle 
cutting O B, produced in R. Again, with centre O, radius O R, 
descril^ a aeroicircle a R e cutting A C in a and e ; then will o c be 
the transverse diameter required of the ellipse. In like manner, 
bisect O D in «, and B # in r, and with the centre r, and radius r B, 
describe a semicircle cutting OCiof; again, with centre O and 
radius O t, describe an arc catting D B in 6 and d, then will 6d be 
the conjugate diameter required. 

The above may be demonstrated thus Because the sides of the 
oblique parallelogram respectively touch the curve, they are tan- 
geuts to it. By the properties of the Conic Sections fsee Dr. 
Hymer's elegant treaiis^. we have, A O X M O = a (P ; but 
MO = m O, therefore aO* = AOxtnO. Also, by the properly 
of the Circle, we have e 0* s O R*. A ttmilar mode of proof 



applies to the coi\)agRte diameter. After the diameters are thos 
determined, the curve can be easily trammelled in the usual way. 
It would also be well to slate an easy rule, by calculation, founded 
on the above construetion. 



Ri'LE.— 'Multiply the diameter of the circle by 1*921 for the 
transverse diameter, and by *707 for the conjugate diameter. 

J^jr . — Given the diameter of a circular turn-tidile = IV 5*, 
to find the transverse and conjugate diameters of its isometrical 
representation. 

Here, by the rule, 14*5 x 1*994 s: 17*748 tramn*erse diameter. 

14*5 X '707 = 10*95 conjugate diameter. 

The previous method of construction, however simple, 1 have 
not before met with in any work on iBomctrical perspective- The 
rule by calculation is easily deduced from the construction, mak- 
ing the isometrical diameter, or the given diameter, of the Circle 
equal to unitv : Thus, because the isometrical angle () A B =s 30', 
therefore B f) = ^ A C. Hence O A ss V ( 1* “ '9>5) =*8<W ; 
therefore, a(P =s AO X MO =: *866 X *433 = *3749. By 
extracting the square root of each side, we have a O = *619 ; con- 
sequently, the transverse diameter ac =: 1'994. Also, BO = 
4 BC =**5; therefore, BO X ^ HO == hence 50 = *3535; 
conaequently, the conjugate diameter 6d = *707. These are the 
numbers as given in the rule. I have not seen this rule in Jopling’s 
treatise, but there is a table g^ven of diameters, with the same 
figures to the Diameter 1. It will be observed, that all the lines 
that arc in the figure are not required in the construction, but 
only the two diagonals ; the other lines are only drawn to assist in 
the demonstration. The method given by Professor Parish in his 
paper on Isometrical /‘crqwrricc, in Gregor)’'s “ Mathematics for 
Practical Men,* is very tedious, both by construction and calcula- 
tion. 



EXPERIMENTS ON CEMENT. 

A good deal of attention has recently been directed to the merits 
of a cement called “ Portland ** cement, manufactured by Messrs. 
Aspden and Robins, of Northflcct; and on Monday, the IHth ult.. 
a numerous body of architects, builders ^c., auembled at the 
town premises of these gentlemen, in Great Scotland-yard, to 
witness a number of experiments with the cement, both alooe 
and in combination with sand, in different proportions; the follow- 
ing are some of the trials made : — 

"Brut SUtek Bricks Cemented against the Wall. 

ETprrimmt 1.— 17 stock bricks were cemented together with 
roman cement (all cement) and projected before the fai'e of a wall, 
as fig. 1. They broke down with 7 lb. placed on the end. 




PJf. 1. 



Experiment 9. — 11 stock bricks, cemented together with 1 sand 
and 1 roman cement, broke down with 7 lb. placed on the end. 

Experiment 3.— -38 bricka, cemented with neat, patent portland 
cement, broke down with 14 lb. placed on the end. 

Experiment 4. — 30 bricks, cemented togPth(*r with 1 portland 
cement and 1 sand, broke down irith 15 lb. at end. 

Experiment 5. — 99 bricks cemented together with I portland 
cement and 9 sand, broke down with 168 lb. at end. 

Experiment 6. — ^95 bricks, with 1 portland cement and 4 sand, 
broke down with 56 lb. at end. 
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E.rperment brieki, with 1 portLuid cement end S eand, 

liruktf down with 74 lb. Mt end. 

E^rperimmt 8.— U bricks. «11 portUnd cement, with a wheel of 
0 cw't. in the centre, broke down with 17 Ib. at end. 

ExptTimfnl 9.— 16 bricks, cemented toi^ther with 1 portUnd 
cement and i sand, and suspended at both ends, broke down with 
13 cwt. placed in a scale suspended on the centre. (*Ver iig. S). 




Plf.2. 

Experiment 10. — A block of p<irtland stone, 9 ft. 11 in. long, 
and 9 by 9 inchcu, broke with h weight of 38 cwt. (.Vee fig. 3.) 

iVa/r.— A block, cemeoted with roman ccineot, would not bear the 
weight of tba stooe, in a similar puailioo. 




rif. I. 



Trials in a //yc/ruu/ic Press. 

Experiment II.— A block, all portland cement, 18 inches high 
.md 9X9 inches, bore a pressure equal to 1U8^ tons on the square 
Tout. 

Expt. 19. — A mixture, 1 sand and 1 cement, ... 80 tons sq. foot. 

Expt. 13. — A mixture, 4 „ 1 „ ... 80 ,, „ 

Expt. 14. — A mixture, 7 „ 1 n ••• „ ,, 

Experiment 13 . — \ block, all roman cement, broke at 9^1 tons. 

Experiment 16. — A mixture, 4 parts sand and 1 roman cement, 
would not bear any premure. 

Experiment 17. — A block of portland stone, in. X 1 in., broke 
up at 93 cwt. 

Experiment 18. — A block of the portland cement, the same 
dimeoaiuns, broke with 18 tuns. 



AVw Serew-CuHinp Haekins . — A plaa of cattiag iron screwa ii listed to 
have becB isfeuted by Mr. P. H. (iaics, of Cluca<o, lllinoii. by which the 
powar of one men will cut per «lay, 760 hslf.iach, 500 three.quart«r inch, 
eOO ODS inch, and 300 oue.snd-a-haif inch bolt*. The advanu^et claimed 
for thia plan over the common die are, ita dispatch in doing work ; iia dura- 
bility, havirig cut over 4,060 bulta with one die, without auy repairs; instead 
of jambiog or driving the thread into shape it cuta it out, the aame aa in a 
lathe, Icaviag the thread of soiid iron, which cannot be itripped oif aa ii 
oiual with tboae cut by the common die, end U will do the work by once 
paasing along the bolt, making the thread perfect. The die, it ta amid, can 
be m^e by ordinary workmen, with far leas eipenae than the oommon die, 
and when made, ia act at all liable to get out of repair. 



RSVZSW9. 



The Pataee of Westmineter, Imperial quarto, Part 1. London : 
Warrington and Son, 1848. 

At present, we can hardly pretend to give an opinion aa to the 
merits of a series of architectural Ulustratiuna from the three en- 
gras'inga in this first Part ; nor are we able even so much aa to say 
to what extent it is intended to carry the publication, and what will 
be the entire number of plates, there being neither prospectus nor 
advertisement on the wrapper to afford that somewhat desirable in> 
formation. What strikes at the very first aa objectionable iat, not 
that the plates are published miscellaneously while the work ia 
coniiug out, but that it seems they are intended to be bound up so, 
instead of being duly arranged according to some aort of order and 
sequence. The subjects contained in this Part 1. are : Plan of the 
Principal Floor, the Royal Court (a perspective view), and an Ele- 
vation of the lower part of the Victoria Tower, which are designated 
in the heading of the descriptive letter-press accompanying each of 
them, us Piute 1., 11., 111., respectively. Wherefore, although 
the descriptive letter-press itself is not paged— which looks as 
if it had l^eri intended to leave it to purchasers to arrange the 
subjects ultimately to their own fancy — such accommodation is 
now frustrated by the plates being numbered in the letter-press, 
and in our opinion quite uselessly, there being no corresponding 
numbers on the plates themselves, so that the binder can be ^ided 
only by their titles. We almost fancy that the numbering^’ must 
have occurrt»d thiuugh mure oversigiit ; and if so, now that the 
very great inconvenience attending it is pointed out, it ought to 
be abundoned at once, — should which be dune, cancels ought to be 
given of the descriptions already published. 

As matteiN have l>een managed, Plate I. ia a Plan of the Prlnci- 

r al Flo(»r ; but surely that wlU not be the only illustration of the 
ind, or else the work will be singularly defective and unsatisfac- 
tory. Hardly can we believe that it is not intended to give some 
other plans — at any rate that of the ground-floor, it being ^uite in- 
dispenAuble fur pro|>erly understanding the structure, lae floor 
immediately above the principid one ought also to be shown. Be- 
sides which, there are many portions of the Principal Fluor 
itself which rei|uire to be exhibited upon a larger scale, and much 
more in detail ; the scale of the general plan being no more than 
that of an inch to 190 feet, which ia so small that it ia impusible to 
measure from it with any sort of accuracy some of the lesser 
rooms ; — wherefore it would not have been amiss had the respective 
dimensions, according to actual measurement, been inserted in the 
Key to the Plan.** With renrd to the plan itself, it does not 
extend beyond VV'estminster Hall ; consequently, it does not show 
what is to be done on the west side of the Hall, along .Margaret- 
streel and New Palace-yard. Nor is the plan quite so distinct as 
it might be, owing to all the parts that are under roof being shaded, 
and only the open courts and areas left plain or white, tki far 
indued distinction U made between the covered and uncovered 
parts of the plan, but there might just as well have been greater 
diatinctne!^ also produced by making tba walls considerably 
darker tJion the rest. In our opinion, shading of the kind might 
have been dispensed with altogether in what is an upper-door plan, 
it being quite sufficient to treat the ground-floor one in that man- 
ner. Or— fur the disagreeable doubt now comes across us — is 
this plan to be the only illustration of the kind ? We will not 
beliuve tliat it Is until we can no longei disbelieve it. Even a 
ground-floor plan will not be quite satisfactory unless it be made 
to show— except that be done in a separate siiuatiun's-plan, on a 
leiwer scale — thu relative position of VV'estmiuster Bridge, Henry 
VII.'s Chapel, and other circumstances of the peculiar locality. 
Else, how are those who are quite unacquainted with that locality, 
to form any notion of it ^ A publication like the present, mure 
especially iU uiibject being taken into account, U nut likely to be 
confined to this country, but will be eagerly turned to abroad, 
wherever the fame of tiie Palace of Westminster and its architect 
has reached ; and how are those who possess no other information 
than what they can derive from plans, to understand the difficulties 
imported upon the architect by the site, and make due allowance 
for what must strike them as Ming defective and unsatisfactory in 
the disposition of the west or principal land-side of the edifice } 
Fur our part we should say, that besides a general situation' s-plao. 
there ought also to be a plan of all the buildings as they existed 
before the lire. And undoubtedly a plan of the kind ought to be 
inserted in this publication, if only as a historical document. 

Plate II. shows, in a perspective view, a part of what U called 
the Royal Court, it bein^ that into which the aUte carriage and 
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other e^uipA<^ drive and turn round when the mrereign 
ftoee to parliament. Here we see on the easit side, the large bay 
window and range of u|mer windows of the Royal (tallery^ and 
part of the wouth side ot the court, where the windows on the 
pnacipal floor belong to the office of the Lord Great (.'hamberlain. 
The archway throu^ which the carriagen pass from the porch 
beneath the Victoria Tower is quite in a corner, at the south- 
west angle of the court. The architecture of the court is good, 
but not at all remarkable, except on the we;it or gallery-side of it, 
where the two archways below (one of them leading into the 
Chancellor’s Cotirt^ the small octagonal staircase turret, the oriel 
window with s«>lia wall in the compartment between the but- 
tresses on each side of it, bntken only by archcMl and splayed 
panels, containing royal armonial bearings, lorrn, together with the 
range of loAv windows ahijve (tliotie in the upper part of that 
Hide of the gallery), form a sufficiently picturesque and piquant com- 
bination, — such as can hardly fail to captivate the admirers of the 
olden time. U'hat the other elevations of the court, which are 
not shown in the view, mav be, the description does not inform us. 
'Fo say the tnith, the descriptive letter-press is exceedingly meagre, 
drv, and bald; and has, oesidea, the disadvantage of cousisting 
only of detochi'd scraps. 

Plate III., tlie elevation of the royal portal or entrance-jiorch 
in the lower part of the Victoria Tower, exhibits, on a tolerably 
adequate scale, the exceedingly rich details of that part of the 
structure ; in the character of whose o}H*n arch we fancy wc re- 
cognise a resemhlaiice to that of the beautiful Eqiingham Gate at 
Norwich. Satisfactory as it is in other respects, the print hardly 
does justice to the structure itself; fi*r it convei's no idea <>f the 
strikmglv-flne effect produced by an o|>en arch of such magnitude 
(50 feet Kigh to its apex), on the exterior of a building. The plate 
iWing a mere outline one, the picturcs4|ue contrast of light and 
shade is quite lost ; therefore, although it is not likely that any 
one will actually make such a mistake as to suppose that the arch 
itself is fiUed-up by the lesser arch and gate seen on the further 
plane of the elevation, it would have been belter had that plane 
neen entirely, though slightly, shaded — because then the opening 
of the arch would have been distinctly dehried. There will, wo 
bo{>e, be a section of this porch drawn to the same scale as the ele- 
^ ation ; and we desiaerate a fully detailed plan, to show the 
groining of its vault. 

However interesting and excellent the materials for it furnished 
by Mr. Barry may be, the publication does nut seem to have 
been planned with much judgment or foresight. Tfie separate 
“ History" of the Palace of Westminster is by Mr. II. T. ilyde; 
hut who IS the general editor, or who writes tKe descriptive jior- 
tion of the letter-press U nut said, — it is certainly nothing to 
boast of. As to what calls itself ** Introduction," that miglit, in 
our opinion, very well have been spared. fc»r it strikes us as being 
in wretchedly bad tast e a tissue of vulgar bombastic common- 
place, and puff. 

Since the above was put into the printers hands, we have seen 
Part II., which came out only a verv few days after P.nrt I., and 
which gives us Ihiee more plites. The fir»-t of them exhibits to 
ns in perspective a portion of the exterior — viz., the ” South- 
Wing Towers” of the principal or east front ; yet, although care- 
fully done by a very competent architectural draughtsman (Mr. J. 
Johnson), and altlmugli we cannot but commend the diligence be- 
stowed upon the drawing, the engraving is n<it altogether satisfac- 
torv. ^V^hat has been alleged by some against the building itself, 
makes itself here felt; fur the multiplicity of the details and en- 
richment spread over ever^' part, is such as to occanton no small 
degree of confusion and indistinctness. This is esperiiilly the 
rase with regard to the upper part — the towers and the roof, 
where the different forms and surfaces do not define themselves nt 
all clearly. More decided general effect as to light and shade, and 
greater vigour of touch, are required. In fact, the ordinary mode 
of lithography — tiint here employed — is hardly capable of doing 
justice to such a subject, for it shows poor and flat in comparison 
with that improved method in which the vhitff, os they are tech- 
nically termra, are printed; therefore, after being now accustomed 
to that more energetic and pictorial mode of lithography, we feel 
dissatisfied with the one here practised. With the next plativ— 
the Interior of the Ho\aI Poren — we are made to feel very much 

; for whether it be that the impression we have got is a defec- 
tive one, it is particularly feeble and tame, and most of nil ho in 
those parts which require sfime of the deepest touches of shallow. 
^V'liiJe there is little or no truth as to the general effect of light 
in such a situation, the shafts aud mouldings of the second or 



fOoraoia^ 

■mailer, immediately inclosing the third and cmalleat arch, are 
scarcely defined at all below, on the side which U in the ehadow. 
It may also be objected that this subject shows us very little more 
than what is seen in Plate III. Wyond the open arch in the 
elevation of the exterior of the porch, the view being confined 
merely to that east side, without snowing anything of the vaulted 
roof, or of the flight of steps on the north side leaiUng up to the 
royal entrance into the building ; which is consequently not even 
so much as indicated, although it might ver}* easily have been » 
by just reducing the scale a trifle, and bringing a little more of 
the interior into v'iew. This plate moreover confirms what wc 
have said as to the injudiciousneas of numbering the subjects ac- 
cording to the order in which they happen to be published, since 
this view U partly identical in subject with Plate 111., accoidingly 
ought to have immediately followed it ; instead of which, Plate 
IV. is altogether different in subject— one, besides, which interrupts 
the natural sequence of the subjects, for nil the respective views 
of the exterior ought to n>me together, and follow each other in 
some regular order ; yet no such arrangement can now be adopted, 
except by disregarding the numerical order of the plates, and 
thereby giving the letter-press the appearance of being strangelr 
shuffled-up. Plate VI., however, does really follow Plate V. with 
great propriety ; it showing on a larger scale the statues of the 
three popular Saints, Andrew, George, and Patrick, in the niche* 
over the gate leading to the rc*yal cr*urt. Whether they are 
worthy of having a plate devoted to them is a different matter ; 
as mere architectural accessories, they may be privileged to pass 
muster without criticism ; but if they challenge admiration on 
their own acciuint as works of art, they are not likely to obtain 
it— at least, not as here represented, which is but in a very mi- 
so-ish manner. 



A General Sheet Table for FacUHatinQ the CaleuUjtion of Forth- 
vorkt for i?ai7iroy«, CatuiU^ By Fba.vcis BxsiimuTH, 

Fellow of iit. John’s College, Cambridge. — Chain of liaj Fekt. 

Mr. Boshforths previously-published table of earthworks wm 
calculated to a chain of 66 feet. He has now extended the 
utility of his labours by calculating the present table for a chain 
of 100 feet: the method of applying the figures remaining the 
same as before. As we have already reviewed at length Mr. 
Bnahforth's systcin, which is distinctly and peculiarly his own, and 
have liad occasion to decry uii attempt to rob him of his indi^ 
feisible right and property in his own ialHiurs. it is nut necontar) 
now to sjieak further, eitlier in the way of explnnation or com- 
mendation. In the present table the proportional parts, instead 
of lieing contained on a separate card, are printed beside tlie in- 
tegral numbers. By this arrungemetil space and trouble are 
saved, and all the information which is usually requisite in cun- 
Uensed and presentetl at <»ne view. We are afraid to say much 
in praise of the improvements which the author has effected in 
the culculation of earthworks lest our observations should pro- 
voke the cupidity of some literary hurglat : property in table* of 
earthworks is found to be so iiw'cure, that the only safe woy of 
retaining it seems to be by concealing it. 



foritetnentt to SiuHirs of Steam and the Stmm-Engine ; or. J*ntc- 
tiral Faftn refatire thereto Entjierlft Ai<prt>f*rhited. Hy W. 'I fciii»Li> 
TON, R.N. Woolwicb. London; Jolin >ViHiams, ISW. 

The object of this little bouk is to rliffuse information on marine 
engimurritig, particularly to enable persons to prejwire for the exa- 
miiiutionH for engineers in the navy. Of course, such a work will 
be eiiualiy useful for engineers in the commercial steam service. 
^Ve tnink it likely to be* very w'rviceable for those classes to * horn 
it is addresseil. and wc therefore recommend it to <iur readers who 
feel an interest in the bubjecls to which it referw. 

Mr. Templeton Hiiggests as one of the use* of this little bostk, 
tint although it is not professedly instructive for the higher 
hranch<»« of the profession, it may I>e fotiml available as a ready 
nr<*inpter, for refreshing the memory on points of nractice. Bj 
keeping up the standard of attainments among worKing-men, we 
tliiiik .Mr. Templeton will do Home good. 
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GEORGE STEPHENSON. 

On the death of a frreat man it ia a trood time to tiiink of what 
he ha<< done. U'e are atrurk bf theluas: the thought comee 
|fh»oiiii]y that he who so lately stc^ amon]; us. whose smile still 
)»eam« u^mn us. whose sayuigs are fresh in our cars, and whose 
looks have not faded from our si|$ht. has ended hia days here und 
a4)U|<hl another world. Wt bepn to tell over his words and deeds, 
the ip’eat and Rvod thin^ he has done, his strength and his fail- 
ings, hi<t sorrows and hts joys ;»we htisten to snatch a last look 
before the bright remembrance is dimmed. 

George Stepheoiion was so lately amidst us, in strength of body 
and mind unbroken, that it is hard to believe he lies in the cold 
grave ; and the mure so while his works speak so loudly of him. 
In mind he is among us, if m»t in body — indeed, his remembrance 
cannot so soon leave. 'l*he last dutiua have been paid — the earth 
has beeu laid upon him, his name is written on his coffin, and the 
newiq>Mperii have told of his birth and bis death : hut his brethren 
have yet inurh to think over. He has given the engineers of 
England a European name ; he has opened fi>r them a new field of 
employment at home, a wider field of honour and of wealth abroad, 
and they owe him heartfelt thanks. 

M'hen we look to the man, our hearts are stirred within us. Wo 
begin with his lowly birth, we witne«'4 his great rise, his wonderful 
works, hut still more his kindly feelings ; we wonder how he did 

50 much from small beginnings, and every young man burns to 
follow in the footsteps of one so truly great and good. We have 
thought, therefore, a few words may be in good time now. t'uthered 
from the several b<Hjks and papers in which they lie scattered, and 
which may perhaps be a spur to those able to do something worthier 
of the nuuj. 

Hts life is none the less useful as being that of a working-man, 
ahu by his own straight-forwardness raised himself to the topmast 
hcMght ; and as he began without school-learning, and in a private 
way, it opetis many of those qiiestiuns which have been much 
written upon of late years as to the teaching of engineers, and how 
far they should be under the sway of a goveriMiieiit. Itin^much, 
tiHi, as, unlike many men of learning, he was most happy in earning 
wealth, ami in keeping it, in a gr>^ name, and in the love of his 
h ju»eliutd, it may l>e worth while to ask why he should have had a 
t-etter lot liiiiii other men, and what share an upright and manly 
m lid had in helping on a quirk and ready wit. Many, indeed, thinx 
t at a clever man may do as he likes, and that he need put no 
b (lie on his wisiics, nor trouble himself whether his deeds ho ri.:)it 
or wrong, but mav be n good and sucr«»ssful engineer notw'th'itnnd- 
iiig. Slephensoti*s life will tell us something on all these head>. 

1. BOYtioon, 

(•Koaue STUfUKXsoN was born In 1760, at a smnl! ancl, lone cot- 
tage between Close-House and Wylum, in Northundierland, and 
within nine miles of Newcastle, in the colliery district. He 
was one of several children, the aon of p(K)r peopfe, who liad Imig 
dwelt in the same neighbiiurhood, and who were very respeet’ilde. 
The elder S>tcphenson is said to have been a collier, but by other 
more likely accounts' an engine tenter at a colliery. Tliat tne 
arents were people of high character is heiit proved by the early 
. e of the son, but most by his behaviour tow ards them. 

S.'hooUng they were ill able to give him, and it is not certain 
tfiat he learned to read before be began to lalnmr ; but he had that 
h;*st kind of teaching which comes from the heart. An open and 
nprigbt mind was the true grouinlwork on which bis greatness was 
b.iilt, and he owed it to the humble home in which he was brought 
n >. We pride our:<,elves now-a-days that we have spread n.ational 

51 hools over the land, ami that «e have taken care for the 
r glit bringing up of vouth; and we think it much better that all 
c:.ii now learn to read and write. It may however well be asked, 
h<<w far this alone is good; for we have struck a blow at that home- 
M hmding, under which for so many hundred years Englishmen 
have been bred. Formerly, the cotter had the whole care of his 
children; the father and the mother were held answerable for their 
otfapring, and if these ended ill, the shame was a by-wurd among 
the neighbours. Now, the child is handed over to the srhiadmaster, 
without whose teaching life is held as nought, and whose reading 
and writing are to breathe worth into the boyish mind. It is no 
longer said learning is better than house or land, hut that it stands 
i 1 the stesd of everything, and ia worth itself. The work of 
father and mother is now at an end ; and if any ill befall, they 
Btwwer they sent the child to school, and if any be in the wrong it 
niuit he the schoolmaster. This is telling more than is believed, 
and is one of those things which is sapping England. How olten 



I must it be said that reading and wnting are not to bri^ a child up, 
' while its body and its son] are untaught ? and better is it to have 
I the homely English hreoding of George Stephenson than the mock 
j useful-knowledge-schonling of Dr. Ikdl or the Prussians. 

I If not taught to write, George Stephenson was taught to be .a 
' good son, und an upright man; and thus in after-time to find in his 
own son a true helpmate, and one wrhu fondly loved him. It is 
I not likely that the lad felt any reuining, hut earnestly took up — 
] what should be the lot in life of all — to work for his bread by the 
L sweat of his brow. He never looked lor anything else,— he had no 
yearning for tdJene^.and hismind never gave way under the burthen 
1 which wsH laid upon him in after-life. In common with his brothers 
I he was early set to work to earn his share of the household food — 
so early, that his first earnings were only two-pence a day. He 
I led the horse at the plough when alnu»st too young to stride acroM 
the furrow riding nim to bis work l>etimes in the morning, when 
many children were still asleep, and hud nut begun their boyi»h 
pliv. 

So lowly were his first endeavours, that they were given to the 
ploughshare or the coal-heap. Sometimes he wrought at picking 
bats and dross from the coal ; and he was so young, and so young- 
looking, that he had often to hide himself when the overseer went 
round, )e»t he should be thought toolittle to earn his small living.* 
From twopence A day he rose to fourpence, and at length to six- 
pence a day,— as great a rise, ami perhaps as fraught with brightest 
nopes and'sweiling pride, as when in after-years his locomotives 
moved from miles to scores, and when the m^er of a short tram- 
way became the undertaker of iron roads lietweeii Ijondon and the 
millinns of the north, and kings and statesmen smiled on the won- 
ders he had wrought. 

In hU boyhood he was most marked among the playmates of the 
hamlet as foremost in their sports and pastimes, — and indeed we 
need nut w'ish for more. His mind was not tasked beyond its 
strength, nor made to yield unripe fruit. The healthy growth of 
his li^y enabled liim to work out whatever his powerful mind 
spurred him to do ; and fur twenty vears of his life (from forty to 
aixtv), he never flagged in tasks wKich the unbroken strength of 
youth can seldom master. 

It is said that he early showed a mechanical turn, and that he 
mendtsl the clocks and watches of the pitmen, and even made their 
sho«.H,^ to eke nut his boyish earnings; but it seems more likely that 
the watch and clock mending belonged to a later time of his life, 
for hud he shown such a happy knowledge, it is hardly likely that 
hi« sk'll should have been so little thought of, as until his man- 
hood it M.*cms to have been. 

Shortly after he had come into his t pens, he worked as breaksman 
for >Vatorrow pit, on the tramway between Wylam and Newburn. 
By this time his father had moved from WyUm to ^Falbottle. The 
lad now set up his first servant, which was no other than a great 
dog, wh m he tauglit to bring his dinner daily from Walln^ttle 
col‘*cry to the tramway.* 

11 !> is •i.'lid even at this time to have helped in keeping his father 
ajul iMMlher,*— a homely deed, but one of which he bad a greater 
right to he proud than of aiiv engineering undertaking. A right 
Kiiplish feeling in his love of kindred was always lively in hismind, 
an<i it allowed itself in his fondness for his father, his son, and the 
children of his brothers, and in every deed of his life. \\’’hiIo 
eiirne^it to make his own way, he was no less so that thuse about 
him should gel forward — nay,* if it might be, even before him; and 
while his mind was still unbroken, he left his sun to carry out alone 
the great works in which they had begun together. 

II. KiLLiNowoarn. 

The Stephensons went to 'U'iUington and KUlingworth, at which 
latter is a colliery belonging to Lord Havensworth and his partners. 
Young George was now put to be stoker to a colliery engine, at 
one shilling h-day, and as he himself told— “ In my younger days 
I worked at an engine in a coal-pit. 1 had then to work early and 
late, often rising tomv labour at one and two o’clock in the morn- 
ing. * It was ut Killingworth, however, that his lot in the world 
was settled, for there he made his beginning as an engineer. 

As his strength grew so did his work, and he went on until he 
became an engiiienian at 18/. a-week. This was a great step, aa 
he never forgot, for some mouths ago being at Newcastle, he sent 
for an old fellow-workman to dine with him at the (^ueen's-J^ead 
hotel, and talk over old times. — “ Do you remember, George," 
a»ked his friend after dinner, “ when you got v^mr wages raised.*” 
“ Well," said Stephenson, “what about that?" “ You came out 

* Dvfbr Beporter. • C«tiUrr. ari««ul If. IS40- 
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of the office all emUee, and told ua you'd ftot your wafres raised to 
a-week, and you were a man for life. Nuw« you would find it 
hard to tell what you have a-week." Y en," answered he, laughinip, 
•* I dare say I ahould."* 

It was, however, a great step, for it had a share in his teaching. 
He was at home witli the steam-engine, and with his searching 
mind he was storing up that knowledae which was to be must 
uaeful to him. It was a good working-school for a great engineer^ 
ae good as Brindley’s in a mill, or \Vatt's in his workshop at Glas- 
gow. His mind was awaken^: he did not stand listlessly by to 
feed the firesi, — but the engine lay before him as a hook wherein to 
read its workings, to master its powers, to know its weaknesses, 
to task its cunning. There is something in the steam-engine 
wfjieh is a spell and a charm to the beholder, — something more and 
something else than the love of the sailor for his ship ; such as the 
weaver feels not at his loom, nor the smith before his anvil. The 
smith or the weaver is the maker — the hammer or the shuttle works 
ns his hand lists; but the steam-engine stands as with life and 
breath within it — workinguf itself, earnestly, steadily, and manfully; 
by day and by night, in its youth and in its elder years, when 
scores of men who wrought with it have sickened and breathed 
their last. To the working-man it is a thing of care and love, and 
its sight seems to give might to those who Whold it, and to teach 
them the cunning which is in its own make. Thus, bovs who 
watched strengthened it with curds and rods of iron; — thus, a toy in 
the hands of Watt, it claimed bis life for its care, and grew to 
unwonted grow th ; — thus, time after time, hare master and workman 
nursed its childhood, and helped it onwards to its mightiest 
strength — and Stephenson has not been among the leai^ of these. 
The weaver does not better the loom ; but day-by-day some lowly 
workman gives his small meed of lielp to the Nteam-engine, 

The next step that we know of in Stephenson’s onwajd path was 
his getting seventeen shillings a-week.'* Whether this was at 
Willington or Killingworth is not settled ; but soon afterwards he 
was at Killin^orth, with a shilling a-week more, and siimetimes 
putting to his slender earnings a little for his over-time or fur 
piece-work. 

He had now grown up to manhood, and to a good name among 
his neighbours, being, as those who now live remember, a hard- 
working and upright man, having the trust of his masters and of 
liis fellow workmen. 

One of the first deeds in which he is said to have shown his skill 
was at Killingworth. The sheaves over which the ropes work at 
the pit were much fretted as they were then made, and the ropes 
wore quickly away. Indeed, the ropes which elsewhere lasted three 
months, wore out at that pit in a month. This was a heavy outlay to 
the owners, and much trouble to the work people. Many ways 
were tried, but fruitlessly; and at length they gave up all hope of 
a cure. Seeing the evil was great, Stephenson gave his mind to 
find out whence it arose; and having done so, he set to work and put 
the sheaves to rights, so that a rope was saved in two or three 
immths.** 

By this time he began to feel his own worth, and to yearn after 
something better than his then way of living ; but he thought that 
to better his means, no other way was so good as to learn more, and 
fit liimself for higher tasks. He had it in hand moreover to go to 
New England, whither the stream of settlers did not flow so fast as 
it does now, and where therefore greater hopes were held out 
to the skilful workman who chose to leave the Old ^V'orld so 
far behind. In the beginning of this age, it was a greater task to 
go to America than it now is to go to New Zealand ; and it showa 
young Stephenson’s boldness that he undertook it. Nevertlieless, 
it is not likely that it was his own thought, but that of one of the 
two men who were to he his fellows in the undertaking. One of 
these, named Wood, gave Stephenson a knowledge of writing and of 
numbers, which it therefore seems he did nut learn until his man- 
hood. It was the wish of Wood and Stephenson to try' their hands 
in the New World at mechanics and farming, for which latter 
he had at all times a love." If we remember that tn those days 
the trip to Americ-a was costly, and that no one could go free, wo 
may see that Stephenson must have had some thrift, when he was 
able from his slight earnings to save wealth enough for such a task. 
It flhowfs too, that he was not given to drinking or to waste, but 
bad steered free of that shoal on which too many working-men are 
wrecked — the pot-house, in which their wages are swallowed up, 
their minds blasted, ami their health worn out. M'e know, indeed, 
there were few evenings of (»e<irge Stephenson’s early life which 
were idly spent. First, he was kept late at his engine; afterwards 
hit nights were spent in learning ; by-aod-by in earning the means 
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for hia son's schooling, and afterwards in working and learning by 
his side. 

Beyond the prompting of Wood or his other mate, there was 
much in the times to work upfiri the mind of any thoughtful man 
in the lower walkaof life. In 1800, a fearful dearth spread throu^- 
out Europe, and the want of bread waa sorely felt among us. ’The 
war, too, had full sway — wages were low, food dear, and what waa 
worse, the lot of the wurking>-man was cast under the bitterest 
thraldom which ever befell Englishmen. George Stephenson, in 
common with every poor and friendless man in every ballet 
throughout the land, might have been torn from his home and 
kindred at any hour by apre«s-gang; hurried off to sea, and kept in 
bondage, as many good tradesmen now in London have been, for 
ten long years or more without setting foot on English ground. 
He was open to the lot of the militia and the local militim, and 
could only find some one in his stead at a very great outlay. In 
roaiiT townships, wages were made up by the parish-board, and the 
hard-working man was made a begfw against his will. Such wae 
the lot of the working-man, were ne even husband or father: his 
life was not his own; his freedom hung by a thread, at the breath 
and will of others. George Stephenson, too, might have been 
pressed, as others were. These were the good old timeo — gone, it 
18 to be hoped, never to come again ; now almost forgotten, and even 
when read here it will hardly be believed that in boasting England 
Such things were. 

It could hardly be otherwise than that the manly English mind 
of George Stephenson should spurn the lot in which he seemed to 
be cast, and yearn for the freedom which was held out to him 
among our brethren on the other side of the great sea; and had be 
gone, we should have lost him as we have so many other men of 
OTeat mind — lost to England, and gone to swell the wealth and 
mme of America, and keep up the race of life sgainst us. Those 
who know our beet working-men, are well aware how wistfully they 
look to those lands where they can share in the birthright ot their 
fathers, and bow often they give up a good livelihood at home for 
the love of that freedom which is withheld from them in Knglund 
by the working of the laws. Irishmen go to Canada or New 
Brunswick ; but the Englishman who leaves home, goes not to our 
settlements, but to the United States— for he seeks mure than 
bread. If, too, a man of quick mind, be is not shut out by burthen- 
aome patent-laws from reaping the fruits of his skill ; and the bevt 
wealth he taJccs with him is often some bright thought, which 
ripens in the new land he has chosen. We may follow in our 
mind's eye George Stephenson across the seaa, and behold him 
building at Philadelphia the engines and railways of which he Las 
here mMe us proud. These are things little thought of — but still 
worth thinking about, for they come home to the bosom of every 
free-minded working-man among us. 

It was unwillingly, and with sorrow, Stephenson thought of 
leaving his kindred and his best beloved, bis homestead and the 
land of his birth, of his boyish games and of his early manhood. 
It went against his heart ; but ne felt upon him the strong caU to 
free himself from the thraldom which beset him round. Thus 
told afterwards to one who knew him : he laid, ** You know the 
road from my house at KUlingwurth to such a spot. — Mlien I left 
home and came down that road, 1 wept, for I knew not where my 
lot would be cast.”'* How bitter must have been the thought to 
one who felt so deeply. 

It was not, ln»wever, to he so— we were not to lose him. WTiile 
his lot hung by a thrend, and day by day the time for leaving 
drew nearer, he badever>' morning as be went to his work to pa» a 
newly-sunk pit, whence they verc endeavouring to draw the water; 
and time after time did he see the pit overseers and engineers 
striving bmitleasly to get through their work. In one of his 
walks he stopped to look, and could not help saying to some of 
those arouno, that if they would let him, he could, to use bis own 
words, set (hem to the oottom.* He was at first laughed at, bat 
at length they left him to have his way ; and he went through 
with it so as fully to answer to what he had held forth.** 

1 'his gave him a name among the neighbours as a skilful man; 
and he was no less happy w ith an engine which had been put up to 
pump w ater at a pit, but would not do its work, for it could not 
be made to pump. As is said at all such times, the skill of the 
whole neighbourloMid was overcome, and Stephenson came in as 
the last doctor, to make the cure, and make it more wonderfuL He 
said ho could make the engines pump in a few hours ; and though 
not believed, he did so, to the delight of the overseers.' * M'hether 
this was the same work as that lUready named we cannot say. for 
by some it is told as two things. One writer'* says it was a large 
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cond^nsiDfr-^offine^ made to draw water from the pit, and whieh 
had i^ne wron^. After leveral fruitlena trials to mend it, Ste> 
phenson had the rashness to undertake the job, which he did full^ 
— and moreover made some improvements in the enipne. Stephen* 
son himself said‘* that he had made some improvements in engine 
work. This, however, is sure — that he had got the trust of the pit- 
owners; anti, havin{( a better hc»pe of livelihood, he fpive up the 
thought of aettlemeoft abroad, and made KUllugworth his nome 
h>r some time. 

When he was twenty-two years old, he wedded a young woman 
of the neighbourhood and in 1S(»3, his son Robert was born ; but 
be had no <»ther child. In the life of another man, the birth of a 
child would not be worth naming; but with his fatherly fondness, 
tlie child became the apple of his life, until he grew up to be his 
fellow-workman, to earn a great name, and to hidd that standing 
among the mighty of the land which the father would not take. 
All went so happUr with Gefirgc Steiihenson, that everj'thing 
seemed to fit him. lie was able to give iiis only son that breeding 
and that achmiling, which, if he had bad many children, would per- 
haps have been bevond his reach — though it ia hard to spoil w hat 
never happened. This, however, we may say — that lUibert Stenheii- 
Min owes his greatness to the unshared care of his father, who shaped 
his mind from earliest years to the full strength of manh<K)d. 
Paintings have been drawn of the fondness felt by a mother in 
watching the growth of an only S4in ; but there is something 
dearer In the father, like George Stephenson, who, in the son of 
bU youth, not only sees, but shares, in the growth of a great and 
mamy mind. The mother can but be as a looker-on, and cannot feel 
hU deeds to the full ; but the father, while watching with the eye 
of a master, takes share and part in the toil. To few men this 
lisppcns ; fur, in the common way of thingw, a man weds late in 
life, and the aon comes upon the world only as the father is leaving 
it, and before the strength of manhood has ripened to its full. 

The enginenan had now become a stripling engineer, and began 
to look out fur a wider field. He seems to have tried his hand on 
roost kinds of colliery work. It is said that he laid down some 
tramways, or wagon-ways as they are nanted in the north, and 
made some improvements in them.** 

He was now getting a good name among the neighbouring land 
and coal owners, and had got on the high-road to engineering. 
Instead of being pinned to the stake, as a workman by the day or 
week, it was open to him to rise as others had done around him, 
and to make his way as a mining engineer. The collienr- school wa.s 
abetter one for breeding great engineers than even that of Corn- 
wall ; for it had all that Cornwall had, and more too. The Corn- 
isltman could learn the steam-engine, pump- work, and mine sur« 
Tfying; he saw enough of sinking, and driving, and draining. 
The Northumbrian, however, while he had all these to learn by, 
having a greater bulk to move, bud to look more to the roads and 
ways on which so many thousand chaldrons were borne to the 
ihip>side. Hence, in Northumberland, many men had turned their 
•kill towards the roads and wagon-ways, to the rails and sleepers, 
and to the works and bridges by which they were borne over the 
rivers and hollows. Both had the same school in the works of the 
millwright and the iron-founder, but the Northumbrian was better 
off; because, instead of the outaway, small towns of Truro, Red- 
ruth, and (’amhome, he had near him Newcastle, on the high road 
from London to Scotland ; and having its booksellers, schools, and 
men of learning. He was muck nearer to the world than his 
Cornish brother, truly at the L.*»nd’s-End. The north, therefore, 
has given us more civil engineers than the west, though the latter 
has its T revithick and its U’oolf. 

By Lord Ravensworth, and others, Stephenson was employed in 
putting up steam-engines, and sloping planes under-ground’; and 
m one pit, two or three engines were made to do the w(»rk of 
nearly lOo horses.*" 

W© have seen that Stephenson had a love of knowledge, by 
what he had learned with \Vood ; and we know that he must have 
schooled himself much at this time, from w hat he wwn afterwards 
did. It is true, he was not fond of reading, but he always liked to 
know everTthiiig thoroughly ; and he did not leave out anything 
whereby what he undert<K)k could be well done. It was always 
bis wish to go to the ground-work, and to build steadily up ; and 
he had a great dislike for thoM* engineers who undertake anything 
carelessly or rashlv. As he him^clfsaid,** he had too ‘‘frequently 
notic^ the miscalculalions of hundreds of engineers, for want of 
studying the laws of mechanics, and knowing that a pound could 
weigh a jMjund." It was on that sound know ledge that his trust 
in himself in after-life was built, and that he was able fearlessly to 



etand up before the House of Commons and the people, is his great 
ftniggle for the locomotive against the lights of the day. 

III. THE nOCOMOTtVK. 

Stephenson was now getting bevond bis thirtieth year, his mind 
strenfHhened by knowledge, and by the trust that what be might 
do would reap its full reward. His child was growing up to boy- 
hood, while his earnings were still so slender that he could do but 
little for his schooling. He had at this time felt bitterly his own 
want of learning, and he made up his mind that he would put lita 
son to a good school, and give him good breeding. “ 1 was, how- 
ever,* said be afterwards at a meeting at Newcastle,*" **a poor man ; 
and how do you think I did ?— I betook myself to mending my 
neighboum' clocks and watches at night, after my day's work was 
done ; and thus I got the means of bringing up my son." This he 
might well say with boasting, for it is one of the bright lights in 
his life. 

The great draught of coal on the tramways, and thehea >7 trains 
which went fortli from the pits, had set the minds of many at work 
to use steam instead of horses to draw the loads. The stationary 
engine worked well on the incline, but the steam-home was cadleii 
for to run throughout from the pitVmouth to the shipVsicle. In 
1758 or 1759, Dr. Robison, then a young man, had hinted to Watt 
to put steam to work wheel-carriages.*' Watt, however, had other 
things on his mind, though he named it in bis patents of 1769 
and 178-1; hut as W'att had a dislike for high-pressure steam, that 
mar be one cause why he never made a locomotive."* 

About 1763, John Theophilus Cugnot, a Lorrainer, showed a 
model of a steam-carriage to the Count de Saxe. He afterwards 
went to Paris <^nd got the help of the Duke de Choiseul. In 1769 
he built an engine at the cost of the king, and it was tried in 1770. 
It moved with such strength, that it knocked down part of a wall 
which stood in its way ; therefore some thought that tne power was 
too strong to be kept within hounds, and not fit for common use.** 
It is said the engine was given up and put in the Arsenal Museum, 
and is now kept in the Conservatoire des Arts et Metiers. It 
would be worth while for any engineer who may be in Paris to 
look after it. 

In 1789 or 1799, Murdoch made a model of a steam-carriage at 
Redruth. This was perhaps the beginning of Trevithick's, w ho is 
said to have been brought up under Murdoch, and who knew him 
well. 

In 1786, Oliver Evans laid a plan for steam-wagons before the 
commonwealths of Pennsylrania and Maryland, and the latter 
gave him a privilege for fourteen years— yet he was never able to 
get money enough to build a wapn. 'All that he did was in 
180t to put wheels on a steam dredging-machine he had made for 
cleansing docks, and which be made to move slowly, though in 
a cumbersome way.** 

On March 94, 1809, Trevithick and Andrew Vivian took out a 
patent,** which among other things was for the use of high-pressure 
steam for carriages, and by which the weight of the engine was 
brought very low. A carriage was made and run in Cornwall, and 
afterwards in London. Another was made in 1804 in South M'ales, 
which was worked on the Merthyr Tydvil Railway, and “drew 
after it as many carriages as carried ten tons of bar-iron, from a 
distance of nine miles, which it performed without any supply of 
water to that contained in the boiler at the time of setting out ; 
travelling at the rate of five miles an hour."** The engine had arl 
eight-inch cylinder, and the piston a four-feet six-inebes stroke.** 

Th^ engines fell Into dislike, from the one on the Merthyr 
Tydvil railway blowing up, •• having been made(against Trevithick's 
orders) without a safety-valve, and likewise from the wn>ng belief 
which got about that the wheels bad no bite on the rails, and could 
not work up a slope.** 

One of Trevithick's engines was sent, singularlv enough, to 
George Stephenson's birth-place, to Mr. Blackett, of \Vyl«m ; and 
thus it came within his sight. This happened most strangely, and 
most luckily, for the mind of Stephenson was now brought to bear 
on the great work of hU life. The finding of Trevithick's model 
bv Uville was strange, and most fruitful in the deeds it brought 
about ; but perhaps we owe more to the Wylam engine. On some 
ground or other, the engine does not seem to have been put to 
work on the tramway, but was used to blow a cupola in uii iron- 
foundry at Newcastle." This engine had one cylinder only, and a 
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fly-wheel to secure a rot.ntory motion in the crank at the end of 
«*asb stroke. If Mr. Blackett did not however work thi* en^ne, 
he h-id another of the «aine kind made and act upon his tramway 
itt M'ylam ; and in 1813 it worked bv the adhesion of iU wheel* on 
the rails, thua upsetting the belief that the engine could not so 
work. 

On the 30th December, 1813, William and Edward Chapman 
took out a patent for an engine, with additional wheel* to work 
upon a chain stretched along the middle of the railway the whole 
length. This engine was tried on the Heaton tramway, near New* 
castle, hut given up. 

On the 22nd May, 1813, William Brunton, of Butterley, took out 
a patent Air a locomotive with legs. This was tried and worked. 
In 1811, Mr. Blenkinsop had hit u^Hin the plan of having a cog- 
wheel and cog-rail to overcome the aiFIiesion. 

At this time, Mr. Blackett was fully at work experimenting on 
the Wylam railway with an ill-made engine of Trevithick's, which 
was found to be very trouhU^ime, ns tbe irregular action of the 
•tingle cylinder made jerks in the machinery, so as to shake it in 
iece*. Still, the whole of the coal* were taken down the tramway 
y this kind of engine." 

’ By this time George Stephen*<*n was likewise at work; and Lord 
Ravenswurth and the Killingworth owner* bad such trust in him, 
that they g.ive him the money to make an engine in the opening 
of 1811, and on the 2Mh or27tbJulv, 18U,** it was tried on the 
tramway. A* Stephenson luiid Lord Ilavensworth and his partner* 
were the first to intrust him with moticy to make a locomotive 
engine, “ M'e colled it My L*/rd. I said to my friends, there is no 
bound to the speed of wuch an engine, if the works can be made to 
»tand it.**** 

Tlie engine had two cylinders, each eight inches diameter and 
two feet stroke ; the boiler was cylindrical, eight feet long and 
thirty-four inches diameter ; the tube twenty inches diameter, 
passing thriiugh the l»ni]er. The cylinder* worked two pair* of 
wheels by crank* placed at right angle*, so that when the one was 
in full operation, tne other was at it* dead |>oiiits,»by which means 
the propelling |H>wer was always in action. T)ie crank* were held 
in this position by an endle** cfiain, which pas*e<l round two cogged 
wheels placed under the engine, and which were fixed on the same 
axles on which the wheels were placed. The wheel* in this case 
were fixed on the axle* and turned with them.** 

The trial was made on a piece of road laid with the edge-rail, ris- 
ing about one in four hundred and forty, and was found to drag after 
it. besides it* own weight, eight laden wagons, weighing altogether 
alKiut thirty tons, at the rate of four mile*; and after that time it 
kept steadily at work. The apnlication of ll»o two cylinder* made 
the working of the engine regular, and secured the steady progres- 
sive motion which was wanted in the M’ylam engine, there being 
only the single cylinder and fly-wheel.** 

It was nut till the next year that Stephenson took out a patent 
for hi* locomotive, and here wo find the had working of the |•ate^t 
laws as bearing upon our poor workmen. Had it not been that 
his first engine wa* not perfect, he could have had no uatent, and 
would have reaped no fruit from hi* days and night* of toil, as be 
could not raise the money to pay the heavy fee* which are drawn 
from the patentee. Even fur his first triaf he wanted money, and 
for which he wa* beholden to the kindly feeling of Lord Ravens- 
vrurtb : much happier than Oliver Evan*, who fruitlessly sought in 
America and England for the means wherewith to start his steam- 
wagon. 

Hero we may rest for a time, and think a little as to what led 
Stephenson on in the world. No man could be worse off for money 
or means: be had no powerful kinsmen, no wealth left him by a 
father ; his earnings were barely enough for the wants of himself 
and hi* son ; his standing was lowly ; he had no rich schoolfellows 
or friends who had known him from childhood, Within twenty 
years from thistime he had, however, got together house* and land, 
and at his death left behind him wealtn which he never durst have 
hoped for. Brindley was not so happy in the end, neither was 
Trevithick, nor Dodd. Watt began in a small shop— but he be- 
longed to the middle classes, and bad not the hard task of working 
himself up from the lowest depths of life. If, however, he gathered 
riches, he owed it to the fostering care of Boulton, without whom 
he would have spent hi* inciime in undertakings which had not 
within them the seed* of wealth, whatever el*e could bo aatd for 
tbem. He would have made the finest machinery for copying 
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statuary ; he would have tried to the utmost cures for illnesses of 
the lungs by breathing gases, — but he would have died worth oi;t 
one halfpenuy. 

Fulton wandered through the Old M'urld and the New, bergiug 
kings and commonwealth* to give him the me«u* of building stcoro- 
ship*. W'e have seen that the utmu*t luck of Oliver Evans «iik 
his Htcam-wagoii was to get rights which were of no use to him, 
and to turn the wheels of a ballast-engine. Dodd, after planaing 
two of the greatest bridge* on the Thames, and spending thou*ai>d> 
iu bringing Hteandmats into use, died unhappily. 

Trevithick, after trying one thing after another, and finding 
friend after friend to iieip him, did, two yean after Stephen- 
son's beginning at Killingworth, leave England for the Wevt 
Indies; whence he did not come back, and that penniless, until 
Stepbeuson had laid down the Stockton and Darlington Railway. 
Trevithick wo* taken up by Mi. Blackett, a bold and daring nutn, 
and sent a locomotive to Wylam, which, like miMit thimri lo 
which he had a hand, was so wretchedly made that it was put tw 
other uses. Mr. Blackett made another, and Stephenson hud it a* 
a model to shape something better. Trevithick began better than 
Stephenson ; he had friends in Cornwall and in L<mdun ; and he 
ought not to have left to Stephenson to work out the locomotive 
engine and the railway. Trevithick was always unhappy and 
always unlucky; always Wginning something new, and never endiog 
what he had in hand. The world ever went wrong with him, as he 
said, — but in truth, he always went wrong with the world. The world 
bad done enough fur him, Kad he known or had he chosen to makes 
right use of any one tiling. He found a partner for his high-pre<«ure 
engine, — he built alocomutive, — he had ordersforothersforMerthvr 
Tydvil and for Wylam, — he set his ballast-engine lo work, — and lie 
drove his tunnel under tlioThames fora thousand feet; — but no one 
thing did well: all were afraid, and at length no one would have 
an}^}iing to do with him. It was not that his mind was more 
fruitful than that of Stephenson, who in tliis short time had mad* 
iinprovcments in pit-work and railways, built s locomotive, and 
found out tlie anfety-lanip, and who throughout hi* life was ever 
working out sunietbing new. ^V'hat it was, was this— Stepheoson 
never lost a friend, and Trevithick never kept one. To the day of 
hi* death, Stephenson had among his friends those who had given 
him a Itelpiiig hand in early life; and from year to year he went oa 
strengthening the bonds of friendship with them and their sod*, 
and the younger men who grew up around him. The Ravenswurth*, 
the Peases, the Brandreth*, Matthew Bell, the Meynella, and 
others of hi* earlier friends, will be found with him throughout, 
standing hy him as directors in hi* great railway undertakings, m 
they had befriLUidcd him in his small beglamngm. This wo* a 
great strength to him, and though poor he bad a mine of wealth ia 
the purses of his friends. A manly and upright Englishman, open 
in speech, steady, straight-forward, and hard-working, he earned 
their friendship and never lost their trust ; and if to others he was 
known as a great engineer, to them he was better known as an 
upright man. This made the poor working-man the rich manu- 
facturer and great mine-owner. This gave him the means of doing 
what Trevithick and Evan* could only talk of. 

CTa te conJtttued.J 



\PR01T.HT-IR0N BOWSTRING GIRDERS FOR BRIDGES. 




Some experiments have been lately made at the establishment of 
Messrs. Fox, Henderson, and Co., at Smethwick, near Rinniog- 
ham, on a wrought-iron Bowstring Tubular Girder Bridge, of a 
similar cunstrurtion to the one designed by Mr. liarriMvu, and 
given in our Jourttai in January lost. 

The experiment* were made on a wrought-iron rib or girder, 
120 feet cftMtr span, in the presence of the Government Inspector* 
of Railways, and (•overnmeut Hoard of Commissioners fur inquiring 
into the Strength of Iron. 'J'he girder is constructed entirely of 
wrought-iron, and consist# of an arch of boiler-plates and angle- 
iron, tied across at the ends by horizontal bars; and the tie-bars 
are connected with the arch by vertical standards, and by a double 
system of diagonals, which have the effect of distributing ov'er the 
whole curve of the arch the action of weights placed on, or pass- 
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ovf r« wiv noint of the hridjre. The proof wa* applied bjr 
the hndtre r»l» with 240 ton* of rails, bars, Sc. ; ami it 
ynnluced the following aatiafactory results, a» the weight waa 
itpplied 
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The pr<K>f weight waa fixed at 940 ton*, ae being double the 
gu‘ate«t load which the bridge can by anv p<»wttbilily be ever re- 
quired to hear. A heavy goods* train weighs le»* tlian half a ton 
per foot lineal ; a train, fon«i^ti^g entirely of locomotive engine* 
(which wouM be heaviest of all |M*wible trains) would onlv weigh 
one tiin per f«Kit lineal, and, con>^uenlly, would pl*c« * 
more than 120 ttuis on a bridge of 120 feel span, i he new b<»WKtriiig 
bridge has, therefore, been pnired to twice the weight which ever can 
be pl.iced upon it, and to four time* the weiglit which it ia ever 
likely to have to l»car. It ia scarcely necessary to add, that the 
trial gave great aatisfaction to uH nartiea. These riba are adapted 
for i;irge spans, ill ca»e« where either headway ii of importance, «r 
where sufficient abutment cantnU be obtained without very heavy 
expense. llri*^?*** ctmxlructed of thcae riba may be employed 
»ith |»erfect wfi ty for very large •jiami, in precisely the same 
manner as iirdiiinry girders are used u«r small one*. The strength 
of the bridge depends upon the rib or arch, and on the tie-lnir* 
by which the extremities are held l«»gether. The vertical standards 
introduced, partly to susjiend the load fr»>m the arch, and 
partly t»» obtain longitudinal and transverse firmness ; they also 
Mipport the tie-hars. The diagonals are employed for the purpuae 
of preventing undue deflection in the rib, when the bridge is uii- 
equallv load^. Tlie rib il^If U amstructed of boiler-plates and 
antle-tron, rivetled up in the form of a square hollow trunk ; it 1* 
xlrungly tiexi t«»gether, **» that the full section of the plates and 
sngle-iron may he depended upon to resist the crushing strain. 

In order t«i give this trunk additional lateral stiffness, the side- 
plates, which form the ti*p, overhang, and are strengthened on the 
edge* by angle-iron, Ac. The tie-bars measure about H iiichea, 
by t inch each, and are introduce*! in sufficient number to take 
O’le whole strain. The rilwt are supptirted at each end on cast-iron 
dioes, fixed at one end to the piers, and mounted at the other t»n 
fliding-frainea and rnllem. This arrangement provides, not only 
f.T expansion and contraction, hut also for motion under a very 
heavy load. The action of these parts under proof has been found 
to be perfect. Cross-girders, c<mstructed entirely of wruugbt- 
iroo, are Bu.<mcoded between the ribs. 

Resides tlie alnive experiments on the Blackwjill Extension 
bridge, the two ribs for a bri<ige. 130 feet s|»an, have l»een proved 
with a weight of 260 tons— that ia, 2 tons per fc*ot lineal each, 
I'ut on in dead weight, by sus{»ending cnsl-inm rnjss-girder* un- 
derneath the points wheie the wnmght-inm girders are intended 
to be attaehen. and by placing thereon 264) tons of rails, pigs, bars, 
&C. In proving, the loud was first put on two wjint* at one end, 
then on the next two points, and so on, in oruer to produce as 
nearly a* possible the same effect a* the passage of a heavily- 
i^aded tram. In the case of one rib, the load wa» allowed to 
remain iievernl days, and then remove*!. After the la]>4e of a few 
days, the same lo:ul wiis replaced, and again allowed to remain 
vome daya. 'I'he results were aatisfactory. 

During the process of proving, observation* were taken with a 
level, placed at a distance; and the sinking of the hearing-plates 
m the ground was observ^ and note*l. The bridge* being now 
cwtti.iructed, are intended t*» carry n double line of rails ; and the 
lei»t apjilied is, therefore, equal t*i 2 l»ui* to each fiuit lineal of 
single line of wav. This test wa* fixed upon in the belief that 
the greatest possible load which can in working be placed upon 
each line **f rail* i* about 1 ton per foot lineal ; and that, to pro- j 
vide fur the ailditional strain causi*d by the nipid motion, &e., of i 
the practical load of trains passing, the proof weight ought to be j 
fixed at double the greatest possible load. In very large spans, ' 
(say 400 feet, and upwards), it would l>e necesmiry, on many ac* 
i^ounts, to use four ribs, instead of two, and to brace all the four 
nits together overhead, so a* to obtain additional tranaverse stiff- 
iiesa. 

We understand that several girder-bridge* of the above con- 
struction are to he erected on the Blackwall Extension Railway, 
under the iuperintendence of Joseph Locke, Esq. 



DRAINING MARSHES BY STEAM. 

The ftdiowing paper, **/Oa the af/piication qf Stenm-pover to the 
Druituige of Mar^r* aud Fan L*3iv/v," wa* read at the recent meet- 
ing of the British AsBOciation, by ^ir. Glvn. 

The number of districts in which 1 have successfully applied 
the steam-engine to drainage is fifteen, and the quantity of land 
*o dniineil amount* to more than 12.S,000 acre*; the engine* eni- 
ph»ve*l being 17 in number, and their aggregate pow^r 870 horsi**, 
the* sire *»f the engine* varying from 20 to liO hfirse-piiwer. I was 
a) Ml engaged in draining the Ilammcrhruk District, clo«e by the 
city of ilnmhurg ; and in another district near to liotterd.xm, an 
engine and ma*'hinery with the requisite building* were erecte*! 
from niy plan* by the Chevalier Conrud. In many of the swampy 
level* of Linc4ilnidiire and (.'ambridgesliire much had been done t*i 
carry off the water by natural mean* ; and many large cut* had 
been made and embankment* formed— especially in the Bedford- 
level, w hich alone cootniii* about 300, (KM) acrc>* of fen land ; and 
the great level of the Fen* contain* about GHO.UOO acres, in»w rich 
in corn and cattle. The Dutch engineer* who had been eng.'iged 
in these works had erected a number of windmills to throw off the 
water when the sluices could not cam' it away. By the aid of 
these machine* the land was *o far re**la»med as to be brought into 
pasture and cultivation, producing r>cca»iunal crops of wheat. The 
water* from the uplands and higher levels were intercepted by 
catch-water drains, which carried away a* far as might be ]iracti- 
cable the highlaml waters, and prevented them from running dow n 
upon the fen ; but as it often h.xpnened, when there wa* most rain 
there was leaxl wind, and the wind-engine* were useles* when their 
help was most needed, and the crop* were lost. 

In this state was the fen country when the steam-engine was 
intr<Mluced ; aud by its aid the farmer may venture to sow wheat 
u]Min these rich levels with as much confidence and even more than 
upon higher ground ; fur not only can he throw off at pleasure (he 
*u]>erfluous water, but in dry weather a supply can he admitted 
from the river* — so that farming in such ca^es is rendered le>* 
nrecan«n)s than in situations originally more favoured by nature 
It is, however, to be remarked that the quantity of rain which falls 
in the*e levels on the en*tern siile of England being much below 
the general average of the kingdom, the p*»wer required to tlimw 
off the tfU|>erfluous water i* small compared with the breadth of 
land to he drained ; the proportion seldom being greater than 10- 
horse power to l,0(Ki acres, and in wirne cases considerably less. 

The general plan is t*i carry away the water coming off the 
higher grounds, and a* far a* may Ih* practicable prevent it from 
running down into the mnridi by mean* of the catch-water drain* 
before-mentioned, leaving the rain water alone to lie dealt with by 
mt’chanical power. As the quantity of rain falling in the great 
level of the Fens seldom exceeds twenty-six inches, and about two- 
thirds of this ijuHotity is carried off by evaporation and absorption, 
or the growth of plants, it i* only in extreme ra*e* that two inches 
in depth require to be thrown on by the engines in any one mumh 
— which anuiunts to cubic foot upon every M^uare yard of laud, 

or 7,9i»« cubic feet to the acre. Tiie itnndard and accepted meu- 
suie of a horse'* power i* 33,000 lb. raised one foot in a minute, or 
3,300 lb. raised ten feet in the same time ; and as a cubic foot of 
water weighs 62^ Ih. and a gallon of water 10 lb., so a horse'* power 
will raise and discharge at a height of ten feet 330 gallons, or .S2'H 
cubic feet of water in a minute. Consequently this a*sumed excess 
of 7,*-^0 cubic feet of water fallen dpun an acre of land will he 
rais^ and discharged ut an elevation of lU feet in about two hours 
and ken minutes. 

If the qunntitv of land he 1,000 acres of fen or marsh, with the 
upland waters all banked out, the rxet*** of rain, according to the 
ab*ive t'stimate, will amount to 7,620 , <kh) cubic feet. A steam-engine 
of 10-hon«e {Hiwer will throw off this water in 232 hoiini, or in le*« 
than 20 days, working 12 hour* a day ; and I have found this cal- 
culation fully supported in practice. 

Although the min due to any given month may fall in a few 
days, yet in such a case tlie grourul will alisorb a good deal of it, 
and the dmin* mu*t be made of a capacity large enough to receive 
and contain the rain as it fall* ; — ht^side*, in caoes of nece«sity, the 
engine may bo made to work 20 hour* a day instead of 12, until 
the ilangrr U past. 1 have generally caused the main drains to be 
cut 7^ feet deep, and of width Mufficieiit to give them the required 
cajiacity to receive the rain water as it falls an*l bring it down to 
the engine. In some instance*— where the districts are extensive 
and their length great — it has been found requisite to make them 
somewhat deeper. 

In ail canes where 1 have found it necessary to use steam-power, 
1 have applied scoop-wheels to raise the water. These scoop- 
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wheels snmewhat resemble the nndcmhot-wheel of a water-mill ; 
but instead of bein^ turned by the impulse of the water, they are 
used to lift it. and are kept in motion by steam-iMiwer. The Moat- 
boards nr ladle-boards or the wheels are made of wood, and fitted 
to work in a trou^ or track of masonry; and they are jrenerally 
made 5 feet in lenirth — that is to say. they are immersed -S feet in 
the water— and their width or horizontal dimension varies, with the 
power of the engine and the head of water to be overcome, from 90 
inches to S feet. The wheel-track at the lower end communicates 
with the main drain, and the hijfher end with the river, the water 
in the river bein^ kept out by a pair of pnintin^r doors, like the 
lock ^tes of a canal, which close when the engine ceases to work. 
The wheels themselves are ma<le of cast-iron, formed in parts, for 
convenience of transport. The float-boats are connected with the 
caat-iron part of the wheel by means of oak starts, which are 
stepped into anckets cast in the cirrumferonce of the w heel to 
receive them. There are cast-iron toothed se^enU fitted to the 
wheel, into which works a pinion upon the crank-shaft of the 
enKine. 

When the head of water in the river or deliverin^f drain does 
not vary much, it is sufficient to have one speed for the wheel ; 
but when the tide rises in the river, it is desirable to hare two 
speeds or powers of wheel-work — the one to be used at low-water, 
and the other more powerful comhinatinn to act a^rainst the risinf^ 
tide. But. in most cases, it is not requisite to raise the water more 
than three or four feet hiirher than the surface of the land intended 
to be drained — and even that is only nccetssary when the rivers are 
full between their banks, from a continuance of wet weather or 
from upland floods. In some instances, the heifrht of the water in 
the river beinjr aflected by the tide, the drainaire by natural out- 
fall can take place only durirn; the ebb ; and here, in case of loniir- 
continuin|t rains, the natural drainage requires the assistance of 
mechanical power. 

I have stated that the main drains have generally been made 7^ 
feel deep, or more in larger districts — so that the water may never 
rise higner than within 18 inches or 9 feet of the surface of the 
CTound, and the ladle or fluat-h«mrd dip 5 feet below the w’ater. 
leaving a foot below the dip of the wheeh so that the water may 
run freely to it. and to allow for the casual obstruction of weeds in 
the main drain — which if it he sufficiently capacious and well- 
formed. will bring down the water to the engine with a descent of 
3 inches in a mile. Suppetse. then, that the wheel dip S feet below 
the surface of the water in the main drain, and that the water in 
the river into which this water must be raised and discharged has 
its level S feet above that in the drain, the wheel In such cose will 
be said to luive 10 feet head and dip, and ought to be made 98 or 
30 feet in diameter. I have found it practicable to throw out the | 
water against a head of 10 feet, with a dip of 5 feet, — that U to 
•ay, 15 feet head and dip with a wheel 35 feet in diameter; but in 
another engine more recently erected I have made the wheel 40 
feet in diameter. The engine that drives that wheel is of 80-horse 
ower, and is situated on the ten-mile bank near Littleport. in the 
sie of Ely. 

The largest quantity of water delivered by one engine is from 
Deeping Fen, near Spalding. This fen contains 95,0(81 acres, and 
is drained by two steam-engines— one of 80 and one of 60-home 
power. The HO-horne engine has a wheel of 98 feet in diameter, 
with float-boards or ladlea measuring 5^ by 5 feet, and moving with 
a mean velocity of 6 feet per second. So that the section of the 
stream, when the engine has its full dip, is 27^ feet, and the quan- 
tity discharged per second is 165 cubic feet— equal to more than 
4^ tons of water in a second, or about 16,900 tons of water 
in an hour. It was in the year 1895 that these two en^nea 
were erected, and at that time the district was kept in a half- 
cultivated state by the help of 44 windmills— the land at 
times being wholly under water. It now gn>ws excellent wheat— 
reducing from 4 to 6 quarters te the acre. In many districts land 
as been purchased at from 10/. to 90/. an acre by persons who 
foresaw the consequences of these improvements, and which they 
could now sell at from 50/. to 70/. an acre. This increase in value 
fana arisen not only frt>m the land being cleared frt»m the injurious 
effects of the water upon it, but from the improved system of cul- 
tivation which it has enabled the farmers to adopt. 

The fen lands in Cambridgesliire and in part of the neighbour- 
ing counties are formed of a rich black earth, consisting of derom- 
poseil vegetable matter, generally from 6 to 10 feet thick, although 
In some places much thicker, resting upon a bed of blue gault. 
containing clay, lime, and sand. When steam-drainage was first 
introduced, it was the practice to pare the land and burn it ; then 
to sow rape-aeed, and to feed sheep upon the green crop ; after 
which wheat was town. The wheat grown upon this land had a 



long weak straw, easily bent and broken, carrying ears of com ef 
•mall size, and having but a weak and uncertain hold by its root in 
the black soil. Latterly, however, chemistry having thrown 
greater light upon the operations of agriculture, it has been the 
practice to sink pits, at regular distancea, through the black earth, 
and to bring up tbe blue gault, which is spread upon the surface 
as a manure. The straw — by this means taking up an’ additional 
quantity of sUex — becomes firm, etroug, and not so till as formerly, 
carrying larger and heavier corn; and the mixture of clay girrs 
a belter hold to the roota, rendering the crops less liable to be laid 
by the wind and rain ; whilst the produce is most luxuriant and 
abundant. 
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THE STEAM HAMMER. 

JaiTES Nasmyth, and Holuboox Gaskxll, of Manrbeater. en- 
gineers. for ** ffrtain imptwemenU in tuocAinfty or ap^mtus for 
formng^ $tampintj, and etUtinp iron and other ru/w/ancs#.^— Granted 
February 93 ; Enrolled August 93, 1848. 

This patent is for improvements in the steam-hammer, for 
which invention patents were granted to the same parties in 1849. 
1843. and 1844. The principal object of these improvements is to 
regulate the action of the hammer with greater facility, by work- 
ing the lifting-cylinder by means of an additional small steam- 
cylinder. The general arrangement of the primary parts remain 
very similar to the hammers now in general use. As U well- 
under«tu4»d, the hammer is lifted by admitting the steam below tbe 
iston in the cylinder, and. by allowing the steam to escape, the 
ammer, by its own gravity, falls and gives the required blow. In 
tbe present invention, the force of the blow is regulated more 
conveniently than before. For this purpose, there is a small 
steam-cylinder for working the main uide-valve. This cylinder 
is fitted with a uiston, connected by means of a rod to the main 
slide, to which tne steam is admitted fnim the boiler. Tbe small 
cylinder is furnished with three steam-passages similar to ordinary 
high-pressure engines, admitting steam alternately above and 
below the piston, and regulated by the alido-valve. This valve is 
connected by a rod to the piston of another cylinder, which is 
subject to the pressure of the steam from the main cylinder on the 
under-side, and is depressed by ste^im ontcring from a tube com- 
municating with the valve-jackets of the slides. Steam haring 
been admitted to the working-cylinder, the piston is elevated, and 
to regulate the height of the fall, a cock or valve is opened, com- 
municating with an opening in the cylinder. This permits a rush 
of steam to flow into a pipe, wliich conveys it thence below the 
piston, raising it by the pressure of the steam on the under surfacw. 
The effect of this movement is to produce the requisite change in 
the position of the valve, so as to suffer the steam which entered 
the small cylinder above the piston, to escape into the atmoaphere ; 
and by the entrance of steam below the piston, it elevates the 
valve, so as to cover the steam-passage to the cylinder and the 
eduction-port, thereby suffering the steam to escape from the main 
cylinder; consequentlv the hammer, by its own gravity, will fall 
from the height to which it has been raised. There are three 
passages, each furnished with a valve or stop-cock, the lovervof 
which are connected hy rods to hand-levers, by which the^ may be 
opened or shut at pleasure ; therefore, if the hammer it nut re- 
quired to fall from a height greater than the first opening, the 
valve connected therewith must be closed and tbe one above it 
opened, when the same action will be produced whenever tbe 
piston is elevated above such opening by the eecape of steam. 
Two other methods of re^ilating the action of the hammer are 
shown in the specification, but the <me we have noticed is sufioient 
to show the nature of the invention. 

The patentees claim First, the application and use of as 
additional slide-valve, piston, and rylindera, or any of theoe parts 
separately, fur the purpose of working the piston of the larger 
cylinder, and thereby actuating the main slide, so as to produce 
the alternate admission and escape of steam to and from tne main 
cylinder.— Secondly, the employment of apertures in tbe main 
cylinder, for the purpose of working the piston and main slide, 
tfiereby effecting tne motion of the hammer and regulating the 
various heights to which is raised.— Thirdly, the use of a vessel, 
with its plug or cock, ifo as to regulate the interval of time re- 
quired for the falling of the hammer from the various heights to 
which it is elevated.— Fourthly, the application of a valve, placed 
in tbe eductiun-port of the main cylinder, fur actuating the valve. 
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HO M to effect the required change of the piston, and with it the 
main alide-valre, thereby actuating the hammer, and also for the 
trarpOM of obtaining the lapse of the required interrai of time 
UiT the fall of the hammer.~>-Fifthly, the application of a latch- 
lerer motion to the moving of the small slide>valve in one direc- 
tion. — Sixthly, the combination of the latch lever-motion with the 
arm, and other parts connected therewith, by which motion is alM 
transmitted to the valve, in the reverse direction, instead of em- 
ploying the small cylinder fur that purpose. — Seventhly, the ap- 
plication of the screw, and parts connected therewith, for the 
purpose of regulating the height to which the hammer it elevated. 
— And, lastly, they claim the moving of the main slide-valve, 
direct from t)ie piston, and also without the intervention of the 
DiatD slide. 



DECORATIVE ARTS. 

Mim Etjsaiirrii Wallace, of Laurel-lodge, Cheltenham, spins- 
ter, for ** f/nproocmen/A in facing^ dcvigno/in^, deeortUing^ 

planning, and othertrisr fitting aphotuet and huildingfy parta of irAirA 
ore apjdimhte to artieif* vf /urm7«rf."— ^Jranted February 88; 
Eomlled August 88, 1848. 

The improvements in the decorative arts patented by Miss 
Wallace are dii'ided in the speciheation into ten kinds though 
the distinguishinK feature in the invention is the production of 
the effects of marble, malachite, &C., by casting tablets of plaster 
of Parison to glass, the glass or plaster being coloured or deco- 
mtod to give the required effect. These tablets are intended to 
be applied both externally and internally, the internal decorations 
being of course more ornamental than the tablets used to imiUte 
marble, on the exteriors, and they are to be fixed to the walls 
by cement and long cop|>er nails. Among other ports of the inven- 
tion is a mode of producing the appearance of gold without emnluy. 
in^ any metal, and it Is thus described : — ** To make a flat tablet of 
this descriptiun, I take a plate of figured yellow glass (the nearer 
the colour of gold the better^ ; to the hack of this I attach a plate 
of plain yellow glass sUverea ; and I unite the two plates of glass 
by cementing them at the edges with gutta percha, or any other 
suitable cement. The result of the combination is, that the 
figured parts of the upper glass exhibit the appearance of 
deadened or frosted gold, with a groundwork of burnished gold. 
or vice ccrsd. Sometimes I substitute for the front plate of figured 
yellow glass, a plate of white glass, figured or ground (the whole 
uf it, or parts only) ; and sometimes I also dispense with the 
second sheet of glass altogether, and apply the sUvering at once 
to the back of the figured or ground front plate.** 

In another part of the specification is described the following 
process for giving additional brilliancy to painted glass:— As 
regards stained, or painted, or other figured g)a>w — 1 take a sheet 
of plain white glass, give it a coating of gum, then sprinkle over 
it a quantity of what are known in the gliiM trade by the name of 
^fiustings,* which are readily laid hold ofoy the gum; and the glass 
thus prepared I attach to the stained, or painted, or other figured 
glass on the inside, or that side which i« next to the interior of the 
house or building, by means of gutta percha solution, or some other 
suitable cement, applied to the edges. The frostings have on the 
inside the effect ut giving a beautiful lustre to ^1 the lighter 
parts of the design on the stained, or pninted, or other figured 
lass, without impairing in the least the strength of tone of the 
arker or coloured portions ; while they impart to the glass, when 
viewed from the outride, much the same efl'ect as if a flood of 
light were streaming through from within.** 

Id all the other different modes proposed for decorating houses 
by the patentee, the plan of giving n glass surface is adopted so as 
to produce the effect of a most brilliHiit polish, and at the same 
time to serve as a protection against damp and atmospheric cor- 
rtwioD. 



ECONOMY OF R EL IN STEA.M-FURNACE8. 
pBLiz Doi'ciie, of Rouen, France, merchant, for '^certain mean#, 
proeestfa, and appara/us uml for mxring and appiging thr kmt in 
general^ tifut ifometimet dirrrihtot, to tnan\iut^ulpurpoMf»!* (A com- 
municatioD.)— <tranted February 10; Enrolled August 10, 1848. 

This invention relates, first, to an improvement in the feeding ap- 
paratus for supplying the fe^-water to steam-boilers, and is con- 
structed as follows. A number of tubes or pipes are placed in a ver- 
tical position within a cylindrical vessel, the ends of the tubes being 
secured to two chambers, one at each of the eodaof the tubet, the 



interior of the tubes forming a communication between the cham- 
bers, which have no communication with the exterior of the tubes ; 
there are two communicating pipes from the cylindrical vessel, 
one at the top and the other at the bottom ; there are also pipes 
of communication from the two chamliers. The upper pipe of 
the cylindrical vessel communicates with the boiler, and the lower 
with the feed-pump ; thus the supply of feed-water will p.'vss 
through the cylindrical vessel amongst the tubes, and take 
up the heat given off by the waste steam, which is paiuted 
through the tubes and clianibers for that purpose. The second 
improvement consists of a slight modification of the above, for 
the purpose of heating air by jiasKing steam or fire through the 
tubes, tne air being in contact with the exterior uf the tubes; 
the patentee gives this apparatus the name of arrifor or caloridor. 
The third improvement relates to a stretching apparatus for 
stretching the tissues or fabrics as manufactured by machinery. 
The fourth improvement consists in allowing the waste steam to 
flow through a pipe into a large square receiver, where it is con- 
densed. The fifth improvement consists in the application to 
externa] surfaces, for the purpose uf retaining the beat therein, of 
envelopes or wrappers. 

TURN-TABLES. 

William TnoaoLD, of Norwich, engineer, for “ ImprorrmenU in 
furM-^oWcA.** — Granted January 13; Enrolled July 13, 1848. 

This specification is very voluminous, as the patentee claims 
eleven different improvements in the construction of turn* tables. 
The first relates to an improved centre-pin, which improvement 
consists in forming on it a projecting flange or collar, the upper sur- 
face of which is an incline or snail piece on which the centre of the 
table rests. The upper part of the pin has a ratchet-wheel attached, 
which is level with the surface of the table, and fitted with a click 
or pall attached to the table, which prevents it turning round 
without the table, while, at the same time, the ratchet and pin may 
be turned round by inserting a spanner in two holes in the upper 
aide of the ratchet, the incline plane at the lower end raising the 
table when such elevation is required. Secondly, the patentee 
claims a mode of constructing the centre squares of the top frame, 
having the rails laid thereon, and independent of the otner psrt 
of the frame-work. Thirdly, different modes of constructing and 
arranging the working rollers that form the support of the circum- 
ference of the turn-tables. Fourthly, a method of diverting the dust, 
rain, and all extraneous matters, and nUo for clearing away such 
extraneous matters from the circumference. Fifthly, a mode of 
constructing turn-tables without centre-pins, and, consequently, 
without the usual parts connected with centre-pins and other 
bearings. For this purpose he employs beams or girders of a 
stronger descriptiun than usual, for supporting the raiLi and plat- 
forms of tables of a corresponding size, 'fhese girders being 
attached at each end to the upper beariug-surface of the circum- 
ference, which is supported on rollers as usual from the under 
surface. The axes of these rollers instead of being attached to a 
separate frame revolving round the centre-pin, have their axes 
placed between two concentric belts or rings, which maintain the 
position of the rollers in a circle equal to the dismeterof the bearing- 
surfaces. The under bearing-suHace has its inner circumference 
rendered trul^ circular, and forms a surface on which horizontal 
guides or frirtion-rollem travel. These rollers are supported from 
axes pendent from the under-side of the table, and consequently 
maintain the position of the table concentric with the bearing-sur- 
faces. The sixth improvement consists in s mode uf constructing 
the top frame in several divisions nr compartments, and of various 
kinds of material. The seventh claim is for the exclusive privilege 
of casting the bearings and all working parts of tum-tahlps on 
chills, the same never having been heretofore practised. Eighthly, 
the method of constructing single-line tables m such a manner as 
to render them more economical than such tables have hitherto 
been. Ninthly, the constructing larger kinds of turn-tables, with 
moveable joints in the beams or girders which support the rails ; 
also for the more perfect mode uf stopping such tables at the proper 
point fur effecting a junction with the line of rails. Tenthly, a 
method of constructing the larger kinds of turn-tables, mi that the 
power of a loc«>mutive can be applied to the turning of such table 
when it is loaded with the engine and its tender, and when they 
require reversing on the lino of rails. Lastly, the {>atentee claims 
a method qf raising and locking the centre of turn-tables, wbeo 
they require to be turned. 
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STEAM-BOILERS. 

Hobatio Black, of Nottintrham, lare-m»kcr, for “ imprttrfmmtM 
tn cra/K/rtt/ran.‘‘~-CrHnt^ Kcbrutiry 14; Enrolled Atiffu^t 14, |t<4K. 

Tki<« invention relate« to a mode of Kupplyin^! urnter to Fte.tm 
and other boUerH, hy paAsinf it thrim;rh it aucce««ion of bollow 
fire-Kars, of wrought-iron, braiuf, cupper, or mulleahle cuat-irun, 
previous to entering the boiler. 




The annexed engraving is a plan of a set of hre-hars. a is the 
supply-pipe, through which the water is forced into the tubular 
fire-bars, hb : the water first enters the iiiiddle bars 6‘ and, after 
circulating through the whole series of bars, passes, in a highly- 
heated state, through the pipes cc, into the boiler. It is not e»seii- 
tial tliat the water should be divided into two streams, as the whole 
supply may enter into one bar, and circulate through the series of 
bars in the same direction; or more than two divisions ot bars 
ntay be used in large furnaces, d is a cork on the supply-pipe, to 
regulate the quaiitity of water admitted, e is a pipe, furnished 
with a cock J\ which is to he opened when the supidy of wihter to 
the boiler is not going on ; as otherwiMe the heat of the fire would 
tend to force (he water out of the tubular bars ; but by the cock f 
being opened sufficiently to permit the escape of a small quantity 
of watery such a circulation will be kept up as will prevent the 
water being driven out of the bars Irb, wheu the supply of water to 
the boiler Is stopped. 

The above arrangement is suitable either for high or low pres- 
sure boilers ; but, generally, fur low-prew«ure, a rising pipe is at- 
tached, with a small cistern at the upper part, to the supply-pipe 
a, near the force-pump ; and a valve is placed over the o}>eiiiQg 
through which the water enters the cistern **the valve prevent- 
ing the water from flowing from the cistern to the boilii, by the 
valve lieiiig weighted, causes a )>rei>*ure sufficient to ft»rce the 
water into the pipe o, and thence tiirough tlie hollow burn 46, into 
the boUer ; the quantity admitted to the l»oiler being regulated by 
the ciN’k on the pipe a." By means of this arraiigement, the 
water, forced into the pipe a, will flow into the boiler so Jong ns it 
is required ; hut any excess will pass up the rising-pi|ie into the 
cistern, which is pru^ided with an overnuw-pipe: the b«»iler will 
thus work, at all times, suldect to tlie prt^ure of the rolunm of 
water in the rising-pipe and cistern. It should be stated that there 
is a valve in the pipe a, between the rising-pipe and the force- 
pump ; which vahe opens towards the toiler, and permits the 
water to flow in that direction, but closes against any flow of water 
from the boUer. 



REVERBERATORY FURNACES, 

Jamiw Tijcmikb Chance, and Edwarp Cha-vcr, of Birmingham, 
for ** /mprmrmm/A tn /i/rjianw, and in the jnatmjaclatt p/tw*.** 
Granted February 14 ; Enrolled August 14, 1A4A. 

This invention, as the title imports, relates to improvements in 
two distinct departments of the manufactures. The first, which 
refers to reverberator}' furnaceK, has for its object the greater 
eronomy of fuel, hy re-conducting the heated gases Ui the furnace. 
In the usual construction of suclt furnaces, the heat from the fire, 
after striking against the arch above the furnace, arfd being re- 
verberated downwards, passes olf to the chimney. The pateiitees, 
instead of thus passing the beet direct into the chimney, render it 



further available to heating the furnace by returning the flue 
and carrying it back over the reverberating arch, and then tiuwo- 
wards and to ihe chimney, whereby the heat in paasing tlirougU 
the return-flue is reverberated downwards upon the tup of the r«> 
verberatuig arch of the furnace itself, and thus aasisU in healing 
that pi»rtiun of the furnace. The secuud part of the inventioit 
cofisisU in a roo<ie of passing sheets of glass into annealing fur- 
naces or kilns. By the ordinar}* method the glass to be annealed 
is pushed into the kiln, and l»efure this can be dune the gla^ iDu»t 
luM! a great portion of its beat, to enable it to powsess sufficient 
firinnoM and solidity to bear the pushing strain to which it is sub- 
jecteil. The patentees make in the side wall of the furnace oppo- 
site to that where the entrance ft>r the slieets of glaw* into the 
furnace is situated, a hole or opening through which the workman 
pasaes an iiuitrument which, passing aertMs the furnace and taking 
mdd of the edge of the sheet of glass, pulls and draws it into the 
kiln ; hy this mode the temperature may nut be so much reduced 
as when the old mode of pushing is adopted, inasmuch as the 
strain attending the pulling is considerably less ihau that of 
pushing. . 

RAILWAY-BREAKS. 

Ronear IleATii, of Ileatbfield, Manchester, gentleman, for 

certain imprif*r*>nent» in the method qf apptxfiug and working frictiou 
break* to engine* and nirrkige* u»ed upon — Granted Janu- 

ary 13; Enrolled July 13, lK4ti. 

The object of this invention is to bring a heavy weight, attached 
to a lever, to bear against the friction break, m> a« to render tbs 
action more certain and regular than when manual force alone <> 
exerted. The lever is placed under (he control of the guard, wh««. 
by turning a winch placed in the ordinary manner, omy hruig the 
weight to bear upon the peripheries of the wheels, or remove it. 
with very little effort. 

Sami'kl C'vNLirrK Lun’KB, of Manningham-hall, Bradford, gen- 
tleman, for ** improvermnd* in stopping rtnVirup train* and other 
atrriaget, and generaUg where a ti/ting power or p, eseure is rr^utre*^." 
Granted January lb ; Enrolled July lb, 1848. 

In this railway-hreuk the resisting force is atmospheric pressure, 
or the pressure of compressed air, bearing against the breaks 
which, as usual, act on the circumferences of the wheels. The 
apparatus consists of an air-chamber, placed below the framing of 
the carrLige. It is uruvided with a piston or pudons, to the rod* 
of which are attaclieu the blocks, bearing against the wheels. TW 
air is condensed into the air-c-hamber by air-pumps, worked by lb>‘ 
axles of the carriages ; and, by means of the pistons and riMls, the 
pressure is communicated to the wheels. The mode to be adoptr^l 
when the breaks are required to be thrown into action, is for the 
guard, hy means of suitable connecting apparatus, to open lit« 
valves, by which means the atmospheric air will bs admilti'd to the 
pumps, a few strokes of which will then m> compress the air w ithin 
the receiver as to press the breaks against the wlieeU. Sitiui-«r 
effects are prtiduccu by making the pumps act as exhaufrWrsh, in- 
stead of eompres»crs. 

RAILWAY KEYS. 

M'illiam IltuHBY Babiajw, of Derby, civil engineer, for ** Jm- 
pnwrmevt* in the monu/arture (^f raitwag key# .'‘'^Granted Jauuary 
W7 ; Eitrulled July ^7, lo48. 

In tb(‘se improved wooden keys, the inconvenience arming from 
expansion and contraction is attempted to be obviated, by render- 
ing the wihkI impervious to moisture. 'I'his is done hy introducing 
into the pores of the wiKid, fatty or other matters that are ins<0ulUe 
ill water. The patentee first prepares the keys of the requisite 
proportions, after which ihev are subjei’ted to heat for the purpnive 
of expelling the moisture. YhU he effects by placing them in an 
oven forV4 hours, which is maintained at a temperature of ^IV, 
alter which they are immersed in a solution by preference compcnied 
of four gallons of creosote, one gnlioii of nupnthu, V4lh. of pitch, 
and half a grallon of boiled linseed oil. 'i iie proportion of thi> 
mixture used to impregnate the wood is about one ^lun tu the 
cubic foot, and (he keys should be immersed therein about 
liuiirH. They are then ready for use, unles* it be deemed necessar}* 
to subject them to the pr»M-ew of compression. Instead of simple 
imnierston in these insoluble matters, the pn>ce«s may be grentlv 
facilitated by exhausting the air from the wood in a close vewsei. 
and afterwards forcing the fat composition in under preswure. 
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IMPROl^EMENTS IN MARINE ENGINES AND PROPELLERS. 

Jmspb MAOiMLAVf of the firm of Sons, and Field, of Lambeth, enjpneera, for ** Improvementt in olttaining and appiaing 

nMw poicer and in the machitierg and apparattu tmploged tAerein.’*— Granted March B: Etmilled September 6, 184B. rUepurted in 
toe mtchanxce yiaga3tine,~\ 



r.f. 1. 



Fig. 2. 





Eg. S. 



Eg. i. 




Eg. $. 



1. The new steam propeller which forms the 
leadini; subject of Mr. Maudslav's present patent, 
obviates one of the neatest ubfttacles that have 
hitherto st«MHl in the way of steam nropelling, 
whether by means of screw blades or flat blades, 
or blades of any other description ; vis., the diffi- 
culty of shipping and unshipping the pnipeller. 

Mr. Maudsiay affixes the blades of his propeller 
(which may, he saya, be of ^^any approved or 
suitable form”) in such a manner to the driving- 
shaA. that the propeller assume* of itself, as it 
were, the proper angle for propulsion, the instant 
the driving-snaAis put in motion, and returns as 
instantly into a neutral or inoperative position 
when the driving-sbaA ceaaes to rotate. 

Fig. 1 represents part of the stern of a vessel 
fitted with this improved propeller ; fig. 8, a front 
view of the instrument detached from its place in 
the vessel ; and fig. 3, n sectional plan of tha 
propeller, aad its coniiectiuns on the line a A of 

1 . 

A* A’ are the blades of the propeller, which 
are inserted at their inner or narrow ends into 
sockets B ' in the end of the propeller-shaft S, 
in which sockets they are free to turn to the ex- 
tent to be presently defined. To the shank of 
each propeller blade there are two toothed seg- 
ments C‘ C', attached one at the top of 

each socket, and the other at the bottom of 
it ; and the two sets of segments work the one 
into the other within the limits determined by 
the stops so that the propeller-blailen must 
always move in perfect unison, and can only turn 
round in their sockets to the extent allowed by 
the Stops. E is a sliding clutch, affixed to the 
driving-shaft inside of the propelier-blades, which 
may be moved sternwards, so as to lay hold of 
eitner of two sets of pins, d d and c e, which pro- 
ject from the back of the wheels of the innermost 
propeller-blsde A\ F is a vertical rod, by means 
of which the clutch £, may be worked from the 
deck of the vessel; this rod terminating at Iwttom 
in a screw, which takes into a swivelled nut n, 
which is attached to one arm of a bell-crank G, 
the other arm of which is forked so as to embrace 
the clutch E, when brought down upon it. The 
mode in whi^ the propeller, as thus fitted, acts, 
is as follows : — SupjKwing the clutch to be disen- 
gaged, and the driving-shaA to be put in motuin, 
the blades are immemately thrown out into the 
angular jxmitions proper for propelling, and they 
will continue in these positions as long as the 
shaft continues to rotate. Should occasion arise 
for backing the vessel, the blades are then se- 
cured in their extended positions by interlocking 
the clutch with the pins dd, at the back of the 
wheels of the innermost blade A’, as represented 
in fig. 3. M'beii the engine is stopped, and the 
driving-shaA ceases to rotate., and the clutch is 
withdrawn, the pmpeller-bludes will, by the action 
of the water upon them, be turned round in their 
sockets until they come into a line witli the course 
of the vessel, and present their sharp edges only 
to tbe water, as exemplified in fig. 4 ; uiid, for 
greater security, they may be made fast in this 
position by interlocking the clutch K, with tbo 
pins e e, at the back of the wheels of the innermost 
blade.” 

From the instantaneousness with wliich this 
peculiarly fixed screw pru^ieller can be turned 
to account, from its never being requireil to he 
raised out of the water, and never olTering, when 
in the water and at real, any material obstruction 
to the steering or progression of the vessel. It 
seems to possess so far a great superiority over 
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all the tcrew propellers hitherto in use ; but 
it promises to M more e^clsily sdvsnU^us 
In the case of vessels lon^ voyages, with 

small store of fuel, and employing steam as an 
auxiliary power only, when the wind is not fair 
for the use of sails. With a propeller of this 
deacription, not a minute need be lost in changing 
from sailing to steaming, or from steaming to 
sailing, and consequently, not a pound more of 
fuel need be expended than is absolutely re- 
quired. 

9. The peculiar feature of Mr. Maudslay’s new 
furnace consists in the employment of rotating 
tubular screw bars, and hence the the name 
(“ Archimedian") by which we (not Mr. .Mauds- 
lay) have ventured to distinguiM it. Fig. i is a 
longitudinal section of the tumace ; and fig. 6 a 
front view. 

H H, are the fire-bars, which, instead of being 
as usuid solid fixtures, consist of a series of tubes 
which are free to revolve in their bearings, are 
open from end to end, screw-threaded on the out* 
aide, and perforated with numerous air-htdes. On 
the front end of each bar there is a broad flange 
or ahoulder which projects beyond the general 
line of the furnace, and has a worm-wheel W, 
formed u|K>n it. An endless screw-shaft K, 
which passes across the front of the furnace, and 
is worked from the engine through the medium 
of the bevil-wheels N, O, takes into the whole 
series of worm-wheels \\\ and causes thereby 
the constant rotation of the firi^bars. L is a 
throttle-valve hopper by which the coaU are sup- 

K Ued to the furnace. As the coals iln»p from the 
upper they fall upon an inclined shoot M, 
which projects them upon the fr^mt end t»f the 

furnace bars, whence they are carried gradually et % 

forward to the back, by the rotation of the bars and the action of their screwed surfaces on the mass of fuel. , , ,, , 

In consequence of tlie bars being in this constant slate of roUtion it is almost impossible that cither clinkers or ashes should accumulate 
upon them. 



LOCOMOTIVE ENGINES. 

CnABf.Ks Ritoiib, of Aberdeen, Scotland, ennneer, for “ etHnxn 
Jmf/rwtmmit in loeomoiirt engines." — Granted March 9 ; Enrolled 
September 9, 1849, [^Kejiorted in the Mining Joumai.~\ 

This invention consists in, and has reference to, certain im- 
provements in locomotive and other engines, carried into practical 
effect by the means, or through the agency, of certain new or 
improved mechanical combinatums and arrangements, having for 
theii object the simplification of the construction, and the augmen- 
tation of the efficiency, of such engines. 

The first part consists in the application of a C)’linder, or 
cylinders, with two distinct and sepsrate pistons in each cylinder, 
to which are affixed piston-rods, for Imparting motion to the 
cranked-axles and driving-wheels fixed thereon, whereby the rock- 
ing, or oscillating, motion attending locomotive engines as hitherto 
constructed, is considerably diminishetl, and greater steadiness 
of motion obtained, as, by this arrangement, the momentum of 
oue piston, together with its cranks, and other connections, is 
at all times exactly balanced, or nearly so, by that of the other, 
in consequence of the approaching or reccing of the pistons to 
and from each other being always simultaneous. The second part 
relates to an improved mode of workin|{ the slide-valves of loco- 
motive and other engines^ bv rendering the eccentric, which ; 
imparts motion thereto, available for the purpose of reversing the 
engine. The third part relates to an improved valve for regulating 
the admission of steam, or other motive power, to the working 
cylinders of locomotive and other engines, and to improvements 
in safety-valves, to be anplied to the boilers of eugin»*s, or other 
reaervuirs of power. The fourth part relates to an improv«?d 
anti-primer,or steam-collector, to be applied to the boilers of steam- 
engiaes. The fifth part relates to an improved self-acting feeding 
apparatus, for tupplving water to the filers of steam-engines. 
And the sixth and fast part consists in the application to the 
wheels of locomotive engines of an improved guard, or safety- 
break. 

The drawing exhibits a side elev'ation of a locomotive engine, 
constructed according to this invention. A marks the boiler of 
the engine ; B, the driving-wheels fixed upon the crank-axle«, C ; 
the boss, or nave, D, of each of such wheels serving as the crank. 



to which one end of the connecting-rod E, is attached by a crank- 
pin, or stud, o, secured to the said nave, and the opposite end of 
the rod E, is connected to the piston-rod F, in the usual way of 
forming such connections. G, G, two pistons, to which are at- 
tached the rods F, F — the said pistons working steam-tight in the 
cylinder H, by means of metallic, or other packing. The cylin- 
ders arc fixed to each side of the boiler. Instead of having the 
fixed cylinder and connecting-rod*, as above desrritied, oscillating* 
cylinders may be used, with their piston-rods coiincclcd dire^y 
with the crank-axle ; or where fixed cylinders are used, and space 
is an object, the connecting-rods E, E, may be dispensed with, by 
attaching to the piston-rods a cross frame, in which there is a slot 
formed, into which a crank-pin, or stud, takes. The outer end 
of the frame works through a guide-hole, fixed to the side of the 
engine, and thus the rectilinear motion of the piston-rods imparts 
nitary motion to the crank-axle and driving-wheels fixed thereon. 
The steam may be admitted through the ports, into the cylinder, 
by a common slides in the following manner Upon the hinder- 
most driving-axle is fixed an eccentric, upon which is a cam, of the 
following peculiar construction : — Two rods are fixed to, or formed 
upon, the said cam ; or it may be composed of one double-gabbed 
rod, one gab being employed for effecting the backward, and the 
other the forward, motiuu of the slide-valve, through the inter- 
vention of a double lever, which has its fulcrum upon a stud, fixed 
to the side of the boiler, as shown by the drawing, and this lever 
is connected to the slide-valve by a rod c. The length of this 
lever, as also the angle of inclination of the parts O, O, should be 
in accordance with the lead of the valve— the one or other of the 
inclined parts O, being caused to act upon the lever by a hand 
lever, connected to the said cam in any convenient manner, so a* 
to enable the engine-driver to sl.nrt, reverse, and stop the engine 
readily, by the same eccentric which gives motion to the slide- 
valve. By making the end of the val\e-rud moveable, as in a slot 
in the lever F, the steam may be worked expansively at pleasure, 
improved spring safety-valves are exhibited by other drawings at- 
tached to this specification, from which it will appear there are 
two forms of construction, showing a valve with a conical-shaped 
seat, being a flat-valve, and conntructed with a flange, which the 
inventor terms a compensation flange— such flange licmg let into 
the seat vertically, alwut one-sixth of the diameter of the steam- 
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Tij in the valve-Heat. This ralve is weifrhted hy a helical sprin^r, acted upon the lever, ao as to cause the alide-ralve to uncover the 

of sufficient power; accordinf^ to the re<|uired pretsKuro of the port, or pasaafpe, and cover the port, or passage, P,, thereby al- 

■team; and when it U intended to be ui^ed as a renerve safety- lowing the steam on the other side of the piston to escape through 

valve, the spring is to be placed around that part of the stem the exhaust-pipe ; the piston will now be impelled in a contrary 

below the valve— 'that is to say, within the boiler. 7*he advantage direction, and the plunger, or ram, entering tne barrel, will cause 

of this form of construction of valve over the ordinary valve is ns the one valve to be chsted, and the other to be opened by pressure 

follows As sooii as the pressure of the steam raises the valve of the water therein, which aa the plunger, or ram, advances, will 

from iU scat, the flange, being exposed to the pressure of the be forced into the boiler, to supply the deficiency of that water 

steam, presents an increased surface, which compensates for the which has been converted into steam ; R„ R,, marx wheel-guards, 

iucreasiog resistance of the helical sping, until the valve has been or safety -breaks, which are each composed of a strong band, or 

raised to a height c<]ual to the area of the steam-way, when it atrap. ot iron, placed like a splasher over the wheel to be pro- 

allows the steam, or vapour, to escape freely. ^Vfien not intended tected ; the inner surface of the said guard, or break, is formed of 

as a reserve safety-valve, this valve may tavo the spring placed the converse shape to that of the tyre, and fixed securely to the 

above it. Another valve, which is called an indicator safety-valve, framing, or boiler, or both, as near to the top of the wheel as the 

is exhibited, consisting of a piston, which is fitted into a play of the bearing-springs will admit of, and aa near to the back 

having a spring attached to it — lateral opening being made in the of each wheel as yossible, without touching it. 
tube, to allow the steam to escape when the piston becomes raised To each side or the engine a bar of iron U placed, and securely 
above such openings ; and by niaking the said tube moveable within fixed in a longitudinal direction — such arrangement being intended 

another one, the blowing-off’* point may be varied at pleasure. to preserve such wheels in a vertical position, and thereby support 

An index, like that of a barometer, may then be attached to the the engine, in the event of the axles breidting, and to operate at 

stem, or of the piston, and will indicate very alight variations the same time as a break, to retard the motion of the engine, in 

of pressure. A regulating-valve is attached, the constnirtion and the event of any such accident. Another improvement in l^mo- 

arrangement of which is as follows There ia a short socket-pipe, tive engines consists in arranging that part oi the boiler known as 

having two conical valve-seats formed therein, into which the valves the fire-box, in such manner that the height of the water in this 

fit — such valves being connected together, or formed upon one part of the boiler shall at all times be at a proper level, which is 

stem, into which one end of a rod is screwed, or otherwise made effected by what is called an anti-fluctuator, waich la a separate 

fa^ and the opposite end of the said rod attached to an eccentric partition-plate arroes the water soace, or an extension of the plate 

spindle, working through a stuffing-box, to which a hand-lever is to which the tubes are fixed as siiown ; and, by causing the water 

fixed— such lever and rod being for the purpose of opening, or to be fed to the boiler at that part which surrounds the fire, it will 

closing, the regulator-valve at pleasure. appear evident that the barrel of the boiler can only receive its 

The anti-primer before-mentioned is formed in the following supply of water from that which overflows the said partition-plate, 
manner:— Two distinct and separate plates of sheet metal, the Having described the nature of his invention, the patentee re- 
outer edges of which are securely fixed to the inside of the boiler, marks, that he does not claim the exclusive use of any of the 
by rivetting, or otherwise, the said plates l>eing inclined towards sep^irate parts above-mentioned and referred to, when considered 
the centre of the biuler, care being taken to leave a space between per se and apart from the piinioses of the said invention, as 
the inner edges of the two platen, so ns to reserve a channel ucroinbefore set forth and deticribed. 
lengthwise of the boiler, for the pUMHjigc of steam into the steam- 

chamber thus formed, and within, or In connection with which the ' 

regulating-valve, is situate thesteam-pipes which lead tv the cylin- • n 

ders being connected thereto. Instead of forming the anti-primrr iwTRoytMEwra in PKBFoaATmo Glass roi v ccTn.ATio?i. 

of two separate strips, or pieces, of metal, the same result may Patented hy Mr. J. LorxiiF.An, of Milton, (trnvesend.— In fomung 
be obtained by forming it of one strip, or piece, of metal, of the platen, Kheeti*, lenses, or other forms of glass, th^e glata, when m a 
shape shown— llie said plate being pierced with an infinite number semi-fluid state, is jmuretl from the pot on to the c^ing-table— 
of small hole*. The construrtion and arrangimient of the feeding- stream being followed by a prcssure-roller, for the purjiose of 

apparatus are as follows : — There ia a metal cylinder, which should flattening it ; and, while the glass ia in a plastic state, a metal 
be bored perfectly true and cvlindrical, fitted with a piston, the »»«uld, with teeth or projections on its under-sidc, wcording to 
rini of such piston forming the plunger, or ram, of the cold water *1*^ pattern r^uired, w applied to the surface, forcibly pres.^d 
pump, the barrel of which aeraes aa a compound gland for the down, and left in that position until the glass haa set ; after which 
stuffing-box of the cylinder and pump-lwirrel. The slide-valve, *1 renioved, and the gla«is will be found to perforated, 

which may be made to coi er or uncover the ports, or paasages, in corresponding shapes to the projections on the mould. 1 o effect 
the cylinder, by the oppiwitc sides of the piston coming into cod- this in the most complete manner, a screw-presa, made to the size 

tact with the levers, which are connected to the slide-valve by a casting-table, is used, very similar to a common copying- 

rod or rods. Tliere are spherical-valves (the aeata of which are P*’<**S different pattem-moulda being fixed to the lower end of 

knife-edged), formed within the spherical flan^ pieces, which the screw, and worked by a cross handle, 

have openings for establishing a communication between the ten- 
der, the pump-harrel, and the steam-boiler, as exhibited. The 

nndttt operaudi of this feeding-apparatus is aa follows ; — Upon Impbovkxewtw ik obtaining Oxide op Zinc raoM mi: Oar. 

steam being admitted from the l»iler into the cylinder, throu^ Patented by M. C. A. K. Him has, of Paris. — By this process, the 

the steam«|K»rt, or passage, the piston will be acted upon, and tnc employment of retorts, as by the old method, is dis)«en«ed with, 
ram, or plunger, be withdrawn, the water from the tender* will the fuel and labour economised, the operation completely iiide- 
raise the valve, and enter the barrel, to supply the s{>ace previously pendent of the skill of the workman, and the loss of metal, inci- 
occupied by the plunger, or ram ; by this time the piston will have dental to the old method, prevented. Ores of lead and xinc may 
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he operated on tt once. The principal feature conaiaU in the 
reduction of the native aulphuret of ainc (blende), and of the 
carbonatea, oxides, and nilicateii of sine, and aulphureta and oxidea 
of lead, by the action of the rrducini^ ptasea of a blaat>furuace, by 
vliich the acoria, or sla|r, is fuaed, and the line volatiliaed ; the 
vapouni are then condeused, and conducted into a reservoir, 
■itiiated over the mouth of the furnace, and heated by the gaaea 
therefrom. The furnace having been heated to the required tern* 
perature by the combustion of fuel alone, a charge of any kind 
uf the above xinc ores, mixed with a suitable flux, ia intnMuced 
into the eharnng aperture, and, by means of a cover above, and a 
aliding plate Wlow, none of the gases are allowed to escape. The 
char)^ thus falls upon a layer of incandescent fuel ; a layer of 
fuel is then poured upon the ore; then another charge of ore, 
ontil the furnace is full, and it ia to be replenished as the char^ 
sinks below a certain denth. The sine is thus volatilised by the 
heat, and the scoria falls into the lower pari of the furnace ; 
the gases and volatilised sine pass through proper openings 
through a hydraulic main, and there deposit any sioe carried 
with them. 



BRITISH ASSOCIATION. 

R»p«rt$ read s/ tht Mating ktld at SwoMtea, Aagatt, 1848. 

Railwat Stattstics. 

“ FatU btartmg <m tka Prog r a u tka Raikoag By Ur. W. 

IlAsai.^o. 

Tha modern railway lyatem of Europe nay be said to date from 1830. 
srben the conatruetion, by Mr. 0. StepbenaoD, of the Liverpool end Mea- 
dietter Railway, with ita locomotive eo|inea. waa completed. After that 
date we heard no more of tseb prophecies aa the foUowia| (from the Qaer> 
ler/y iVevieiP, ia 1825), which it ia not oacleat to record aa a leaaoa of eautioa 
to tu for the future :— ** Aa to thoie peraoDi who apeculste oa makisg rail, 
waya geerrally throu|faoul the kiogdom. tod aapenediog sU the canaU, all 
tbe wagoD*. oiaUi, acd atage^coacbea, poii.cbaiaei. and.io abort, every other 
mode of conveyance by laad ami by water, we deem them sad their rialooary 
achemea nnworthy of aotice. Wbat, for ioiUnce, caa be martpatpabtg 
e^eiu’d and ridiculoiu than the following paragraph, which a prospect 
U held out of locomotivea travelliog twice as fast as atage.coaehea. We 
should aa sood,** adds tbe reviewer, ** expect the people of Woolsricb to autfer 
tbcmaelres to be fired off upon oae of Congreve's ricocbel rodieta, as trust 
themaelvea to tbe mercy of each a maebioe, going at aodi a rate/’ Tbe 
modero railway lyatem baa, however, not only done this, but it bae given 
hie to new baUta in the present geoeraiion, and baa proved to be the great 
neehanieal invenlioa of the oineteeath ccBlury, aa tbe ateam.co|ioe was of 
the eighteenth. Aa it is ttill ia ita infsBcy, it ia eaprcially the province of 
atatUtical inquiry to watch ita growth, so that oa tbe one band timely 
remedies may be applied to ita defects, and on tbe other free acope may be 
given to ita heneficiri tendenciea. Valuable papers have been contributed by 
Meaara. Laing, Porter, Graham, sad others, anal^raing the traffic on railways 
during the infancy of the ayitem to the year 1843. Shortly before that 
period there had ^n a pease in railweya. During two years, only five miles 
had been uoctioned, but tbe period which has aince elapsed compriaet tbe 
memorable mauia yetri of 1645 ted 1846. Under this excitement intelU. 
gence and emulation have been stimulated among tbe msaagera of railways 
to tbe utmost, and tlie ayilcm baa rapidly advanced. The conaolldstioa of 
line* under a few great companies, by the proeeia styled amalgamatioo, has 
oeeeded;— the atmospheric, an entirely new ayatem of traction, has been 
ought forward ;-.-tbe electric telegraph, conveying ioletligenee at tbe rate 
of 280,000 miles • aeoond, baa twen widely intr^uced ;~expresa traina, 
traveliing at nearly the highest etteinabln apeeda, have been eatabliibedr^ 
and tbe length of railways ia operation baa been donbled. It tbernfore 
becomes a matter of iotrreat to inquire to what the reaulta of so active a 
period point. Have low fares answered ? — Hu tbe ihird^cUu traffic, the 
most Important to the bulk of tbe people, been encouraged, end has it been 
found wIm, iral only for tbe oiert but for tha ownera of railways, to eoeour. 
age it or the reverie ? — Hu tbe iacreue of speed been aoeceaiful, and are 
we likely to travel futer or slower hereafter ?— How have tbe receipts kept 
np while the length of railway baa been doubled Did tbe first 2,000 mile* 
get ibe cream of tbe traffic, u bu often been tbongbt, and bu the average 
receipt per mile eonacqucotly Mien oil ?— Should tbe experience of the put, 
in abort, give u$ eonfidence in urging oa the ayatem et the extraordinary rate 
at which we are now doing it, or not ? la live following investigation and 
collection of facts it hu been attempted to throw some light upon tbeae 
point! :->lbe recent publication of tbe ofidel railway returns for 1846 and 
1847 affording peculiar facUitiei for ibe pnrpoee. Tbe following paper refers 
to English, S^teb, and Welsh liuea only, — the Irish Lines are excluded, tbe 
ecoaofoicai condition of Ireland being different from that of Ihii country, 
and there being but few railways open in that eoontry 
Caw^orotiva Ltngiks gf Raihtay optn 4a 1643 Sf 1847 and Rteaipti /Aereow. 
Tb« Wsribs of Kofllsb, OeoSeb, bmI WHsb railweys opte Jane InU errs 1.990 
iniio. open as tb* cveMBeocrasttt ef 4.^97 

'riw ffeaa rvcvtpw reiweeO for Um veer IM> Wtet .. 4gA.740.ttl0 

Oule. for iba yaar cadiBf Jew ae, 1M7 0.JW/72 



After making the eeeeaaery correctioot In tbe above flgwea, the average 
roccipia per mile of railways in 1842 were 2,4894. ; ia 1847, 2,5964. We 
therefore arrive at tbe important fact that, although tbe mileage of onr Unca 
hu been doubled, tbe receipts have been more than doobled. This must be 
regarded aa a favoorable general feature in Ibe itete of railwayi. There waa 
moch reuon to fear that, u the first railway! ran between tbe great tosrna 
or traversed the manufacturing districts, tbe railways which were next 
opened woold show a great falling off in receipts. Hitherto, then, we find 
that this ia not so. — a fact which may give oa confidence u regards the great 
Icrtgtb of railway which baa been unctioned by parliament but which u aoa 
yet open. 

Linet iwacfsoMd tut not opea.~The length of railway aanctioned hy par- 
liament at the cemmeocemeot of 1848, but not tlien opea, wu 7,150 mile*. 
A considerable portioa of this is In progreu, more or leu rapid. Oa the 1st 
of 5lsj 1847, 5.209 miles were returned u in progreu, on which 818,792 
persons were employed, or 42 per mile.* Tbeae new railwayi are principaUy 
designed for the aceoromodation of the agricultural puts of tbe country. 
We will presently refer to tbe prospects of railwayi to such diatricta. When 
the railways now in contemplation are completed, and it ia probable that the 
greater portion will be so io the course of the next five years, we shall have 
upwarde of 10,000 miles of railway open,— on which, judging from tbe Bom. 
bera employed on lioea now open, (via., 14 per mile), 140,000 peraeoa «iU 
lie permanently employed, at good wages, — representing, at five to a family, 
three quarter! of a millioo of tbe gross population. Tbe importaaoe of thin 
addition to our internal commnuications will be appreciated when it is 
remembered that there are only about 4,000 miles of inland aavigatioa mad 

50.000 milee of tornpike road open for traffic in the country. 

dnaigtii gf Traffic.-^Cwnaral Faainrpt. — Tbe grosi traffic for the year 
ending June 50, 1847, wu, u we have seen, 8,366,0004. There were cod* 
vejed during that year, from the returns of t^ Board of Tradc,f in round 
number!, 7,000.000 tons of merehandise and goods, 8,000,000 tone of coal, 

500.000 horned cattle, 1,500,000 sheep, and 100,000 boraea. 

or the fraw sum, tl,aM.eOQr., tbs pAMVfisfr rvr*4>ls »vr« .. tfb.0S4,<100 

Tbs rscslpis rnoi ail oibrr souics*— fiwcts, cstUc, esrrlaics. patcels. 
mails. Ik. .. a,U>/lOO 

Tstai {0.nes.oeo 

In every 1004. of receipts, the passenger traffic therefore forma 60 per cent., 
the traffic receipt from other lourcei 40. Jo 1842 tbeae proportions were 
as 64 to 36. The proportione of traffic receipts from other aoorcea ihaa 
passengers (being principally goods and cattle traffic) have thus iaereaaed 
since 1842 u 40 to 36, or 11 per cent. Tbe total number of paaaeagees 
carried in tbe year (ending June 30) 1847 was 47,484,134, u compared with, 
io 1842, 22,403,478. The average distance travelled by each passenger wu, 
in 1842, 13 milu ; in 1847 it wu 16 miles. Tbe numbers a^ proportions 
uf ciasaci were 

Io td47. In IS42. 

P1i«t-rlsn ..14 3 30-3 

UseeBd-clMS ,. »» S»-4 

ThlrUKiMS .. .. AT-a 34'4 

Tbos, tbe third-class puaengcra (which have inaeased in nomberainee 1842, 
from 6,000,000 annually to 21,0u0,000.) now form nearly half of the whole 
number travelliog, ubereu in 1842 they formed only about one-tbird. Only 
one-ibird of tbe third-clua passengers have availed ihemsclvee of the parlia- 
mentary trains, arbitrarily (and, u it appears to me, unfairly) imposed upoo 
railwey compenlea io 1844. Tbe following table, comparing tbe fares of the 
metropolitan railways in the year euding June 1843, with those io the year 
ending June 1847, shows the great reduction which bu taken place in fares 
duiing tbe Ust four years. To make the comparisoo more apprecabk, the 
fares are taken u for 100 miles in pence. 



Kane of BaUmf.! 


Fare Tor IM Uilss. 


1st Class. 


3ed CUea. 


an! Ctasa. 


lots. 


IU7. 


1043 


IM7. 


IMa. 


iw. 


LoattoD and North-Western . . 


354 -8 


3lrl 


341-1 


l44-« 


Wl-3 


9»a 


(ireat Weetera .. 


MS-1 


ZT4'4 




lt«7« 


1)9-0 


isow 


Loadoo and baulb-Wastera .. 


trj-v 




31et) 


lGS-0 


l3Ut) 




Baatcrn CaiuiUea .. .. 




31V-0 


237-4 


uia 


l«4-7 


9TX 


Koeihtro and EMteva ,. 


317 4 




Ktt- 




1109 




bwatb-Kutevti 


3370 


314*0 


leO-0 




id-t 


900 


Loodwn aad Brlobtoa .. 




i63-9 


33S-0 


1710 


ISu-O 


\vfro 


Aesraaa 


JV3& 


2S7 4 


310-S 


JiW-d 


!»■« 


9S-; 


DiOaitac* per cent. 


•• 


Xl*8 




3»tt 




m-o 



Tbit rcductioD in faru, eonpled with tbe increase in the number of traiu, 
and tbe speed of travelling, must Itc regarded u Ibe principal cause ol tbe 
great increase of the number of passengers since 1843. 

We have already seen that tbe numbers in 1847 and 1843 are aa 47,484.134 
to 22,403,478. If we take into account the number of milea opened at these 
dales respectively, the annual number per mile wU) in 1842, 11,772, and in 
1847. 14.806. 



• to this retara tbe aiiiaberofmUrs returned ss In proervM sre more ibsn tbeae rvaOf 
la raoaiTyctMrf), tbe auaitxr vi nwa tiriplvyrO (ter ntllc tt Im iSu ibe Uutb. 

T These reinras are atM caspletr, aaU inef icqatre »«ne carrecUaa. in respect oT the 
Sane artictea Ittiof — titltmit miTTjtV om screval dtlfeiest Ui>ca, sad tUaicUiw iaaaud 
wTsr narc ibnu o«ca. 
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The proportioD of third*cU»t p<iwiiK«n hu. «« b«v« leea, tboi MtU* 
foetonly iocrru«d between 1842 end 1B47. The th{rd>dua trtflk bw, 
bo«e?er, developed iU«U very dilTerently oo differeni lioeit and it may be 
well to iequire into tbii. Tbe lUtement lubjoinrd ibowi the tbird>«laM 
treffle of two metropoUtao companlM (Ibe Eaitera Countiee and tbe Great 
Weatern}— two North of England eompaniea (the Lanctahirc and Yorkshire 
and the Newcastle and Berwick) — and two Scotch oompaosea (the Edie« 
burgh and Glasgow and tbe Glasgow snd Greenock). 



Ytar esufrap Jwse SO. 1847. 



NaBS sf Ballway. 


Lsnxtb 

to 

Miles. 


Kanbff of 
Tkird-rlasa 

Paatenfvra 

coavvrsd. 


Props rt Isa 
Id every 
nandred of 
ThJrdciaaa 
Passrnatfa. 


Glaafav. ratilr*. a»U GnsAock 




W7.4’4 


aa-a 


Newaalk aad Bmrlck 






rsr4 


Kdtnbarsk and U:aafow 


4*i 


KUt.lCi 




l^seaanUtajHl \wk»kti« 


lo» 


7 


73-3 


liidiaad .. .. 


VMS 


TjiMjUn 


»4 


Eaalrm CmintiM .. 


177 




MS 


Great Wealern .. 


74bi 


41V.<WS 


u-s 



ProiD ibis it appears that while the Great Weilem CoBpany, on a line 241 
loiles long, bate only carried 419,665, the Edinburgh and Glasgow Company, 
on a line 46 miles long, have carried 636.026: tbe Sltdland Company, 286 
niilea long, 2,3664192 : and that while on tbe Great Western only 16 oal of 
every 100 passengers conseved are tbird.class, oo tbe Eastern Coonties 60 
out of every 100, and oo the Glasgow, Paisley, and Greenock, 83 out of 
every 100 are lbird>clsss puseagers. Although it is tne that t^ different 
character of the populaiion and other cireumitaBcei will affect to some 
extent the relative number of tbird-clasa paiscngers on different lines, the 
disparity here is so great that we can come to no other conclusion than that 
the arraagcmcDta of such a line as tbe Greet Western as to ibird.claaa pas> 
aengera must be soch at to preclude hundreds of tbousaeds of third.clasa 
paaaeegm yearly from using tbe railway who, with greater facilitiea, would 
he glad to use it. I ssy this with confidence, because aa maosger of tbe 
Glasgow and Greenock Railway, where the tbird.«less ayslen baa been more 
developed than on any line in the coontry (and where we carried passengers 
Bt a profit for one faithiog a mile), I had an opportnoity of observing the 
real advantage end comfort which very cheap travelliog is to the working 
class. As the malts of the working of tbit line aflbrded a remarkable 
instance of tbe effects of low fsres, 1 bsvt thooght tbst it might not be nnia. 
terrstiog to record them. The River Clyde roni beside tbe Glugow, Paisley, 
and Greenock Railwsy, which is 23 miles long. Tht steamboats have long 
afforded an eseellent mode of transport between Glasgow and Greenock, tbe 
fares by boat before tbe railwsy opened being from It to 2a., and (be tiase 
occupi^ was about two houra. Glasgow, with a population of 274,000, was 
at one end of tbe line, Greenock, with a popnlation of 36,000, at tbe other 
cihI of tbe line, and varions summer watering placet lie at the month of the 
Clyde, below Greenock. On the line were Paisley (popnlation 60,000) aad 
Port Glasgow (populstioa 7,000). Between Gltsgow and Pauley was a 
canal oo which thcra were passenger.boata drawn by boraea at a speed of 6 
toUes per hoar. These fsciUUes gave rtsa to a great traffic before the reilwey 
was opened,— the yeerly oumb^ travelling along tbe course of the railway 
beiag 1,186,340, and tbe average fare U. id, Notwitbilandiag this, after 
the railway was opened (in 1843) (he aumbera travelling by all means of 
conveyance were foond to exce^ 2,000,000, or to have increased 100 per 
cent, tbe average fere having in the mesa time fallen to lod. This was tbe 
gross result ; but the fares of tbe railwsy (origioally 2s. 6d. first-class and 
Is. 6<f. Srcond'clais for 23 miles) were varied from time to time: and as I 
closely observed the eifects of these vsrislions, hiving caused aa account to 
lie taken of the number travelling by steamboat and canal aa well as by rail* 
way. it may be well to stets tbe results of tbeaa variatioBs of fares. 

Firtt aUfretkm.— la 1842. uaeovered, open, third*claaa earriagee, at a 
fare of 6d, fur tbe 23 miles (or about jd. per mile), were iatroduced on the 
milway between Glasgow and Greeno<-k. wbereupoa tbe annual number of 
railway passengers between those pieces increased 224,000, being sa increase 
of 32 per cent, of ibe total number (ravelling (either by railway or ileum. 
boat). The mtober of first and second-class fell off at the same time 3o per 
ccat, tbe pessengers having transferred themselves from the higher elm- 
earriages into the open third.eliss carriages, tempted by tbe difference of 
fares between |d. prr mile and per mile. The groai receipts, however, 
increased simuiuiseously 16 percent.; Ibe working expenses on tbe other 
band, did not appreciably increase, although the average number of pas* 
aerrgers per train increased from 72 to 1 1 7.— ^$ecend af/era/sow. Tbe third. 

( last fares were subsequently (in 1643) raised from fid. to le. with the hope 
of increasing the revenue. The whole number travelling by railway aad 
steamboat immediately fell off 18 per cent. Tbe first aad second class rail, 
stay passengers increased by 10 per cent., bot tbe gross receipts felt off more 
tbaa 10 per oeaL The effect wes also tried of auktiig tbe ihinl.claas car. 
nages more comfortable by covering them in. This was found aot to ia. 
crease the namber trsvtlling, but it did reduee tbe number of first aod second 
cISM passengers by 16 per cent., and therefore caused considerable lose to 
the company. The same eipenraeot wae repeated on the secood.clasa car. 
litgei: they were made more comfortable by iasertiog glasa wiadowi 



instead of wooden shatters, and by earrylag the interior partUtoa higher. 
The number of first.clase passengers shortly fell off by 12 per oenl., but b^ 
yond this tbs seeond<lass passengers did not appreciably increase ; tfau 
experiment, therefore, also resulted in loss. The resuHs of these expert, 
meats were tbea — 1st, That a reduction of faros to |d. per mile even from 
•o low a rate as id. per mile increased the number travelling by nearly a 
quarter of a millieo or by two-tbirda of Ibe whole population of the district. 
As these people were generally of tbe leas affiuent classes, it eppeara ibai 
they were actually drawn out of tbe noisome streets of Glasgow to the 
North of the Clyde by the temptalioo of a very low fare, aad immedisteiy 
that tbe fare was railed they were drivea back again into tbe city. 2it(C 
Thai aader tbe circumitaaees of tbe hue in qaestion, cheap and rafud tra. 
velliog increased the number traveliing; but improving the lower.priced 
carriages did aot, however, appear to act in the aame way, but merely 
tempu^ passengert from the higher clasa carnages — those from tbe second* 
class into tbe third-class carriages, aod from the first to tbe second class 
of course it (ly no neaas follows that similar results ivould ensue on lines ia 
other localities ; each case mut be determined by its peculiar eonditioos. 
3rd. That ao limit can be asaigaed to tbe number of trasellera which 
cbeepealng aad qaickeoiog the means of conveyance will create. Tbe intro- 
duction of ibe railway, even where iteamboats already afforded a moat 
pleasaat, rapid, and cheap communication, increased, we see, tbe number 
travelling Irora 110,000 to 2,000,000—2,000,000 being five times thewLole 
population of the district. 1 doubt whether either at home or abroad ao 
large a proportion of travellers to tbe whole population is to be found. The 
traffic beiwcen Glasgow aod Paisley Is probably the most remarkable iniUnoe 
on record of tbe increase of travelling caused by increased facilities. Ia 
1814 there was only one coach a week between Glaagow aod Pauley, coo- 
veyiog about 2.000 persons per snoum ; If we multiply this by 6 to allow 
for the greater number of gigs and private vebiclea then in ose, vre only get 
10,000 passeogers per annum conveyed between the two places. In lb42 
the numberi travelling by public conveyance between Glasgow and Paisley 
were upwards of 900,000. Now as the popnlsUon between 1814 aod 1842 
had only about doubled ilKlf, while the traffic, as we sec, had multiplied 
itself ninety-fold, it follows that the inereaied facilities of transport had 
increased tbe number travelling relatively to tbe population 46 times : tbai 
ia to say, that for every Journey which an inhabitant of Glasgow or PaUley 
took ID 1814 be look 46 Joameys in 1843. These rcsulu, 1 cooceive, place 
it beyond a doubt that we should spare no effort to make railway travelling 
cheap aod within the reach of all classes. 

Now, there is only one true way of encouraging cheap travelliog, and that 
is by keeping down tbe originel cost, snd the enooal expenses of railways. 
All the other oootriraeoes which the public are inclined to trust, inch aa 
legislative restriction on profits, sad so oa, are mere qnackery. Even com. 
petitioo is ioapplicsble to railways, aod is not to ^ relied on.* Mr. R. 
Stcpbcoioo, the engineer, pat tbe whole case iato one scnteoce when be 
aaid, to “ have eombiaalioa is practicable— competition ia impoMible.** The 
eipericnte of all railway compeiition abows that this is true; when, tocre- 
fore, under the plea of competition onneceMary oatlay is being incurred, tbe 
pnbUc mey rest assured that they will ultimately auffer for it ia tbe chargee 
they will have to pay. 

Mr. Hill Williams, tbe ectuary, bti compiled tome useful tables, t to ifaovr 
arithmetically “ bow far a remunerative charge for the conveyauce of pas- 
•engers and goods oa railways is modified by tbe original cost*' and other 
drcumitanees. 

Tba foUowittg ia aa extract sbowiog tbe effect of inoeased ooit of eon* 
stractioB.— 

Total yearly traffic, number of pnaaengeri or tone of goods, 90,000. 
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We see from Ibii that the fixed charge oa every ton of goods oc passenger 
must average 2d. per mile to return commoo iatereat on a railway coitiog 
30,000f., wbereu if the railway cost 20,0004. lid. per mile woald be euffi. 
eicot, and if it cost 16,0004. Id. per mile would be sufficient. 

After a series of similar observalioas, the author eoacludes as follows t— 
The reanli of the preceding inquiry is, it appears to me, on the whole setts, 
factory. The railway system has doubM itself in the list three years. 
Fares have been greatly reduced. Third-class passengers have largely ia. 
creased. Tbe importance and value of the traffic in goods and ealile rela- 
tively to Ibe passenger trafilc have become more epparent. The namber of 
trains ia greater aod the speed of some of tbe trains has been accelerated ; 
and all this baa been effect^ without any falling off in the average receipts 
OB each mile of railway in working, bot with sa iaerrase probably suffiricus 
to meet the increase of tbe working expenses attendant no the inaeaved 
accoramodatioo now afforded by railways t whatever falling off in dividenda 

* ErlOeoe* Seket CooBllleeMi RaUwav Art RBactnenU. IM0. 

t AppcaiUs Ns. 7, ktiea CobbIUm ea lUilwsy Set KssciaMUis, tfiSI. 
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«b«re iMj b^ft b, therefore, to be tUribated ia • feacral mw of the 
•object to the cepiteliaetloo of bene eod the ereelba of fletUioui capiul bv 
the purebeee of ntilwe^e et preiaiuot, eod, therefore, et enrae bejrood whet 
thejr ectueUj coet. Theee beiog profitebb epeculeiioee when eheree were 
bif h, were poebed to each en extent ee oow to preu eeverelj on the origioel 
•here cepitel of railway eonpeniee. The greet evil of the iMt three yeeri U 
the eiirevagent ooUey of money which has tekea place ; en outlay which, 
initead of tMtag checked by the legulelare, baa b^e eecouraged to the 
tttmoit by the node of inquiry edopt^. Thia has inflicted on the railway 
lyitem a bordeo which it will never be able to throw off, and which the 
public will alwaya bare to bear with then to a higher rata of charge for 
eonveyanee thao would with eommon prudence have been necesaary. It 
oaly remaiof to atop tbe extravagance with n airoeg hand. The very 
exiatanee of the railway oompaniee dependa on tbe economy they cart prac- 
tiM in nuking aad working their railwayi; and notbiog which on the face 
of it iavolvea incraaacd ootlay, be it divenity of ganga and ita coniequenre 
the nixed gange, or tbe more planaible plea oi competition, ahonld be coun* 
tenaoced cither by railway eonpaoiei or by the legiaUtore, if we with to 
•cenre for oaraelvea IhefoU fruita of that admirable invaation which England 
and Eogliah engineera who bava followed in tbe etepa of George Stepbenaon 
have given to the world. 



ANEwoMamy. 

** Jtfport <(f /urtker progrtt» Antmomttrical Rfttartktt” By Pro^ 
feaaor FuiLLira. 

Referriog to the report on thia anbject preaenled to the Southampton 
Meeting, the author recapitulated tbe itepa of tbe inveiligalion by which he 
had been conducted to propose tbe evaporation of water aa a measure of 
the velocity of air-novemcot. Id tbe former reacarchea, the conclusion 
which may be drawn a priori from Dr. Apjohu'i formula for tbe relaliou of 
the temperature of tbe dtw point to that of an evaporating surface waa 
verifled ; and tbe re/* tff cooUog of a wet bulb lo tbe open air was found to 
lie e«f, p«r. simply proportional to/ — f'(f being tbe temperature of the 
air, t that of an evaporating aurface). The air«noveraeot waa found to 
affect the rate of cooling nearly in proportion to the square root of the 
velocity : aad thua by simply observing tbe rate of cooling of a wet bulb 
expoaed to a current of air, aad also the value of/ — r, the velocity of tbe 
air current becomes easily calculable. But thia instrument U only an owe. 
Nteacepe, of extreme delicacy and variona applicability indeed, but incapable 
of being converted to a aelf.regUtering eaemoMie/er.— It appeared to the 
author probable that tbe re/e ttftooporolion followed nearly or exactly tbe 
same law as the rate of cooUog, — the aane reaaooing in fact applfiug to 
each case. Thia wu tested by experiment ia a great variety of waya, with 
inatmmenta of extremely various forms, and with velocities of air.roovement 
from 400 yards to 27,0(M yards in the hour. Tbe velocities of tbe wind 
were measured by a very ligbtly.poised machine anemometer of Dr. Robin* 
eon's coostruetioa, but without any wbaeUwork, the revolutions being 
counted by the observer.— lo the course of these experiments some appa* 
rently anomaloua circnmitancea in the rate of evaporation occurred to the 
author; but these he hopes to be able to interpret by further careful re* 
search, and Anally to present in the compass of a few cubic inches an anemo- 
meter specially suited to measure aad record tbe low velocitica of wind, and 
furnish a useful complement to the larger macbiftca already esteemed to be 
so ioporUnt in meteorology. 



Hxicht of Wavui. 

** On ikt Vetociip end Heipkt nf fTever,'’ aa obaerved by Capt. Stanlxt; 
being tbe reaolt of experimenta made on board ll.M.S. Romernakt. 

The method adopted for the determination of the length and speed of the 
aea was lo veer a spar aatera by the marked lead line, when the ship wu 
going dead before tbe vrind and sea, until the spar was on the crest of one 
wave, while tbe ship's stem was on tbe crest of the preceding one. After a 
few trials, it wu found that when tbe tea wu at all regular, this distance 
could be obtained within two or three fathoms, when the length of wave wu 
50. In order to ascertain tbe speed of tbe sea, the time wu noted when 
the crest of the advancing wave puaed the ipar utem, and also the tima 
when it reached the ship ; and by Uktog a number of observations, there 
is every reason to believe ruults bare been obtained not very far from the 
truth. Tbe ofllcer noting tbe time in all tbeie observations having only to 
register tbe indicatioBa of the watch when tbe observer called ** Stop,** had 
no bias to indnee him to make the differcncta more regular. For measuring 
the height of the waves, a plan recommended by Mrs. Somerville wu 
adopted — which Capt. Stanley hu tried for ten years with great success. 
^^'hen tbe ship ia in the trough of the sea, tbe person observing ascends the 
ngging until he can juat Me tbe crest of the coming wave on with the hori* 
7An, aad tbe height of hia eye above the ship's water*Uoe will give a very 
fair meunre of tbe differenoe of level between the crest and hollow of a sea. 
Of courie, in all those ohaervationi, the mean of a great many have been 
taken ; for even when tbe aea is most regular, apparently there U a change 
in the height of tbe individual waves, la order to show how closely the 
afferent results came, obaerrationa on different days are given from which 
hey were deduced,— 



£j7«r/isi#a/, A'o. 1. 

Length of eta. 55 fathoms ; speed of ship, 7'2 knots; height of wave. 22 
feel ; time tbe wave took ia paMiog from apar lo stern, 10 seconds ; speed 
of sea deduced, 27' |»er hour. 

E xpr rim omi , Ae. 2, 

‘nnas obs T wt ot wav* 
paa st ae rmm spar to aSam. 

Sac. 

r? 

7-0 

k'? I.an(ib nf wars, 43 fsibomi, 

a 3 Avrvaf* brlfbl, 30 fert. 

7^ bpt*d c»r ship. 6 knot*. 

a * Bpacd a/ wai« daducad, 34 3 aaalical mllaa pv' beer. 

en 

84 

0*0 Uaaa tlsa ot wavs fotaf froai spar to atots. 

£a^er^ea/, Ae. 3. 

5«. 

7-4 

I.li) l.rnfth o/ war*. 30 fsibocna 
107 Hrlebt ot won, »i fnu 

10*0 Bprrd o( sDIp, 4 bnou. 

10 X bpcad ot wart dadoevd, 34 MaUcal mllaa per hour. 

00 

6«0-S 

1(H) Ucan tioia ot wave psaalag froia apar lo aiam. 

Erptriment, So. 4. 

8k. 

;•* 

7-U 

10 0 I^nfth of war*. 30 to 00 btboos. 

9'4 Mrlflil of wav*.— 

P-O Speed ef ilitp, 0 kirota. 

hH) Spaed of wav* deduced, 23*1 nautical aiilea pK boar 

0-0 
ro 
03 

7*0 Uema tiiat ot ware paaalnc from epw to atcra. 

Erporimmt, So. 5. 

Leufth ot ware, 33 fslboas. 

•pe^ of skip. 4 haoU. 

Spaed of wsve deduced, 2M untleal mUca per hour. 

Exptrimnt, So. 6. 

Bk. 

12-0 

00 r.eneth of wave, 67 rstboos. 1 Sea Irrecniart 

7’3 Brl^l of ware, 32 feeU t obaeevailons 

10*3 (ipa^ of abip. 7 kaoto. J i*oi *rfv SOvd. 

I0’3 Spead of ware deducad, 34’3 nauUrai adta per hour. 

130 

^«3*3 

IU'4 Ifcan Ubc of mar* golnir fnxn spar to stem. 

Esperimeni, So. 7. 



0 3 t.enfth ef waer, 33 faihona. 

SO Hrlcbt a/wave, 17 fret. 

S 3 Spe^ of eblp, 7~S kooto. 

7- 0 Speed of wave deduced, 33 nauUcal miles per boor, 

irs 

llhO 

7,«fD 

8- 9 Bfeaa tlow of sea paaaloe froai epar to tuns. 



Summary Okotroaiiemt. 
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Note.— The oombers deaoii*| the strvngtb of tbe a-wd arc tboaa wed bp Admiral 
Beaufort. 
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ATMOtrasaxe Wates. 

Report mi AimotpUrit By Hr. Biar. 

The I mport coMtota of tkreo porta TIM 6nt daoodog tlio iafomotioo wo 
MW pooaeaa reUtivo to Mch wave# aa hoTO bean dotomtood : tbo aacood 
tiMliag of tbo bofomotrio oorvaa wblek reaoU from tbo erooalof of tbo 
oortb-waotorW tad aootb>waotorly woaeOt tbo two priodpol ayatona 
oo(DB»oa to Eoropo^tbo noat proninaBt aul^oet balog that particular 
tarra fcoowo aa too ** great aymaiatrical wave of Novaaiber:’' aad iba 
toird embodyiDg tbo roaolU that baro boM oblaiaad dorUig the lait year 
illoatratlvo of tbo aynnetry of tbo ** great waea,’* noro particularly toe 
locabiy of groatoat aytaaiatry aod too dapartora frea aymiaalry ia cortaio 
diracUou. UadCT too aooood bead, tbo autboc baa tbrowo togetber too 
mull of bia toqoiriea iato tbe /anaj preaaatod by too baroaaotric cureea at 
oertaia ataUoea, aad baa doeotod atleotioo to tbo aywiaetrical curve of 
Novaiabar aa it baa baoa obaarrad at too Obacfratory at Grooowich io tbo 
yean 1841 to 1844. In coaDccttoa with toia aobjoei, tbo autbor remarked 
** it baa boaa aaaaa^ that toe aymmairical wove of November oooaiita of 
;lra aobordioaio wavoa giving riao to toe five maxima which characteriM 
it, too ceut^ maximum formiog the apox of tbo aymmairical curve, the 
reaiaiiKler being aubordiaate thereto. (** AaoociatioD Reporta,** 1846, 

t ISS.) Vpoo a cloM iMpectioQ of toe curvea of tbe ** great wave” aa 
id dowa from toe Greenwich obaervatiooa, aix aubordiaate maxima cao 
be traced, three oo each aide tbe central apex, wbicb ia all tbe years U by 
fir tbe most promiaeot. Tbt meao curve l^da to toe coacluaioo that 
Greratnri ii oof Ibr petaf tf greaitU aymmrtry, its cloaiag portioo beiog 
depreued more than two inebee below the commeacemeot. Tbe oeit 
feature la the decided riM of toe mercurial column duriog a period of 
liily eight hoora preceding the Iraaait of toe creot : toe valae of thia riao 
ia *7 ioch or about *010 iacb per boar. The fall la aot ao precipitoua; tbe 
beromeler appeara to be lerpf op iu Ibia locality by toe jSr$t subordinaU 
aurtaiom aocceediog the creat, ao that at the epoch of aiily-eight boura 
after trmoiit too valuo of the reading ia more tboo 1 ioebea higher than at | 
Mi(y>eigbt boura before traoiit. At eighty hounaflertraoaila precipitoua | 
fall commeDcea, which cootinuee duriog tbo next twenty>four houra, too 
mercury aioking *S6 inch or about *0IS per hour. Tbe fall afterwarda con* 
Uaeea with two alight ioterruptiooa, aaaweriag to tbe aubordinale maxima, 
until the clooo of toe wave 148 houra after transit.'* Tbe peculiar featuroa 
of the mean curve, eepecially the differrnco between the ioitia! aod 
termioal readings, *141 inch, eombioed with certain featurei exhibited by 
tbe *' great wave” at He laat retura, has eaggeeted the poeaibiiity ex* 
preaaiog oomerieally tbe departure from aymmeiry for toy atalioD that 
may be aelected. 1 bia departure from aymmetry ia alrikiogly maoifeated 
by tba obeervatioaa of 1846, eapecially aa we proceed from Uruaaeli, tbo 
European nodal point, towarda Irtlaod and the norlb-weal of Scotland, 
aad ii well aeon in tbe lerieo of curvea illuatrating tbo outbor’a report ia 
the laat volume of the ** Aaoociatioa Reporta.’* Three principal maxima, 
cbarudcriao ibeN curvea oo tba Stb, Ibe Otb, and tbo IStb of November ; 
aod Ibe differeooeo of albtodo between tboao of tbe fitb aad 13ib have 
bMu employed to indicate tba deviation from eymmelry ia the direetHm 
■Irvody allied to. The diKaaaion of theoe differeoeee aod the reaulta 
deduced from them form tbe third pert of the report. The author baa loid 
down 00 a map of tbe British tales these differeocea, nod from them coo* 
riructed a cbnrt of tbe Unee of eqoal deviniion from symmetry : tbeae 
hues mage from *100 inch— wbicb pnaaea norib>weat of the Chnnarl 
liiaadv, proceeds towards toe Isle of Wight, akirta the aboree of Saaaex 
aod Kent, nod pnaaea through Haraagnto— to *filO inch, which puses 
tbroutb Limerick, is slightly curved na it eroeaea Ireland, nod proceeds 
Marly io a almight line across the Scottish lalanda to toe nortb-weal of 
Great Britain. Tbe valnea of tbeae line# expreae the i/epreMi4>« of the 
natifflum of the 4ib below that of the ISlb. Among iheae linee the 
author regards tbe dirccUon of that repreaeating *800 inch u the beat do* 
temioed. It appears to have passed near aod to the west of Melatoae, 
this itaiioB exhibiting a deviation of *8S8 inch ; it ibea proceeded along 
toe CMut of Cornwall and l>evonabire, eroeaed the Bristol Chanael, entered 
u ales, and continued its course acrovs Glnmorgaaabire towards Brecon, 
*bicb it left to tbe nortlv*weet as it rather abruptly changed its directioii 
^ proceeded towarda Glonceaier, wbicb it puaed ibrougb. It appears 
to have nadergone considerable iaOectioo u it traversed the central parts of 
ugland, rising again towarda Nottingbam, which ia removed *085 inch 
hum it to the west : It finally left tba aborea of England nt the south* 
*Miem angle of Yorkshire and entered on tbe German Ucenn. Tbe 
auUtor aoticitrd nttenlioa to n feature which ebameterUea nil tbeae lines, 
^pvcially tbe one juit traced, vis., tbe decided tnflecUon they undergo aa 
^y pass over Iba land. Tbe chart exhibits tire ayateroa of inflection, one 
peculiar to Ireland and England ; tbe general direction of toe Unee 
•Mergoing a change u the line ^ greatest lymmetry ia approuebed, the 
laSeciibn being governed apparently by the muses of land : and the other 
tohttUand, tbe inflection being very deckled over the land northward of 
toe Frith of Kocih. From the aiagie instance dieeueaed by the author, the 
^uli appears to be tbat the symmetry of the barometric curve la departed 
to a greater degree at ta/ead stations, a greater difference between 
to« points selected beiag exhibited at such stations than at the sea cout 
***»iher aide. Tbe report cloned with some reraarka oo tbe oun-per* 
tutney of toe direttiom of these lines of deviation from syminelry, and 
** toe high probability that they revolve about tbe node! point of the two 
priocipsi ayitema of atmospheric waves, Brnsicls. 



Healtb Of Tointa. 

“ Rtpmi MikeAirtmd IFater pf Twmu.** By Dr. Smith. 

la commeoelag bis report the antbor mys, it bu long been btlieTed that 
tbe air aad the water have tbe meet Important infloeace oa our own bealib, 
— unI aupcTutitioM have therefore cooaiaatly attached tbemtelvM to recep- 
tacles of tbe ooe and emauitoai of the otoer. The town has always 
been fouad to differ from toe ooootry : toia geoeral feeUag la a more deeU 
sive experiraeot than aay tbat caa be made iu a laboratory. Tbe author 
proeecda to examine all the Murcee from which the air or toe water caa 
be coolamieated. Tbe various maanfaetoree of large towae, toe aeeeeeary 
coodiiiooi to which Ibe iahabitaDta are eabjected, aad tbe deteriorating 
iafloencee of man bimaelf are explaioed. If air be pused through water 
a certain amouat of tbe organic matter poured off from tbe loop is to be 
detected in it. By coatinoing this experiment for three moatbe, Dr. 
Smith detected aulphurio ncid, cblorine, aod a substance reeembliog im* 
pure elbumeo. Tbeee substancea are eoastaotly being eoodenaed upon 
cold bodies, aed io a warm acmoepbere toe albumioeus matter very soon 
putrifiea and emits diugreeable odoura. Tbe ebanp wbicb this aubetaooe 
undergoes by oxidation, Ac., ia nett examined, — and shown to give rise to 
cerboDic acid, ammonia, sulphuretted hydrogen, and probably other ganes. 

The amnsooia, pneraled fortunately from Ibe aameeourcee aathe anlpbn* 
retied hydrogen, lualerially modifies Us iofloencca. Tbe coasequeocee of 
the varying pressure of the atmosphere have been observed ; aad it ia 
shown tbat toe exhalations of sewers, &c., are poured out In abundance 
from every outlet when tbe barometric preaaore is lowered. By coUecting 
the moialore of a crowded room by means of cold glasses and also dew ia 
tbe open air, it was found tbat one was thick, oily, aod smelling of per* 
spiration, capable of deoompoaiiioo aod producliou of aoimalculee aod 
conferva, — but the dew beautifully clear aod limpid. Large quaotitlee 
of rmimwater have frequently been collected aod examined by Dr. Smith ; 
aod be says,— 1 am now satisfied toat dust really oomea down with tbe 
poreat rain, aod that it ia ainiply coal ashes. No doabt tbit accounts for 
tbe quantity of sulphites and chlorides io tbe rain, and for tbe soot, which 
are the chief logredicnls. Tbe rain is also often alkaline, — arising probably 
from tbe ammonia of tbe burnt coal, which is no doubt a valuable agent 
for oeutraliaing the auloburic acid ao often found. The raio*water of 
Manchester is about 8^^ of hardneua, — harder, in fact, toan the water 
from tbe neighbouring bills which tbe town intends (o use. Thia can only 
arise from tbe ingredients obtained ia tbe town atmosphere. But tbe rooet 
curious point is Ibe fact tbat organic matter ia never absent, although toe 
rain be coetiuued for whole days. The state of toe air ia closely con- 
nected with that of (be water: what (he air contains the water may 
absorb— wbat toe water baa dissolved or absorbed, it may give out to tbe 
air. 

Tbe enonnoua quantity of impure matter filtering from all parts of a 
large town into its many natural aod artificial ouileta, does at first view 

S resent us with a terrible piclnre of our umtergronod sources of water. 

iut when we examine toe toil of a town we do not find the slate of 
matters to preecet tbat exaggerated character which we might auppoee. 
Tbe aand at tbe Chelsea Waterworks eootaiaa ooty 1*44 per cent, of 
organic matter after being used for weeks. In 1887 Liebig found nilratea 
in twelve wells in Giessen, but none in wells two or three hundred yards 
from toe town. Dr. bmith baa examined thirty wells io Hnoebeater, aod 
be finds nitrates in them alL Many cootaioed a aupriaing quantity aod 
were very nauseous. Tbe examination of various wells ie tbe metropolis 
showed the cooatabt formation of oilrio acid ; and in many wella an eo* 
ormoua quantity was detected. It was discoverrd that ail organic matter, 
in fillrating through tbe soil, was very rapidly oxidixed. Tbe presence of 
tbe nitrates in Ibe London water prevents tbe formation of aay vegetable 
matter,— DO vegetation can be delMted, even by a microscope, after a long 
period. The Tbamea water has been examionl from near ita source to 
tbe metropolis, aod ao increasing amount of impurity delrcled. 

In tbe summary to this report, Dr. Smith stales tbat the pollution of air ia 
crowded rooms is really owing to organic matter and not merely carbonic 
acid, — that all tbe water of great towns cootaiof organic matter, — that 
water purifies itself from organic matter io various ways, but particularly 
by cooverting it into nilrates,— that water cao never stand long with ad- 
vantage unless on a large scale, and should be used when collected or as 
sooo as filtered. 



Steam Navigation. 

" On tkr /laprsreaseafs tchUk ksre hern mode tn Strum Nmigmtiou.'* 
By Mr. Scerrr Roisxll. 

The first great improvement tbat bed been made was in Ihe boilers. For- 
merly, tbe builer*Ouea were coosiructod of great length, so that the smoke 
was kepi winding round aod round io tbe flues and at laat was allowed to 
•scape with difficulty. Now, boweeer, they had adopted tbe plan of 
getting ns ranch fire as possible in ibe shortest space of time, — end this 
bad been accomplished by imitating as nearly as they could Ibe locomotive 
eogine boiler, by having tabes of tbio metal which would evaporate a 
much greater quantity of water io the same time as flues of tbe usual 
thickness ; now, alw, mstesd of taking tbe smoke a long dance as in tbe 
old fashioo, they used short flues of four to six feet in JrogUi,snd by having 
a great many of as lino meial as possible they healed (be greatest quantity 
of water, ami bad the additional advantage of keeping the metal cool,— 
in eoniequeoce of which a boUer of smaller extent uud surface was of 
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nach irrcat«r tfldeaey with l«ti wfi^bt of metal. Tbe next point of im* 
prorenrat wax ia the eDgioe ; lo the coattractioo of which, howtrer, 
there bad been lem chaafe thao ia other matten. The former beam>eeKtoe 
had beea ehaoited for the direct-aelioa eofioe, which wax of varioua hiada ; 
but tba Kreateat chaogc which had hoca made within the laat tea jftara 
ooaalated io the employaeot of icrealer quaaliliea of wrooKhl-iroa io tho 
conatroelloo of the engioea, iaalead of the saaa of caat-iroe foraieriy uaed. 
TiiJa waa the only great cbaoge. — for the aeweet llalifax ateamera were 
atill fitted op wi^ the old>faahiooed or lexer-eagiaea. The aaxt iraprore- 
arot ooaaialed in workiog atean expanaitely to a moch areater etteot 
Ihao heretofore. It waa only wlthia Iba laac tea yean that they had 
adopted thia priaeiple : the effect of which waa that iottrad of completely 
Ailing the eyliader with aleam, they filled oaly lo the cxtrot of one-foorth 
-HI Toloaeof atram not of conrae of eqaal deoiity, but by which they 
got two*lhirda of the work done and at oee*fourtb ^ the coal. The next 
improTeneot had been mnde in the paddle; not ao much, perbapa, in tba 
wheel iCaelf— for ha waa atill iDclioed ia faroor of the old paddle*wheei, 
altboBgh for abort royagra bo admitted the advantage of the featheriag 
paddlo«wbeel which bad beea adtocatod b> Mr. Price at (beir Meeting 
come yeart ago, and he had then oppoaed him .—but of Ibia by>aod-by. 
Anolbar groat iinproTemeot which bad been made waa the driving the 
paddle*wbeela faater. They had aa old maxim which waa, whereaa a 
good old borae going Si milea aa hoar eoold not draw advaotagcoaaly at 
nora than tiO feet per nioole, and that aa the ateam-engine waa only a 
aubetilute for boraea, and reckoned aa ao mueb borae>power, it ought uot 
to go footer than S| milea per hour — nod tbiaooe Ihtog had kept thena back 
for balfa century. He did not mean that the reault fhould out be faater than 
S| milea per boar, bat that tba piatoo aboold not riae op and dowa in tha 
cyliudrr faater thao milea an hour, wbicb waa only foor feel io n 
aecood, while the motion of iteam of 15 lb, waa 1,100 feet ia aaecood. 
Fortoaatelv, however, thia old maxim had been abaodooed. and the piatoo 
BOW moved from S50 or 270 lo fOO feel io a miaute. For thia improvemeal 
they were indebted to no new principle, but to the application of mathematical 
priuciplea of acicnce. He now came to another great improveaaeot, which 
waa Iba change In the formation of ateasboate, which had been radical— 
be meant the entire alteration of the form of the ahipa. A few yean ago 
ateam-veeaele which would go ten or twelve milea ao hour were decmrd 
fut abipe; now, however, we bad attained a mach higher rate of speed. 
Veaaeli were then built oa the dd-faabioned principle that ibe waterdioe 
eboold be nearly airmighi, and that the ran of the vraacl should be a fine 
line, and that there should never be n hollow line, except a little io the run 
of the ahip, but that there meet eertaialy aboold not bo any hollow line ia 
the bow. tor there the water*lioe should be atraigbl or a little convex. 
Kesearchra and inquiries were, however, made by a Committee of tbe 
Krilisb Aaaociaitoa as lo the form which woald enable tbe veaael lo go 
faateat ihrongb the water. These iaquiriet lasted lor years, and they ea« 
tabliahed, by a aeries of experiraeota, a aet of very curious facta. For- 
merly, every builder of ahipa bad bis notion of proportion ; aome Ibal tha 
length should be four tinea (be breadth— others that it ahould be 4| or 6, 
—and aome wmit as far aa to say that tbe length ahould be mx times tbe 
breadth, but ihese were deemed umovationa ; ao that alibougb tbe propor- 
(loaa of width aa compared with breadth were said to be fixed ones, yet 
strangely eooogfa every one differed as to those proportlooi. Another 
question waa what part of (he vessel should have (be greatest width, and 
•t waa generally tboogbt that the greateal width should be nearest the bow. 
Some dariog persona had, however, pot it back as far as tbe centre of the 
ship. Thia was, however, the exception, sad not the rule. Thro there 
waa soother great principle, which waa that the bow sod stern should 
exactly balance each other, — ibat ia, that Ibe vessel should be equally 
balaaced; but tbe new rulee which the British Aaaocialion had established 
were aa followa : — They began by apaettiog the old rule with respect to the 
proportions which the length shoald bear to tbe breadlb, finding that the 
grenter tbe speed required the greater ahould be the length, and that the 
veaael aboald be built merely of tbe breadih necessary to enable the 
rogioea to be pot ia, and to stow tbe requisite cergo. Tben tbe second 
great improvement aoade by them wae that tbe greatest width of water- 
line, iaalead of being before the middle, should be abaft Ibe middle of tbe 
Tcseel, and in fact two>fiftha from ihe eiera, sod tbrec-fiflbs from tbe bow. 
The aext great impravenwot was that, ioslead of baviog the bow broad 
and bluff, or aeod’e-bead bow, for the purpose of rising over the wave, 
you might have hollow water-lines, or what were called wave lines from 
their particular form, and with that form the vessel would be propelled 
with leas power and greater velocity,— and also that instead of keeping to 
the old fine run abaft and cnitiag it away you might with great advaaUge 
have a fuller line abaft, provided it was fine under Ihe water. Thoa by 
these improvemcata the form of the crid vessel waa pretty nearly reversed, 
to the great annoyance of tbe old achool, and the steamers were givea 
large and comraodioaa cabins and after-holds, instead of baviog cabins ao 
pinned io that you could hardly stand io (hem. Another heresy intro* 
doced by the British Asaociatioo was. that of the principle as lo the 
balance of tbe stern and the bow upon which Ibey now rcaied ; but which 
was founded ia a most siogalar error, for they Irft oat something which 
waa vary material. They concluded that the wave acted equally on both 
ends of tbe ve»sel in striking it; but they did not lake into coosideratioo 
the impossibility of this when a veaael waa moving, not having taken into 
calculaiion tbe velocity of the wave or of tbe veaael, aad that from this 
Circumstance the concussion from a wave sirikiug the bow would be a 
most powerful one, while it coahl aot ba so with regard to tbe slerD, be* 



cause if tbe velocity of tbe wave meeting it was fifteeo miles, the shock 
would be as of thirty milea ; and, Ikerefura, it became aaost plain that ths 
bow would give tbe grealest rMiatnnce to the wave. He bed examioH 
all the fastest ataamera which had accomplished from fifteen toaevrnieea auks 
an hour— smd io smooth water eighteen intica an boar; and be «oeid 
venture lo state that there was not one of tham which accomplished fifteca 
to aeveuleeo milra aa hour, which had not all these alleraiiuea ia every 
particular, and that the wave form and neve principle were new adopted 
by all the great steam-abip baildera, end that all the fast ateamboate had 
what was callod tbo wave-bow. Now, of (be eigbt boats oa the Hoi)* 
head nod Dublie sUtions, if eiamioed, it would be fwuod that ail nf ibv« 
were bnilt oo these principles, although in some of tben tbera was still 
left a little of the old priaeiple, aome of tbe boats being made a l uMe 
follev and more straight ; and if any one would look at ooe of these boats, 
it would be perceived (hat Ibe moment they moved tba very wave itarif 
rebelled agaiaal tbera and bruke agaiaat their bowi,— and that coaw* 
queotly these were slower than any of tbo class ; and he gave the delsilt 
of their cottslraction, —for which we bate out space. All of tkeai »«« 
examplea of the value of the form and tbe principles which the BntMh 
Aaaociatioa had advocated and iutroduced at a very early pexiod ia tu 
history. 

Mr. J. Tatloo stated, that aa Treasurer of tbe Aasoctaliou, he coeld 
bear witness to the value of the efforts of the Asaoctaiion in this dvee> 
tJoo ; and be felt booad io justice to state that the credit Hr. Bosoell had 
given to the Aseociatioa waa cbirfiy due to himarif, as Uie individual who, 
with the late Sir J. Robinson, bad conducted tbe invesUgaliona oo this 
eubjoet. 



** Oa Commea 8mU aa a Psiaea tc Piaafa.’* By V. B. Raxdall^ 



Tbe following notice ia preaented aa being likely to affonl a eaefsl 
practical caution to those Interested in the cultivatioo of planta. In the 
BKioth of September laat, three or foor sniali plants in pole were abowa le 
tbe writer, nearly or qaite dead ; and he was, at Ibe same tune, informed 
that tbeir destruction was a complete mystery to the parly to whom they 
belonged, and that Dr. Liodley bad expressed hia opinion, from tha 
exaaiinatioo of a portion of ooe sent to him, that they were poiaooed. 
Having searched ia vaio for any ftrong poisoa ia the soil, aad iu (be plaats 
themselves, be iaquired more minutely into the eircnmsieocee of the case, 
aad found that these were only specimens of many buodreda of pUala 
both in tbe open nir end io green-hoosea (but all in pota) which exhibited, 
in a greater or leal degree, l^ same characteristica. The roola were com- 
pletely rotten, ao aa tn be eaaily crumbled between the fingers ; the stems, 
even io young plants, assumed (ba appearaoo# of old wood ; tbe leam 
became brown, first nt the point, then round (be edge, nod afterwarda all 
over ; while the whole plant drooped and died. At least. 2.00P cuttiegt 
in varioaa stagea of prugresa, and i,(KH) atrong, healthy planta had been 
redneed lo thia eoedilioo ; iodudiog differeut varieties uf the fir, cedat, 
geraoiam, fnehaia, rose, jaamiue, nod heath. The sight of this wboleaale 
destructioo, coapled with tbe fact that tbe whole were daily watered from 
one particular source, suggested tbo cooclusioo that the cause of the evil 
must reside io the water thus used ; and this was accordingly examined. 
It yielded tbe following coaatitueota, miking in each imperial pint of 20 
fluid ounces, nearly 9| grains of solid matter entirely aahoe, without any 
organic admixture 

Cirtwul* of Una ,. 

Ottlabau oi Utiw 
Cnioricis o( caldaw .. 

CbJoridv ot nifsealuo 
Chiorhto «( aedlua 



o«oa 
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a-9«a 
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The BMold aroaad tbe plants aad an effutioa of the dead steau aad 
leaves also afforded abundant evideoca of tbe pretcace of much chloride of 
sodium. Further inquiry showed Uiat the well from which tbe water waa 
procured bad aa aocideotai ixiomuoiraiion, by means of a draio, with the 
sea; and bad thus become mixed with the salt water from that aooroe, 
and had been used in this state, for some weeks, probably from two lo 
three moatbs. From about that time the plaats had beeo observed lo 
droop; bat It was not until nearly tbe whole of a valuable stock bad beea 
destroyed, that any extraordiaary cause of (he evil was suspected. To 
place it beyood doubt that the water was really (he cause of (he mischief, 
twelve healthy fuchsias were procured from a dialauce aad divided into 
two parts ; half being watered moroiaK and evening with tbe water ia 
qoeslrao, and tbe others with raJo water, lo n week, the six plaab 
watered from the well bad turned brown, and ultimately died, while all 
the rest remained perfectly flouriahiog. Asanmiug from these facta, that 
the commoB salt in this water waa the chief cause of the results described, 
it ia proved that water eootaioiog abuet seven grains of salt ia each pint 
ia, in its eooUoued use, an effectual poisoa to tbe weaker forms of vegeta* 
tioo ; or that when a soil ia continually watered with a weak adotion of 
salt it gradually accumulates in it nntil the sod becomes auSkiently ooo- 
taminaled to be oofit to support vegetable life. In either case an inter* 
eatiog aubject of inquiry ia tuggestrd— U hat is tha weakest aolotioo of 
salt which can pruducs in any measure thia poiaoooua effect ia 

other words, at what degree of dilution dues tbe danger ceasel For sab 
is an importaat natural euoalituent of much spring water, qaite indepea* 
dent of any iefillraUoa frum the sea, aa in ibis inaiaocc. Thaa the 
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irikr of Ihe orteBiin well, Trtf&lgar-eqotre, Loodoo. cooteioft io Mcb 
ebout to grmioft: that «i Combe aid DeUfieid'e Brewiif 7 . 18 7 ; 
tbat at Wolvrrbtinpton Beilway Sulioo 0 ; one lalrly eoDk at Suutbamp* 
toe, for eupplyiog a private inaoqfactury, 40. May it aot be aaketl, 
wbetber tbe eubject tbc aoiiableoraa of waters ia geaeral for the 
lartoas piirpoars to which they are applied— be it ia maaorACloriee or for 
itfaro-rnginev. domeftic purpoan or driakiog— U Dot worthy of a greater 
tha/e of Kieolifie allcoiion than it baa hitherto comraaodid f 



CaoLocr or Soutb Walbs. 

Oa tkt (reekfjf of Portieau (if South 1foU$, Ciouemtfrthirt, aud SomoV’ 
ar/jAirt. By Sir H. T. l>a la Bactta. 

Tbe rorka of tbia diitrict have origioated in arveral diatiact wart] aome 
bate bad a mrchaniral origin, tod conaiit of the detriioa of older rocka 
broken into fragmenta or redored to powder, and broaght down from tbe 
land by rUera. or worn by the breakera from the coaat ; others bare been 
ikpMited from a state of cltemlcal aolotion, like tome of the limeatooea ; 
and M>me have been forme«l almost eotircly from tbe aggregation of orgaoic 
rrmasns. The materiali obtained from the destruction of tbc older rocks 
hare been employed over and over again in the formation of tboee of later 
{file. 

1. The moat ancient strata of the district have been denominated Cam- 
btian and Silurian : the former may be seen in Pembrokeshire, towards St. 
Iitfid'i. They contain tbo earliest fossil remaina which have been dia* 
mvervd. Numerous volcanoes appear to bare been active at this period, 
cjtctiag quantities of ubes which, falling into the sea. entombed tbe anl* 
^s liviog on its bed. Even at this early period there may be discovered 
indicationi of portions of tbe sea’s bed baviog been upheaved ao as to 
tom dry land or Islands. Subsequently a depression took place, and an 
aceamnUtion of sand was spread over tbe whole, constituting what ia called 
Uk Caradoe sandstone. After many tbouaanda of feel of materials had 
Ui«s been accumulated and become consolidated, another contortion and 
folding of tbe strata took plsee, foliowed by a ebaage in the naUre of tbe 
aitemls deposited in the sea. 

i. The second series of deposits coaitltiiie the Old Red Sandstone, which 
enesuis mostly of drtriiil matser, but contains occasional beds of impure 
lioestODc (coniitome), and ia its lower part there is a great thickness of 
nsrl, also coloered red by per.oxidc of iron, and occasionally streaked with 
bine ami green where the’ iron has been reduced to a lower state of oxida- 
tion by the preaeiice of decompiling vegetable mstler. Tbe upper beds 
cnasist of eoerie aand and gravel cement^ together and forming a bard 
conglomerate; the multitude of quarts pebbles, derived from eema, indicates 
an iaitnenac destruction of older rocka. No fossils are found io tbia forma* 
ion. because sands are always barrre, and per-oxide of iron U fatal to aoU 
na1 life when it exists in ei^ ; but in the cemr/oaee a few remarkable 
bsOrs {CfpkaJespii, ^c.) have been obtained. These rocks appear to have 
been formed tvear a coast, whilst at a small distance in Cornwall and Devon 
the sea was depositing fine Mdimcat. was free from tbe injurious per-oxide, 
and abounded in organic life. The Old Red Sandatone is sometimes con- 
fsrmaMe to the underlying Silurian rocks, — at others aoeonformable; and 
ia the Vsiley of tbe Towy it begins to overlap tbc Upper Silohao and rest 
apofi the I^wer Silurian rocks ; further west, it ia iUelf overlapped by the 
coaUtDctsurea which there rcat on the Silurians. 

3. After this another great change took place, and tbe sea deposited car- 
boDtte of lime, forming the cerbooiferoui Umeetone, well shown on tbe 
(out of Fembrokfihire. The lower pert of tbia aerirs eonaiata of sand* 
Monei and shale, ia which tbe remains of fishes occur in abuodaoee. Mol- 
loses also appear; and soon tbe abundance of organic remains becomes ao 
great that whole strata are formed of their remains: indeed, the eartioMte 

lime seems to have been chiefly produced by the egeocy of animal life. 
This limeitone. which U sometimes 2,000 feet thick, dwindles to 70 or 80 
Net towards Haverfordwest, and does not appear to have extended far to 
the north. Here a change of mineral character takes place in tbe coal- 
cneasarea, originally consisting of mud, sand, gravel, and arrumulatlons of 
vtfeuble matter. Tbe lowest division. milUtune grit or farewell rock, is 
■saally a white quartxose aand, but sometimes a cticareooa mudstona with 
or|tuc remaioa, tbe equivalent of the culm of Devon. Above tbia were 
formed b^i of mud and sand, with occasional lieds of vegetable raitter and : 
rvbooate of iron; these beds diminish io thickneu from Merthyr TydvU to . 
FnsUy.pool ; and are wanting in Dean Purest, but exist in tbe Bristol field. I 
respect to tbe origin of tbe coal in this district, there is evidence that 
h origiosteii in aecomolationt of vegetable matter which yresr on tho ijpot. 
Tbe conditions under which the beds of coal occur have been described 
ntsauly by Mr. Logan ; under each coal seam is a bed of landy clay, full 
^ the foMil plants known as 5f%p*sanw, and which Mr. Binney has shown 
hi be tbe roots of another plant, tbe .%iffdr^n. equally aboodant in the coal, 
*bich must have grown in swamps near tbe sea. After each great accumu- 
lation of vegetable matter, the land aeema to have subsided, and the sea 
^*(d in, bringing uod and mod aud marine shells ; again marshes were 
formed and freah accnmulation of peat and plants, to be io tarn covered by 
from the sea. Evidence of the local origin of the coal ia also afforded 
^ the frequent occurrence of fossil trees with their trunks erect tod tbeir 
roots spreading out in tbe clay below; several of these trees, each 14 or 13 
f(ri high, were discoverid at the head of the Taw Valley ; tbe outaidt of 



their truuka appears to have been originally hard and to have reiUted the 
action of water for some time, but their Interior waa soft and soon boeamc 
hollow and filled with mod. which is regularly stratified ; the aaodatone on 
the ootside of the trees also heart traces of the rippling of tbe water around 
them. The iroa ore of the diitrict occurs In tbe form of nodules of argil- 
laceous ironstone, lying in courses ; the cracks in these nodules being filled 
with earboAite of iron just ss those io the cement-stones (to/»/aria) of the 
lias are filled with carbonate of lime. One of tlie phenomena of the coal dis- 
trict is tbe occnrrence of cracks, attended wiiU the dUplseement of tbe 
beds on either side ; these fou/ts are nameroos, and amount in one insUnce 
to 2,400 feet ; the cracks are sometimes wide, whilst at others the sides are 
in close contact. Many of the finite appear to have been formed before the 
deposit of tbe magnesian eoDgloroerate ; but others ippear to have been 
formed at almost every subsequent period. In some instances beds of coal 
seem to have been partially washed away before the accumulation of the 
iucrceding bed, giving rise to spurious bolts, such as that called tbe 
*• Horse'* in the Forest of Dean. 

4. At the conclusion of the coal period, all tbe existing rocks appear to 
have been sqoeezrd and contorted aot only in Britain, but over a great part 
of Europe, a new deposit of defrital matter began to be formed, sHmilar to 
those before tbe coal period, and called by way of diatinction the -Vfscr Red 
Sandstone. Where this formation approaches the older rocks it pots on the 
appearance of a shingle bed, in which tbe detritus of the older rocks is ee- 
mented together by earbunate of lime and magnesia, hence termed tbe mag- 
nesian conglomerate. Tliese fouil Itcacbes are thickest on the south-west 
and west flank* of tbe Meodip and other bills, indicating an open ocean 
and prevalent winds in that directron. In the red aandstone and marls 
formed at the same time, but further frum tbe coast, there are no traces of 
anlmallife; but as tbe red slain disapprars from tbe rocks, tosrards tbe 
conclusion of the period, remains of flshrt and shells appear. 

5. Further subsidences took place ; the *ca, now freed from the per- 
oxide of iron, swarmed with animals of extraordinary form and stroclure. 
We still trace its bonndaries in Ulamorganibire and the Mendtp* by beds of 
rolled pebbles from tbe subjacent rocks, and close to these sheltering coasts 
the remains of marine taurians abound io the ooDsnliiiaied mud and lime- 
stone (^os)t along with tbe bones of tbe flying Pterodee/ffi*. Somewhat 
later, great beds of oolitic limestone srere accumulated in the sea, which 
now constitute tbe Cotteswold Hills and tbeir eitcnsion to Bath and Dorset* 
abtre. 

fi. No further history is afforded by this dislriet until comparatively no- 
era times, when we find evidence of subsidence beneath the sea and of 
agencies by which the present form of tbe surface was accomplished. Tbe 
present land must have been at least 1,500 feet lower ; and, therefore, nearly 
all under tbe sea. There U also evidence that tbe climate became cold, that 
there wen glaciert in the mountains of North Wales aid icebergs floating 
round the shores, carrying blocks of stone aad grsvel and presenting ail tbe 
pbesomena of polar regions. The sea also accumulated beds of cUv, in 
which tbe few oxisting shells are of A.rctic ebarneter. Still later, the land 
must have risen again above the sea to as elevation greater thaa it now has. 
for we find ouhmortHf/brmU fringing all the sboree of Europe from Spain 
to Norway. Of this, one of tbe imt examplee occurs in Swansea Bay. 
where the stompe of oak and alder may be seen at low water, 20 or 50 feet 
losrer than they could have grown. 

*• On fAe JtfU/he Pooi/iom tif the ooriout QuoIitif§ <if Coot ta fAe South 
Woloo CootJUld‘* By S. Bnasox, Esq. 

The coal is of throe kinds : 1. bituminous, the small of which vrill coke ; 

2. free-horning, the small of which will not coke, but which burns 
with great npldiiy and a considerable volume of flame ; 3. anthracite or 
atone ooaL Tbeee three pass into one another imperceptibly ; toe same 
vein of coal chsnging gyndoally from bilomioous to free-burning, and from 
this to antbrscite. 

1. The coal beds which crop out on the south aide of the buin are highly 
bitomiiioas, becoming less so towsrds tbe north. The five-foot vein, exten* 
aivciy worked nesr Swassea on the tooth rise, is highly bituminous, — oo tbe 
north rise, within a distance of two miles, it becomes free-borniog. The 
vsrioot beds slso differ eoosidcrably in their bituminous qualities and com- 
mercial value. 

2. Tbe free-burning coals occupy a tract ruoning oortli-esst and south- 
west tbroogh tbe centre of tbe coal-field. Those which are interniediste 
between the free-burning nod bilaminoiM are perhspt belter adapted tbaii 
any for smeUing purposes, — tod in the nelghbeurhoiMl of Merthyr form the 
chief supply for the blast fornsce, beieg either nsrcd raw or tbe large only 
being coked in tbe open air. Tbe pure free-burning coals are less adapted 
for smelling, but are preferred for steamers from tbeir resdineu of combus- 
tioQ and tbe absence of clinkers in the grate. Free-burning coals are 
admitted to government cootneta from tbc following places : Llsogennech, 
Camerons, Grsigols, Briodowey, Resolven, sad Aberdsre. 

3. Tbe oortbern side of tbe basin is occupied by tbe anthracite, which 
grsdaates through the various “ culms*’ into the free-burniag coal. In 
Pembrokeshire the coal ia all anthracite. Taking the ares of the Glamorgan- 
shire coal-field at 750 square miles, it is estimated that -Hths of this area is 
occupied by biluminoas and free-burning coals, and tbo remainder by culm 
tod anthracite. It appears that the beds of coal on tbe sooth crop loee 
thdr bituminous qualities gradually as they dip to the north ; so that if on 
n section lines are drawn to show tbe boondaries of tbs qualities of coal 
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thfjr will not bt Ttrtietl but iacIiiMH to the aerth. If the ehenge ia the 
quelitj of the coel it atiriboled to the iaflaence of eobtemneaji heat, theo 
the ioclination oi ittcte Unei wiU tenreto point out the direction from which 
that heat acted, umelv, from the Borth««cit o( the coal< field. 

Mr. Booaaa, beiag called on by the Preaident for tome ctalbtiral infortna* 
<ion, italed that there were 159 bliat furnaeet la the diilrict ernploTed in 
tmeltiDg iron, and that 550,000 toot of Iron were anooellj' naoufactared. 
The coal ralacd in the dietriet wai enplojed at foiiowt 

1,A4X> OOo Umm annually In Uw BWimliKtBr* at Iron. 

'AW.aOtl M M •• •• rut>p«r. 

lM.e).iU „ „ .. .• tin. 

?JO,OOu ., eDiplofcd lu dooealir purpoaea and la a|r1r«hwt. 

I^Se.iwn „ atportad. 

4 ,aiu,wo uaa per aaauB. 

At tbit rate, and toppoiing the coal to exUt onljr orer ICO square tnilrt, 
there wat tufficicnt for 1.400 teara to come. The stlue of the rijiurlt from 
the dU(rict.coomtingofiron,Ac., inattate of rough mtnofacturc, amounted 
to 4,000,001}/. a jfeer. 

" On r Ar <S«»5aerpnirr /fmn'tm/ Land m fl Wee ; tht AcrmmuUtU«m qf 
anrrr 5/re/a artitnd and ahwa U ; mmd tke Ra offitmrmnrt qf the aeaie Land 
Ay £/ev«/r«*i and Vmudaiim," Uy I'rufeator A. C. Kaiiaar. 

Thit coamunirttioo wet inniiratril hjr t lection, on a troe icale, of the 
rockt near BuilUi, in Kadoorthire, where the Wenlock ihalet reat ancon* 
formably on the Llandcilo Aa^a. The lower rockt muil hare been elcstted 
previoutly tn the formation of the upper, and their aptnrned eiifea matt 
Hare l>een worn away by the tea when the upper rockt were deprrtited or 
previnu»Ir. No power it known to exitt far below the level of tlie tea, by 
whirh thia proeeta could have been effected ; it mutt have taken place at 
the tea’t level. Thruughnut Walet the l.ower Silurian rockt appear to have 
been ditturbed at one particular period, to have been heaved ahuve water 
and fonacd a c»asl. around which the tucceeding rockt were accnmulated. 
Near Hivbop’t (Static ilic uphrival of the LUitdeilo flagt wat followed by the 
depuiitioD of the Ctradoc tandvtobe. which it full of pcohlet of the older 
mekt. After tbit a tubtidence appear* to have taken place, the area of the 
tea wat increaied, and the Wenlock thale was depoiited not only over the 
Caradoc tandttoite, but beyond it, at at Builti>. upori the Uandrilo flaga; 
and in tome placet the thtle rettt on grecnitone ruc-kt and certain pehlilet 
frum it. being lo fact a gravelly tea bottom. Thia deprcksion of the bed of 
the tea continued alto during the deposition of the Ludiow rockt, which are 
cunfoiQiible to the W’enlock ahtle ; and there It no marked alteration in the 
organic reititmt of the two rockt. The Wenlock thale it 1,500 feet thick, 
and the Ludlow rockt 3,500 feet ; and at it it certain that their organic 
reititini could not have exUted at the depth of 5,000 feet, we mnvt tuppose 
a gradual tubtidcoce of the area, lucb ai it believed to be now taking place 
imongvt tome of the coral Ulandt, nntil 5,000 feet of rockt wat accumulated 
over what had been dry land. The old red landatone, which hat a maximum 
thickneat of 8,000 feet, appeert alto to have extended over thii country, 
judging by (he outliert, et a contiderable dittance to the north and weit. 
Subteqoently, the whole of thit aeriea, from the Caradoc aaodatone upward*, 
wat removed, and the ancient Silurian itrita became the larface of dry land 
at they bad been to long before. It now became a queetion, wbat amount 
of alteration may the Silurian rockt have undergone during the lime they 
were to covered up ? If the tame lawt regulated live atcent of the iutcroal 
teoiprralure at at preaent, namely, 1*^ for every 54 feet, then the addition of 
5,OUO feet of rock would have ralted the temperature by 92’, wbilit 9,000 
feet would have adilcd ICO^, and with 11,000 of tupcriucambeBt tirau the 
I/)«cr Silurian rockt mutt have endured an incrct*^ Irmpcrature of 212°. 
To iofiueiicet of thit kind may, perhapt, be attributed the cryttallioe or 
metamorphic condition of tome of the more ancient rockt,— at tuggeited by 
Sir J. Ilerachel, in a paper communicated year* ago to the Geological Society 
of London. 

The Deak of WaarxiiKana referred to the Portland rock. In which a 
bed of vegetable toil ocrurt, full of trunka of treea, and cycaditet; tbit bed 
rrtu on limetlooe coniaimng ammoaitet, and la covered by timilar marine 
depotitft. Again in the We^d, fottil foreata and bed* of freabwater tbelU 
are found above marioe accumulation!, and followed by the greentand and 
chalk. At the preteot time we find peatt, aod anilert of the red de«r, in 
the bed of the Channel, leveral milet off Swantea. On the Norfolk coatl, 
and in the Eoglub Channel, are found the boaea of the elephant, and fottil 
wood, ditibterred from former cUfft by the action of the tea. Thrte, with 
many other circumttancet, were quoted at tbowing that whiUt the aea.level 
»ai fixed, the land had aatTered depraaiioot aod elevation* at many perioda 
of time. 

Profetaor Puiixipa pointed ont the extent of tome of thete lohatdervcei 
of the land i for exam^e, the old red laiidatone, 8,000 feet thick, all formed 
in tballow water, and the coal meaturet 11,000 feet thick, and added under 
timilar circurottancea i and inquired wbat condition of the interior of the 
earth can have admitted of the gradual aubtidenca of tueb great inattei of 
ttrala f According to kir. HoplUni’t ttatement, it waa improbable that tbe 
interior would now admit of it. With reipeet to the augmentation of tem> 
perature which woold follow on the addition of tcveral tliouaand feet of 
atrau, it thould be remembered that the communication of beat from below, 
through iuch rockt, wat remarkably alow ; and tbe law of tbe dUtribuiion 
of internal icmperaloxe. could not be atinmed tbe tame in ancient at in 



modem tinea. Aa to tbe level of the tea remaining nnehanged, tbit vy 
only aaauiBcd for teeuriiy la geological rcator.ing ; there wat end'oee ia tbe 
Malverns of a tea-level fiOO feet above the preaeoi, hut it wat impovtihle i* 
lay whether that ancient level wat nearer the etnira of ike t^tk nbea 
formed than now. 

Coot/ Leneti . — LieuL-Col. Poetlock communicated aome obaervatiiont on 
apparent chanpt in the level of tbe coaat near Portamouth, and contended 
that, aa tbeae evidencet of tubaldeoee could be traced back to tbe n<»t 
ancient timet, to they had continued np to the pretent day, and exprciwt 
bit conviction that a parallel might be foand in exialing nature to all tiw 
phennmena of ancicat timet. It appeart that Fort Cumberland, near Pertv 
moutb, tUndt on t hank of gravel and tend, and that owiog to aome b«« 
wall made to protect it from the tea, a fretb direction wu given to the tide, 
and a portion of the bank ondermined and waabed away, in tbe coarse >( 
which a thick plank with a bolt wat ditcovered, tbowing that tl>e baiia of the 
fuit bad no great antiquity. An arteiian well baa alto been made to lupp'y 
ni«Kkboute Fort, which ihowt, for the fint 60 feet nothing bat e>^« 
ktiingle, and then a layer of landy clay, full of common oyiier-tbellt. 

** Om Me Chrmicei Ckarncfer qfStfrlT By Mr. NAtyrra. 

Were we to aatome. at unr ittodard of tbe importance of any invettiga. 
tion, the relation which tbe aubject of it bears to the progrett of civUutijos. 
tliere it no one which woold reach bigber than that which refers to tU 
subject of iteel : teeing that it ia to our poatetiion of the art of prodontf 
that ioetlimable material that wc owe nearly the whole of tbe arts. 1 to 
dciirona of contributing a few ideas on the aubject, with a view t« ew 
arririog at more dittinct knowledge at to wbat (in a chemical tea»e)ateel it, 
and 10 lay tbe true batit for improvement in tbe proceia of iU manufariarr. 
It may be proper to name that tied it formed by surrounding bars of wrowgir 
iron with charcoal placed in fire-lmck trougbt, from which air ia etciod*<t. 
and keeping tbe iron ban and charcoal io contact, aod at a full red beat tw 
several diyt ; at the end of which lime the iron ban are found to be cot- 
verted into steel. What it tbe nature of the change which tbe iron im 
undergone we have no certain knowledge ; the ordinary explanation ia, ikat 
the iron baa abaorbed and combined with a portion of iba charcoal tr 
carboa, and baa in consequence been ruaverted into a carburet of iron. B«t 
it hat ever been a mystery that oo aotlytit. to very roiDute aod quesUonibk 
a portion of carboa it exhihitcsl. It appears tint the grand error in tbe 
above view of tiie aubject cuosivt* in our nut duly uuderiUnding tbe nalurv 
of tbe ebange which carbon uoderguet in tta romhiattioa with uoo in tbe 
formation of steel. Those who ate familiar wi b the proceu of the ooavrr- 
tion of iron ioio steel, mull have observed the remarkable change ta tbe 
outward aspect of tbe bars of iron, after their coiivcrtioo — namely, tbai they 
are covered with blitters. Tbeae bhitera indicate the evotution of a very 
claitic gat, which u set free from tlie carbon in tbe act of its combinatMa 
with the iron. 1 have tbe atrongeit reatoot to think that thete blitters are 
the mult of the decomposition of the carbon | whote metallic baae enters 
into union with iron, and forma with it, an alloy , while the other component 
clemcot of the carbon it given forth, and to jKoducet io lit eacepe the 
blitters in qoettion. Oo tbit assumption «e come to a very intereatiag 
qncation — Wbat ia the nature of thia gat? In order to examine tbit, ad 
that ia requisite it to fill a wroughUiron retort with a mixture of pure ca^a 
and iron filiop, lubject it to a long*continued red heat, and receive tbe 
evolved gat over mercury. Having obtained tbe gat in question ia tbu 
manner, then permit a piece of politbed steel to come in coniset with tho 
gat, and in all probability we ihall then have raprodneed on the surface of 
the Steel a coat of carbon retulttng from the re union of iu two clementi. 
namely, that of tbe roelallie bate of tbe carbon then existing in the steel, 
with the, at yet, unknown gat ; thus aynthetically, aa well u by analytic pro- 
eett, eliminatiag tbe true nature of steel, and that of tbe elemeota or ooe. 
poaentt of carbon. 

On Hydraulic Pretaure Engiact** By &lr. J. Glt9i. 

Thit paper described tbe mode of amployiag tbe power of waterfalls ia 
a moai useful aod important maaocr— too loug neglected in thiacuoatr;. 
cuusideriog tbe advantages it afibrds in hilly districts for the drainage of 
mioes. Mr. Glyo bruught under their notice tbo meant of employing bigk 
falls of water lo produce a reciprocating motioo by meuoa of a ** prvsswrt 
engine.” Tbe pretaure-eogioe acted by the power of a deacendiog coloiu 
of water upon Ibe piatoo uf a cylinder to give tnotiuu to pumps for 
raiaiog water to a differeot level, or to produce a reciprocatiag motion fbr 
other purpiieet. The pretture-engioe was calrulalrd to give great n>e> 
cbaoical elTect in cases where waterfalls may be found of much too great 
a liMghl and too small a quantity to be practically brought to bear in a 
sulliucnt degree oo water-wheels wiihio the ordinary limits of diameter. 
Tbe author produced inttaoces of the desired pressure-eogioe, ooe of 
which was conslrocled about forty years ago in Derbyshire— uod wbiek 
be believed was alill al work io Alport Mines, to which it was removed 
from its original situation. Tbe cyliuder was, be believed, SO inches tn 
diameter, in IMI Mr. John Taylor advised tbe applicatioD of acsother 
Bud more powerful eogine at the Alport Miors, whicb waa made noder bis 
(Mr. Glyn\) directioo at the Hulterley Irouworks in Derbyshire. This 
was tbe most powerful engine that had been made. The cylinder was 5* 
ioches io diameter, and the stroke 10 feet. It was worked by a ooluma of 
water of ISS feet in height, so that the proportion of power to a«t oo it 
was as Ibe area of a piiloo to that of the plunger— namely, l,0ftS to l,3hS. 
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iir foMji 70 prrrrnt. Th» tupfriiitcniirol uf llir niHrhiorr^ a»«tirrd bifn 
tkmt tb«f exjiin** b«'l oevrr tti*! thrm 1‘1,£ aiflce it v*«i* lu 

a*uat •pe<‘d was about i strukca per mioule ; but U was capabic uf work* 
IDK at 7 atrokci per mioutc wiihout aoy conciiasioo jo tbe dracru<lio|C 
c«iioino, tb«>(Jaty actually doB« b«ui( equal to I6S bue«*.power:>— Area uf 
pluoffer 9*021 fert X 10 feet X 7 atrukeas 073 41. 073 41 X 62*5 X 13* = 
*I H I S * := 163 horae*power. The aulbor coocladetl by remarkiox that, 
la thta caae aa io all olhrra whea water acta by ita gravity or prcaaurr, 
iboae machioea do the beat work wben Ibe water eolrra the laacbioe 
witboat abuck or ioapulae aixl quits it without velocity. They thereby 
obtaiu all the available power that the water will yield with the lenat loss 
of etfrot; aud this result is beat accomplished by making the pipes and 
passages of sufficicot aod ample siae to preveot acceleratiuo of the hydro- 
static coluoiD. 

**Jaa/y«ia H^r»agkf*/roa predated fry CeitUHUtion from Cast-Ir«n*' 
fly Pnifessor Milleb. 

It ia to be Dotiotd that considerable change in Ibe specific gravity oe* 
curved io the iroa after ceneotalMO : it was forged, and then found to 
have increased in density; the brittle iron had a specific gravity of 7*064. 
the malleable 7'718. Tbe results of analysis were briefiy these t— The 
qctnliCy both of carbon nad silieon are materially dimiaisbed by the 
cecseotatioo, though still the proportion of both is materially greater than 
lagiMid bar-iruo. It also appears that tbe portioo cd carbon which is in- 
soluble io acids is partly the same both before aod after the iron has been 
rendered oalleuble, the dimiutiiion being ooefined almost to that purtioo 
of carboo which was chemically conbioed with the metal, aod which, 
therefore, woold be in a State for propagation throogh tbe mass more 
readily by oemcotatioa. 

Oa the Dreimege #/ <i Perliem q/* Ckat-MitM.'* By G. W. Okmeruo. 

The suf/are of the moss varies from 80 feel to 100 feet above tbe sea 
level ; its bofiem at the deepest part is 100 feel below tbe sea line. Part 
of this moss is now being laid dry by means of iipen drains, ooder (be 
dtrectioos of Mr. Ormerocl. After cutting tbe draios. the level of the peat 
falls rapidly; aear the main leader it sank perpendicularly 5 ft. b in. io 
nine months, and io ooe part 2 ft. 0 io. io n single week. 

** Exfrarfion af Silrer /mm tome of its Orrs fry the Wet IPiry, tritk a 
S'$ike uf a Proeeu at a 5nfrs/dafr/or that of JUfOultoa.’' Commuoicated 
by Dr. Percy. 

This commaoication proposes to treat silver ores with hypoaulphate of 
lime and chloride of lime; aod from experiments detailed by Dr. Percy 
there appears every reasun lu believe iliat these sobstanres may be em- 
ployed economically, uihI bulk gnIJ nad siUer rxirNcieil by an ram) and 
rtfecUve melhiid. A process as a substitute fur that uf liqualioo was also 
Miggested. Mr. Hunt prupusvd, front the impurunce lo a practical point 
t>f this comuMinicalioo, (bat ii be printed entire in the vulume uf Transac* 
tioas. C^I. Vurke aecunded this prupusiliun ; aod it was adopted. 

** A netc Hydrographic Map of the Britiah Ittea," by Herb PcTEaMAMN, 
was exhibited. 

On this map about 1,550 rivers are diiltnguished by names, 480 lakes 
and ponds, aod 40 waterfalls; the canals with tiieir dtitude. as wdl as 
Uiat of the rivers aod lakes, and the great draios in the fen districts It 
wav slated that there were 2V rivers in Kugiand, 10 lu Srjitland. aud 10 in 
DcUad, each draining 500 square mites and upwards. Of these— 

la drals as ares escb ** Mo to |.ra« sqasra nllea. 

H - i.ixw „ :.iaiu „ 

» ^ m. {I.UOJ „ lO.lSMI M 

Tbeae last eight are — Tbe 



Hatobof I'lnrladlnt *Trvot aiul Ouw) to aparn Point -. •• •• P.550 

Se*«m ila FUt Holmr*; .. a,.VVi 

Mistxsoa ,'to t«on|i Head aji<t Kerry Ileod! . 6.>HI 

*niso>«s llaciuJii^ MrUwsf ^ to Nur* t.lfht .. 6.lrtU 

Rarrow . .. .. 3.410 

Orvat 0«ae 

Bsbd 

TSy. M far as tthynd 2,^ 



Tbe river Amazuo draios a tract of U4I75.000 square miles. 

Oa a iVttr Elemuat ^ Mtchnmi»m." Uy Mr. K. Bobi-BTS. 

The writer rxplnined the cunstructiun of a coolrivaoce by which hr 
rffreted io a Very Kimple manner muvemenls fur which more complicated 
iuechant-*m was frequently employed. The model coosisiwl of a steel 
viock-tlisfl, on which were fitted two brsts discs in such a way as to be 
kept steady. One of the discs had eleven teeth runodrd at Ibe lop and 
boMotn in its ctrciunfcrence, and was placed on the body of the shaft. 
The other disc, which was rather the larger, was to the ecceotric posilioo 
of the shaft, with its face to that of the toothed dlMt. Tbe plain disc bad 
four studs rivetted into it at rqnal distances from each other and at such 
nisuttces as toadinit of their Iwlag brought successively, by the revolution 
of the eccentric, to tbe bottom of the hollows to the tuolbed disc. I be 
Ixllowing movemeots may be rtferted by this model : — via., if the shaft 
be held stationary aod the discs tw made lo rev. -Ire nponlt, uueuf the 
discs will make twelve revululioos whilst tbe other only makes rieveo. 
Again, if tbs toothed disc be held whilst the sliaft be made lo revoKc 
twelve timas, the plain disc will revolve, in the same dirretwo, one rrvolu* 
boa oftly ; aod if the plain disc be held, tbe toothed disc will perform one 
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revolution in the contrary direetluo, for rieveo revolution* of the ilmfi. It 
would be evident that almost any other number uf revolitiions mny be pro- 
duced by employing n smaller ouraber of studs, not fewer than three, which 
will not divide the number nf teeth in that disc. Tbe iden of this novel 
element in mechanics was suggested lo Mr. Boberts by a dial movemewt 
in ao Aoiericao cluck. 



MINTS.* 

The Biiliject of mint* is one on which there U little printed, but 
Major Smith, nf Madras, has brought out a considerable mxik. This 
work i«» mostly directed to the subject of mint accounts, but with 
this object a close investi^tiim U nece»s.iry into the processes 
affecting the condition of the precious metals in the operntion of 
coining:, and this mav be found of interest. Maivir Smith’s ;(rcat 
puqxisu iato estahlisK that no lose of value tif gold or silver ran or 
does take place in coining, and that there is therefore no difficulty, 
under a proper system oT management, of providing an adequate 
check, lie says — 

Wf- considrr it beyond doubt, judging from tbe rrsults of actoal experi> 
euce, that then ought to be oo loss whatever by the prucesa of coaversioa, 
in any of the lodiaa Mints ; oo live cootrary, as we have elsewhere ex- 
plaioW, there ought to be a small surplus ia the out-turn. In the discus- 
sion, therefore, of the duties and respoosibilities of Ihediffereat oOicea 
of the esiablishmeut, we shall oooskler this as being admitted, becansr 
onr object is to deiennloe what tbe requisite checks are to insnre the busl- 
aess being properly eseented ; not what may suffice if it be imperfectly 
done, or slurred over. 

Before proceediflg, however, it may be advisable that we should first 
uolice and obviate a miseoucepliou which has been auggested to us in 
refereoce to tbe above aasertioa, as it strike* at the very root uf all tbe 
benefit of the important principle iavolv^ io it. It has b^u aaid, that it 
may be very true there ought to be no waate. or even a slight surplus io 
tbe rr-delivery of the precious metal ealrnsted lo a Mini, provided it were 
putsible to extract all the particle* from the mass of refuse wherein they 
are buried ; that by pushing tbe recoveries lo an extreme leugth, io de- 
fiance of aU real economy, it may bo io fact possible lo exhibit a tnfiiog 
over-plus, though tbe cost of the exiractioo of the last particles may have 
far exceeded the value of the metal ; but Uiat unless this reckless contempt 
of true economy be systematically persevered in, as it is clear that a cer- 
taio amount of buUiun must, of orcrssiiy, be allowed lo rciuato untouched, 
ou aecouot of the expense of extractwo, a waste must be unavoidable ; so 
that however true in theory, it must be a fallacy ia practice to say, that 
there ought to be a aett surplos of delivery, aod no actual bond fidetxctta. 
This argiimeot is, however, baaed upon a uisapprehensioo of the truth it 
is intended to oppose, for the assertion is not, that tlrere sboold be do 
aielal not recover^, but that there should be oo meisl lost whose existcoce 
could oot be proved, and its value recovered, if necessary. Further, thst 
as a luaUer of actual practice, there ought to be a oett surplos of delivery, 
ioclodiog the panicles io tbe drosses, whether they be recovered thercfrudi 
or whether they be not, which is lulally immaterial to the qurvlion ; lo 
which It may be added, that this excess ought to be so much larger than 
the value of all the particles which are not extracted from tbe refuse, that 
rveo Ukiug the matter io the •»** in which it i* viewed io tho objectioo, 
the assertioo still reinaio* practically true. 

Tbe principle and the practice we cuoteod for is, that tbe out-turn of a 
Mlol ia coins, bullion, and drcMses, ought to be exactly eslimalrd, aud 
compared with its receipts; and we affirru that if this be correctly doue, 
aod the duties of the Mint have been strictly and faithfully performed 
throughout, Ibe former ooght to exceed the latter, whenever tbe boihuo i« 
debiieci at the ** trade Assay.** Which being the case, we are of opintun 
that, as a matter of system, tbe compansuu uught to be made, aod the 
check thereby established, io preference to the more Ux proceeding of 
omitting the comparisoa, nod writing ulT all deficicncifs to profit aod loss 
as ^ unavoidable waste in Ibeopcratiotiurf cuinnge.*' Tbe exieul lo which 
Ibe extraction of tbe bullion out of the drosses ought to be carried, is 
aooiber and a very simple question ; the auswer lo which obviously is, that 
It should be carrii^ so far. and no farther, ibao it would be attended by a 
clear prufil to do so. lii this way tt U that the busioevs is carried on io 
Msdrss, tbe refuse, when no luuger cu|>able of being ** recovered’* oa 
uccuuot uf Guveruiueot with profit, bring suld, aod Ih* proceeds esmed 
tu accuunt ; and it ts according to Ibis scheme of practice, that tbe actual 
results which have been referred to have produced a oett surplus ansoonU 
ing tu per miUe. 

If, however, there ought to be no deficienry of the precious 
metals, it dt>eu sometimes happen : it seems that coins are sent out 
of the miiiU too g^>ud. Thus it is said— 

tt e have been ioforaM*d, that in the year 1845, the coioa Usued by the 



* ** ObMrrsikMS on the DuUre •nd Rmpotuibllittrv luvolwd In the MsaageoiMt of 
MtnUi cbteflf with refmoce to the Hale* sixl PrecUrv ot illoM ot India. WiLb tUf. 
(evtioo* for indr Improvcnent.*' By Us)or i. T. SM tTH, B.K.I.C. Entlasers, F-U.S-. 
A.I.C.K., UwMver the Msd/ks Mint. Msdros. |wW. 
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Boaba; Mini w«r* lo nueb tbore Staodardf that if lb«]r aiay b« aaaaincd 
M btiog fairly reprewoted by 60 pyi aaiayt made of tbeoi al tbe Royal 
Miot, i^d the ralae of ibe oat-tera calculated thereby, they mott have 
eoBtained very nearly 16,000 nipeee worth more pur« ailver Uiaa they 
ofljtbt lo have done ; a caae in point abowiog tbe inpoeeibility of the Mint 
officer! goardiof agmioet Iom, becauaeif It be aeeumed that the merehaoU 
were paid for their bollion, the Mint muat have euffered the lota of 
tbe almve turn. 

With rcrard to the probability of low of metal, tbe author 
examines whether it could take place in the melting, and he men^ 
tiona— 

There ii a greater probability in thii proceii, that a real los>. an 
actgal dimiouijon of value abould occor, than in any other. I hate 
above slated that a change of value cannot poMiblj be elTrcled, escept by 
a literal abstraction of ibe precioue metal, and we can easily understand 
wby nacb is tbe ease. If a pound of pure ailver, for instance, were 
melted a thoosand times, and if copper were added loand subtracted from 
it by successive porliooi: at every step of these processes, provided none 
of the particles of pure metal bad been allowed to escape, Ibe result of 
every true assay of tbe metal, whether in its coarse or fine condition, ought 
to be such as to make its vaioe e<)ual to that of a pound of pure silver. 
There is nothing in mere manipnlalion lo alter value, unless sons of the 
precious psrtides are dissipated; but we might be inclined to suspect 
that this might ocenr daring fuiivo. It is not impossible, one would think, 
that silver nigbl be volatilised, sad tbns tbe precious nwtal be diminished 
io Quaotity. It is certain that if any alloy be melted, its w< igbt after 
fosioo is oonsidermbly reduced ; but it is also eqaily certain that, prmeti* 
cally, not a particle of silver escapes from tbs fumsce. 

This being tbe only point on which IIm smallest doubt could reasonably 
be rnterlaioed, I bare given it tbe most attentive esamioatioo. U ben 
I was io Colcutla in January, 1949, and visited tbe Mint there, I made 
particular inquiries as to the vuUiilisatioo of silver. The very idea of 
such a thing seemed lo be considered absurd, and 1 was assured that no 
such thing as volatilisation of silver hnd ever been esperieneed. It wns 
not the custom lo swe^p out the chimneys, beenute the volatilisation of 
ailver was out of the question, but 1 was told that wbrn that metal was 
adulterated with mercury there was a loss, and particles of Ibe mercury 
might be evaporated. This is (rue also in regard lo lead, fumes of which 
escape from silver very frequently. But ocitber of these would stall 
change the rclue of the mass in fusion. 

Tbe same queslioo has also been practically tested at Madras— and 
thoogh no such thing as sweeping tbe chimneys for the pnrpcise of reco> 
vering volatilised silver had ever been heard of previously, I determined 
upon bnviog it done, in order to obtain decisive evidence upon a point of 
so moeb importance. Tbe resnlt was, that in the chimney of a fomace 
which had been in constant daily use for about IS years, and ia whiefa 
many c rotes of rnpees worth of bullioo must have been melted, there were 
collecled particles of silver which altogether weighed about 70 yrunu. 
This eiperiment taken in connection with the esperieoee of the Calcutta 
Mint, seems to my mind to be quite cuoclusive as to tbe fact that (here ia 
DO real loss in melting, by nay dissipation of the precious metal. 

The following is a practical explanation of one of the causes of 
apparent lusu 

It is noUtriuus, however, that when silver it melted for coinage, tbe 
weight after fusion is considerably less than before, even aAer mskiog this 
recovery and every allowance. It is sclmiUcd also that Ibe metal uoder- 
goea refinemeat, and coosoqueotly that it has become purer io quality than 
It was. All that I wish to add is, that its value after fusion ought to be 
precisely equal to what it was originally, and that there is no necessary 
cause for wastage or loss ; and this, because it is simply copper, and 
BOtbing besides but copper, or base metal, which is injured by tbe beat, so as 
lo be separated from the alloy and lost in tbe refuse, whence it is not worth 
while to recover it. It is owing to the absence of any means of recogots* 
iog the minute changes of fineness in Ibe silver alloy, and Ibe consequent 
adoptioo of a system of account independent of them, that it has been im< 
practicable to eihibit Ibis truth, or to lake advantage of it, in Ibe manner 
indispensable to avoid waste; and tbe atleution being therefore exclusively 
paid to that change io the metal which alone is palpable, viz., in Us weight, 
ts one of the great causes of the real loss which 1 inquired tulo. I propose 
hereaAer to detail tbe means by which Ibis evil has been tecliCed ; io the 
mean time 1 roust invite attention lo another. 

When Uie Miot receives bullion, It is supposed to receive nothing but 
solid metal, which is charged to it according lo its weight and actual fioe< 
eess, but 1 found that these supposed coodiliotis did not always exist, and 
that tbe bullion was not alwa>t made over to the Mint in tbe solid stale, 
lu some cases coins were received, which were always more or less dirty, 
and tlie»e were calculated io tbe accounts by multiplying Ibe gross weight 
of dtn and silver by the average fineness of a sample melted for ss»ay. 
Ibe cuo»equcDce manifestly was an unavoidable loss, correspondiug 
with the aiuuuut of dirt which bad been reckoned as sdver, and (he 
remedy was plaio, viz., taking care lo melt the coins always in future, lo 
this way one uf the piioi-ipal causes of the previous loss was got rid of. 

Another case was more serious to the parties. 

We msy also cite a case which occurred in Bombay, where there waa 
a deficiency between the produce and valuatiuo of a particular parcel of 
bullioo received iotu the Miot, to (he amouot of about 1,900 rupees. A 



commiitoe beiog appoiot«d to inquire into the deficiency, stal«d. that the 
discrepancy was apparent, but ns it would never do to doubt the nssoys. 
they must cooelude the fraud hnd been practised by the mellers. Tte 
bead melter was accordingly ordered to pay the mooey, and d>d to ; bnt 
it was afterwards plainly shown thnt the valuation hnd been made wvibuitf 
proper preenutions ngminst misUke,eod that id so far as the avideace 
went, (here was not (be lesst reason (o believe liiat tbe quantity of bullwe 
for which the melter had beco held accuoolable bad ever been received by 
him. 

In annealin|T, an apparent increaae of weight takes place, which 
is thus explained.— 

The process of annealing is fur the purpose of softening the blanks, 
nod mskiog tbcni more fit to receive the impresbhio uf tbe die. It aim 
assists tbe operation of the acid in cleaning. Tbe hlaoks are placed 
ID a reverberstory furnace and brought to a red heat, after which 
(bey are cooleil, cither by immersion in water, or by exposure lu the «ir. 
Tbe eflfret uf this process is a slight increase uf weight, owing (o (be cocO' 
binatioe of oxygen with tbe alloy ia the metal ; and as it ts entirely super- 
ficial, it varies in ita proportion according to tbe form nod superficial am 
of ibe pieces exponed lo its action. We have not made any expertments 
with minute accuracy OQ this point, as tbe pieces after leaving the laau- 
Dating and adjusting department are counted oo traiufer, aod thus paa»«d 
from band lo hand by (ale, to that trifiing variations io the gross weiga; 
cease to be of any impurtaoce; but from tbe expertawnts which we haw 
made, the difference uf weight io rupees has been shown to be abevi 
S annas 71 pie per tnille, or 4^ pie per ceol. As this increase of weight o 
occasioned merely by the nddiuoo uf a foretgo substance (oxygen) to tbe 
tneUl, it cannot of ouurse, by any posatbility, be the cause of any lose ef 
value. 

In blanching, a alig'ht difference in the apparent weight taicv 
place, because in some mints ^easc and oil are used in laminaWs 
which adheres to the metal and Is removed by the acid. 

Difference of teright may take place, but difference of mAw 
cannot ; and it is by adupting this latter test tliM a proper system 
of accounts can alone be adopted. We may remark, tn coaeln> 
sion, thnt the author has laboured very hard and coiiscienticmslj 
in establud)in|f the correctness of his views; and, which excites 
the more admiration, as having been done under the hot sun of 
Hindostan and in a state of ill-health. 



THE PLATE-GL.\SS TRADE. 

The ttatiiticsof the mxaufseture of pUte-glais in England, just published 
ia a tabular form, with a few remarks appended, on a folio sheet, by Mr. 
Henry Howard, of Plsiilow, in Essex, are very instructive. 

la 1819 tbe excise duty oo plste.glssi was 98#. per ewt. { none was aiaic 
in Eeglaad larger than 120 inches by 72, the quality wss indifferent ; the 
price when 12 inches square was 13«. Id. per foot, wbeo 120 inches by 72. 
it was 160«. per foot. 

Id 1827 the excise duty was 60#. per cwt. ; ptate.glass 144 Inches by 76. 
was manufactured; the quality was eoasidersbly improved; tbe price of 
plate-glass, when 12 inches square, was 6«. 8d. per foot, when 114 inches by 
76, it was 60#. per foot. 

In 1847 there was ao excise duty on plate-glass; pistes 144 inrhes by 76 
were nsnufactured ; the quality was very much improved t the pnee d 
plates 12 inches square wu 3#. id. per foot ; plates 144 laches by 76, cost 
36#. Cd. per foot. 

In 1819, when the excise duty wu 98#. per ewt., the quality of the glsM 
was indifferent, the average price per foot 20#. to 26# , the quantity sold per 
week almut 3,000 feet, aod (he supply apparently equ^ to the decuaed. 

In 1827, when the duty was 60#. per ewt., tbe quality wss improved, tbe 
average price per foot 10«. to 12#., the quantity sold per week about 6,0b!) 
feet, and tbe supply inadequate to tbe dcmaBd. 

la 1847, when the excise doty bad been taken off, the quality was very 
much improved, tbe average price per foot 4#. to 5#., tbe quaoiiiy sold per 
week about 70,000 feet, aod tbe supply very ioadequatc to tbe demand. 

In 1836, when the excise duty was 60#. per ewi^ tbe estimated number 
of bauds directly aud iadircctly employed in the manufacture, was about 
2.600, the capital invested in it about 260,000/. 

In 1847, when tbe duty had beeu taken off, tbe number of bands was 
about 12,000, the capital about 1.000,000/. 

No eomment is required on the teodeoey of these facts to show how mack 
the msBuficture was benefitied by tbe reductiou of excise duties ; bow miKh 
more it bu beeu benefiUed by entire emancipation from tbe trammels of the 
excise. 

hince 1945 foreign plate-glus had been allowed to be Imported free of 
duty. In July 1847, Lord George Beotiock undertook to prove (in Par* 
Uameot) that tbe removal of tbe glass duties bad bera a failure. lie 
stated that the declared value of glass exported In the first five moalhs af 
1846 was 216,630/.; in the first five months of 1846, only 131,739/. fist 
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hU lord»bip onittcd to ttttt oa importnt expUnatory fart pointed out by 
Mr. Howa^ :— ** It wai in (b« flrti dre monthi of 1845 that tht dsty wa« 
reiciited. and daring that particular period the maken and dealen exported 
enormoa* qtiantitiaa of every deKripcioe, not on tccoont of increaxed de- 
mand from abroad, bot for the eipreaa porpoae of obtaining the large draw- 
backs (amnuniing to boontiei) which were then, for the laat tine, allowed 
by the exeiie.'* 

The fact U, that an official return, dated May 5, 1B4B. printed by order of 
the Houae of Commona, ahowa the total aoiouat of foreign plate-glaaa, 
entered for contomption in England, to bare heeo 99,841 feet. Thia ia at 
the rate of 1,920 feet per week. The number of feet of Engliih make anid 
per week during that time being 70,000, while lo 1845 U waa only 23,000. 
The importation, initcad of causing a displacement of Boglish labour, has, 
hy atimulating enrepetition, improved quality and lowered price, and by 
thua increasing roDiumpllon, caused mure English labour to be employed. 

The slate nf the exporta, as ahown hy tl^ returo alreaify referred to, is 
equally satisfactory. The eiporta of English glass la 1847 exceeded those of 
1846. in flint-glasa, by 20 per cent.} in common window.glais. by 42; io 
bnules, by 5 ; in looking-glasaes, by 49; aad in plate-glaas, by 110 percent. 
^Ve^ may Mr. Howard remark, “Looking at the onexaropled commercial 
difficoities of 1847, this increase it almost incredible.'* 

Two facts relative to the trade in plate.glaai, staled by Mr. Howard, have 
a bearing upon these general results too important to be omitted. i)l two 
agencies establisbed here, exclusively for the sale of foreign plate.glasi, one 
h«s been compelled to rvUnquisb tbe ule of it, simply from inability to 
withstand British competition. There was no English plate-glass exported 
to tbe United Statea in 1846 ; while, in 1847, it equalled in amount tbe ex- 
pons to all tbe world in 1846. 

How, then, are we to account for complaints made both in and out of 
Parliament that Britiib interests have auffered from the reraiwion of tbe 
glass dntiea * Mr. Howard throws tome light on this qnestion “ In 1845, 
when the excise doty waa remitted, tbe English makers redoced the price of 
imall plates (which foretgneri could not afford to send here at all) to a fair 
and equitable scale, hat the large platea (which, paradoxical as it may appear, 
cost 1 ms per foot than tba araall ones) were kept op at the unreasonable 
rates quoted aliovc. Our nrighboiira, the French and Belgtaos. attracted and 
eocoorated by the simplicity which thus invited them here, under cover of 
our excessive prices, accordingly brought over and sold their larger fabrics at 
eDomous profits, whilst our manufacturers, realising still greater advantages, 
and supported by au immense deruand, retuied to oiodi/y this extraordinary 
tarid*, althou|b its manifest injustice lo the public, and direct tendency to 
injore the very interest it was intended to promote, have been almost uni- 
versally condemned as the climax of absurdity." 

Labour forms directly and indirectly nearly 80 percent, of tbe costof plate- 
glasa. Tbe raw material is nearly all English produce, lo short, it is a 
nataral manafactura. As such it was depressed by heavy excise duties, and 
not relieved by protection from fureign competition. Since it has been 
emancipated both from tbe oppressive and tbe protective influences of fiscal 
regulatsoDs, it has daily grown in strength snd prosperity, in defiince of 
competition. It is only under such a system that branches of industry, na- 
tural to a country, can floaritb, and auch branebea of industry only axe 
really advantageous to a nation. 



THE GREAT VIADUCT ACROSS THE DEE, IN THE 
VALE OF LLANGOLLEN. 

While tbe speed lo be attained by mechanical ingenuity it being intenMiy 
considered, tbe architecture of our railways is n»t forgotten, aAd we feel 
pleased lo have it in our power to notice one of tbe most daring and itupea- 
doaa effbrta of skill and art to which the railway has given rise. We refer to tba 
great viaduct now in course of completion across the valley of the Dee, in the 
Vale of Llangollen^tbe dimensiona of which anrpasa any thing of the kind 
in the world. While the tabular bridges acroee tbe Ifenai Straits and Con- 
way River are, from their novelty, attracting much attention, tbe undertaking 
referred to baa proceeded nearly to completion, without auy eeniidcrabic 
notice being taken of it. lu vastneaa of proportions may be better con- 
ceived, when it is stated that, in magnitude it far exceeds whet ta considered 
the greatest effort of human skill in eonnectiun with railway commnuication 
— tbe Stockport viaduct. Tbe Dee viaduct (for thia is tbs term given 
to tbe one at Llangollen) is upwards of 150 feet above tbe level of tbe 
rivtr^being 30 feet higher than the Stockport viaduct, and 34 feet higher 
than Menai Ondge. It ia supported by 19 archM of 90 feet spaa, and its 
length is upwards of 1530 feet, or nearly one-third of a mile. Tbe outline 
nf ibe structure is, perhaps, one of tbe baodiomest that could have been 
conceived, both as regards its chaste style and attractive flaish } and ill 
general appearaaee it considerably eobaaced by tbe roondneis of tbe arches, 
w bich are enriched by maiaive qooins, aad the curvilinear batter of Ibe piers : 
tbta style of arcbitocture imparts e grace and beauty to the itructure without 
impairing its strength. Tbe greeteet attention seems to have been paid to 
tbe abutments — the only pert of tbe erection, in reality, where any decora- 
tive display could be m^e. In the middle of both, oo each aide, then are 



beautifully executed niches in the Corinthian order, in eddition to some 
higbly.flaished masonry. Tbe pirn are neatly wronnht at the anglea, and 
at the base of nearly each there is a bedding of opwerds of 400 square feet 
of masonry. W'ith the exception of the enlradoea of tbe arches, which are 
composed of a blue sort of brick, tbe whole structure is built of beiutiful 
st'ine — if not as durable, equal in richness end brillienee to Derlydate. The 
viaduct has an incliealion from end to end of 40 feet, and eonne^ that part 
of the Shrewsbury end Chester Railway between Rlioa-y-Medre and Chirk. 
Viewed from beneath, the vast stmeture presents a noble end truly grand 
appearance, and its bold proportions, with its height, cannot fail to call forth 
admiration from tbe most indifferent beholder. While the view bekour 
developes whet art can acoompliib, that from the summit surpuses in rich- 
ness and lazurlai»ce of the picturesque any landscape in tbe kingdom. 
Situsted in the middle of tbe far-famed Vale of Uangollen, there is all that 
nsture and art can bestow to make tbe view charming and beautiful. On 
one side are buld and iwelling bills, on tbe other a plain teeming with 
luxuriance far and wide. Within view are Ctstell Dinu Bran, or, as it is 
commonly called, '* Crow Castle," which is situate on the ciown of a conical 
hill— tbe glaciated rocks, WyonsUy, and PonUy-Cyssjllle, or tbe Dee Aque- 
duct. Thia lut structure, which conveys tbe Ellesmere Ctnal, is within a 
abort distance from tbe viaduct, end, from its beanty aod extent, imparts 
additional interest to the locality. 

The viaduct bei been erected by Messrs. Makln. Mackenxie, and Brassy, 
contractors, at a cost of npwarda of 100,000/., being upwards of 30,000/. 
more than the Stockport viaduct. The coat of tbe timber required to form 
tbe scaffolding, flee., for iu erection was 15.000/., and lietween 300 or 400 
masons alone were employed during tbe whole time of constructioti. Within 
a few miles distance there is another viaduct in coarse of building across the 
valley of Ceiriog. This structure will be upwards of 120 feet high, sml will 
bsve 10 arcbci, of 45 feet span, and one of 120 feet. Tbe entire length 
wUi be at least 850 feet, and will cost, when completed, a large sum of 
money. 



NOTES OF THE .MONTH. 

TA# Cfljpptap Eltttric TtUgnph. — W’a mentioned in • former number 
(p. 191 tmit) that an electric telegraph bad been invented by Mr. Uakewdl, 
by means of which a written commanication could be copi^ at a dulant 
town, so as to enable correspondenta to recognise tbe handwriting of each 
other. This telegraph has. during the past mokth, bad several trials be- 
tween Loikdon and Slough, that line of wire being tbe only one that can bn 
apared by tba Electric Telegraph Company for experiments. Tbe results of 
these trials bavs proved that the power transmitted along tbe wires is quita 
sufficient for tbe copying process, as only tbe same baturies were employed 
as are oeceasary to work the needle telegraph. We have seen several spMi- 
mens of tbe writing copied along 40 miles of wire, which prove that wnen 
the ioitrumcDts are accurately constructed, oopiM of any wniiag may be 
taken by means of this telegraph. With tbe model initrumenu and a single 
wire, tbe copying wea, we ondersiend, done twice at quickly aa cummunica- 
tiona can be made by tbe needle with a single wire, aad 5lr. Bakewell et- 
pecta to be able to ioereaae tbe speed ten-fold with larger iiistrumenu. 
Independently of tbe gain of speed by tbit meant, there would be greater 
confidence given to telegraphic oommunientloDs. if tbe intelligence received 
were written in tbe handwriting of correspondeots, since by the present 
mode of eommunicaUng there ia no proof thet tba informatioa received is 
■utbentie ; and aa tbe meeaages tranimitled by tbe copying process are 
traced from the original writing, there can be no erron committed by the 
misunderstaodiog of sigoala. 

Tkc Nem BratUim War-Sit^mrr ** The flrat pair of marine 

ateam-engince built in Bulioo, were conslrucled by MeMrs. Ueiijiraiu 
Hick aod Son, for tbe Affona*, Uraiilian war-sieamer, which baa obtaioe^l 
auch boDoumble uotoriely by the Mmeea it rendered lo the pasaeogera and 
crew of the Ocean AtuuveK. These engines are made oo the direcl-aciiog 
principle, are 300-horae power, and aeveml improvemeou have been inkv- 
doced ID their conatiiiction. The framiog for supporting tbe peddles aod 
iiiternsediale shafts ia made of forge or wrought-iroo, and some idea may 
be formed of the value of ibis improvement, by comparing it with the ordi- 
nary rast-iroo framiog generally adopted. Une of these pedestal blocks, 
of which there are four, when shaped and fioiabed, weighed 28 owt. ; but 
if made of cast-iron, aod equally strong, tbe weight would have bern 
80 ewU, and even then the liability to fracture would be uuro than trebly 
baBardoUB. There is, also, in the eooalractioo of these engines, a simple 
aud improved arrangement of the eccentric aod retersiDg mutiou. which 
enables tbe valves to be reversed for going ahead or astern with the 
grvatesl ease, aod by which the labour of three men lo each engine is 
saved when reversing. Tbe mode of introducing the iujection waier is 
also new, simple, and effective. The Affonto was built for oavigatiug tbe 
•hallow rivers of the Uraxils, and she is well armed for the prutecliun of 
their trade, having a 64-puui^er fore aod aft, which swivel oo carrisgM, 
aud also four 54-puunders in her side porta. The vessel aod engines were 
built under the ordera and iospectioo of Admiral Grenfell, the Brasilian 
coosul at Liverpool, and though from her cooatrucliou the was not ex- 
pected to aail more Uian 0 koota per bour^ abe accomplished 1 1 1 on b er 
trial trip,— Lirer/eo/ Jtfcmirjr 
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TAc Rrit«niiia and Ctmenif Bridtet.-^Th* report of Mr. Stepheoioii» 
prrtrotcd <o thr iDrrlinc of Ihe Chpvtrr <ind Holjrbrad Hailwajr, oo Itie 
SItb ulL, ttaird that lUr cooulnietlon of thf tfrcoDd tub» of th« Cooway. 
bridi:« it far adtaoc^d, hdU tnere it oo doubt it will b« ready for removal 
by the middle of October. TIte pontoaoR have been •trrnrthrnrd, th« cap* 
tiaot re-crrclrd. aad every other arraoi;emeat in a forward tiata for il# 
ereetioB. Ab<»ut Ihree>fuut1h< of the inoiujorY of the Rritanoia-brid|(e have 
been coojpl*'led ; aud» takmz the |>rt>(;rrt« aow niakiof at a Buide, it it cal- 
culated that the first lube wilt be ready fur liftios to iu place in the course 
of next March or April. The iroo<work at the Britaonia-bridee bat pro- 
created even more rapidly than wat expected, aod the four large tubes are 
just approaebiog completioa. Tbc whole of the ceotral portloo of the tubea 
IS fioithed, and the castings at the ends are dow bring ioserted. The 
scafToldiog fur the eod tube* on the Aaglesea aide is compleir, and a large 
proportion of the iron is already pancbcvl fur their immediate commence* 
nieot. The scatfulding orct*s*sry fur the tubea on the Carnarvoo side will 
lie erected immediately, to upeo the line throughout as rapidly at postibir. 
Every arraogemeDt is beiog made for finaling the tubes m* »<wq as (be 
naaoory is rraily. ' The works throughout the whole of the line are htsad* 
jog in the moat satisfactury maoner. The daily passage of heavy traiot 
through (he Conway tube for four mootba, together with a aeriee of care* 
ful obscrvaiioas as to ihc effects produced, have completely established the 
correctness of the views upon which the designs fur this aod the Briiaooia 
were based. The cual uf these stroclurcs has very much exceeded what 
was originally calculated upon ; on re-cunsideriog, however, the whole 
subject. Mr. Stepbeosun is satisfied that (be method which has breo 
adopted is certaioly the most eligible, if not the only practicable one. 

Mode of Kr/in^iutArii^ Firtt at — The following letter bis been id- 

dresied by Dr. Reid to a daily morning paper :— ** As the danger from fire 
at sea is attended with lo many appalling drcumstaaces (of which we have 
had a recent instance in the melancholy catastrophe of the Oceen Momerck), 
1 beg to labmit for the public consideration, and especially underwriters, the 
following plan, as a cheap, simple, and efficient method of preventing the 
occurrence of sneh accidents. Flame or combustion cannot go oo where 
there is carbonic acid gas. This is one of the eleineotsry principles of che* 
loiitry. It tnsy be shown in various ways. A lighted taper plunged into a 
jar of carbonic acid gu is instaouneously extioguisbed ; or, if we take the 
glass of a cummou trgsnd burner, and close the upper end of it by a flat 
plate of glass, or even by a piece of card or puteboard, firmly, so com- 
pletely as to prevent any rnrrent of air through the tube, on introdadog for 
about an inch or so the flame of a candle at the other extremity (tbe glau 
of tbe argand burner being held upright) it will, usually in the space of little 
more than a minute, be extinguished, merely by the accumulation of the 
carbonic acid gai produced by its own combustion. The (woduction of 
carbonic acid gas is completely at our command, fur on adding dilute sul- 
phuric acid to chalk, we can set at liberty, in tbe space of two or three 
minutes, enormous volumes of this so-called fixed air. The cost of material 
for a ship of 1,000 tons would not exceed thf. or 20/. sterling By means 
of tubes proceeding from the upper deck in connection '^th a ciatern 
containing the dilute sulphnric acid, to the quarters belo'« where there is 
most likelihood of danger from fire, or moveable hose (made of gntta 
percha), which can be introduced into any part (he vetael — the oil of 
vi(rio), previously diluted with water, can be at once poured over tbe cbelk 
(which is to be thrown down in tbe place where tbe fire rages), and imme- 
diately, the earbooie acid being set at liberty, the fire is extinguished ; fur 
combustion cannot go on in an atmosphere of carbonic acid gas. 1 have 
been much occupied experimenting on this subject, and find that frotu fire 
toot of cbalk, as much carbonic acid gas may obtsined as will be suffi- 
cient to roniplelelr fill a vessel of 1,000 tons burden. Die expense of laying 
tbe tubes will not exceed 30/. or 40/.; aud, once laid, there is no further 
trouble or expense. 1 may observe also (but experiments are at variance oo 
this subject) tbit it is not requisite to bare an atmuvphcre absolutely consist- 
ing of carbonic acid gas to extinguish flame, for some experiments show 
that a taper does not bam in an stmospbere of three parts atmospheric air 
and one psrt carbonic add gas. Lightning-conductors are provided fur ships 
—surgeons alio to take care of the liralth of the crew— aisuredly no ex- 
pense (and it is but a trifle) would be grudged to secure a ship sod its pas- 
sengers from the enntiagency of such a melaodioly mishap as that of Are. 
If this method will do— and there seems to he everything in its favour— ail 
our emigrant ships, iodeed every ship, ought to be secured against a calamily 
which really must be held as the most dreadful that can occur to a vessel at 
sea." 

Soutk-T.aetrrn R-ula-ay. — The works at fxindnn Bridge for enlarging 
the station aod widmioB the Greenwich Railway viadurt. sDS|Mfided 
during the muoeiary panic uf IH17. have been rirvumed. Tbe bridge to 
cross Hcrmoodii.e)-streel is rapidly prtigressing. The Greve»eod bram:h is 
also iu a very forward slate. It is expected lo be opened for public traffic 
e4rly in the spring. 

Reihtaf Another of tha many contrivances suggeated for en- 

abling passengers In railway trains to communicate with the engine-driver 
or guard, has l>«en recently* patented, though il diffen little from several 
Others of the same kind. The patentee is Mr. Richard Baird, of Dundee, 
and he claims the application of tubea to railway earriages, and tbe com- 
bination of cords, wires, or chains with the tubes, in such manner that 
rilber the passengers or guard may sound tbe ileam-wbistle. It is proposed 
to connect tbe cords passing through the tubea under each carriage by 
apriog hooka. 



Grcol Weatem Docks, P/yMonfA — Tbeao d<-cks are being prorrrded 
wiib rapidly, and, when completed according to the devigo. will farui 
accommodniion auperior to that afforded by any dorks uf s^inidar etteni. 
The inner baslo. or Hunting dock, will he rapable of romninii'i «;»>! «ffi>nl- 
ing niopla wharfage for IS steamers of the largest sise, a uumUer. wr 
believe, equal lo that acco<nmo<lated by tbe great basin at Hortamouth, 
recently opened. There will be two rnlraaces to this basin ; uvm wiU 
admii merchaotmeo of the largest siae, and aleambuais uf ixdmary ciinsen. 
siuot, fur two or three buurs before nod afier high water — (hroaelt tbe oShce 
the largest screw-steamer cau pass at high water. The area uf the outer 
haiio will be uearly SO acre*. If this basin should be deepeued l» tbe ex- 
tent proposed, vessels can enter ami be afiuat in il ai all times of Ihe U<le 
without the delay of pasiog through a Imk. Dii* is an advantage tx< 
poaseased by Liverpool, aod many oiherports. The entire extent of wharf- 
age will excoed a mile, nod (he area of sruund fur stores is adequate lo 
(be greatest puasible trade.— Dreoapor/ C.hnmiclr. 

Birkeukeitd Dock* — Il appears by the Lirirpaat Tiasrs, that (be most 
active prepansltoos are g»iug oo In (hr engineer’s deparunrat of ibew 
wurks, in the preparation bf working drawing*, &c.. fur (be recummeacr- 
tnent uf tbe coostruciiun of the docks forthwith. Arrangemeots, it is aaxJ. 
have been made for raising tbe requisite capital, and no doubt remsina aa to 
the sncceasful accompliabmeut of theobject of the new Irusi. An irup4jrtaai 
trade is opening up in tbe exportatioo of coal from ibe Welsh mines, 
which can be brought, it is said, to Birkeohcad docks, aod put oo board 
vessels it very considerably leas cost, and with far greater facility, Utac 
frum the Lancaabire coal-field. 

The GrtMsfiy Decks.— Tbesa are mighty works, and are proceeding 
with most satisfactory rapidity, alike creditable to all concerned. Tbe 
chief engioeer, Mr. Keodell, is expected shortly ; but the eugioeer. Mr. 
Adam Smith, who is very properly called the resident engineer, is always 
on tbe works. Thera is a deCrat, or rather a siekiog, in one portion oi the 
piles from the ** blow sands*'— a name upon which traditioo has exbaasud 
its ingenuity, and has tommed up ail by ascribing lo demoniac agency tbe 
“ falbomlesa pit." Sbakspeara was right in putting into Hamlrt’a soido- 
quisiog thoughts, ** Oh, what a mighty pie«'e of work is mau I** and had 
he lived to see the mighty pieces of work which mao achieves, some othev 
as appropriate exclamation would by him have been furnished. Oae 
hundred nod fifty acres taken from the sea, aod defences raised (o prewiK 
the mighty ocean claimioB back *' Its own,’* and such defences as will 
resist its foaming rage, let its battering waves lash it as they may— bor- 
rowing from some of Its sister land cbalk as the means of delencr, of 
which DO less a quantity than 10,000 tons nre every week conv«ye<| on a 
road of iron. By October, it is expected all will be reody to receive hw 
Royal Highness Prince Albert, to lay the first stone of the intended Royal 
Albert Griiuvby Docks; and, within three years, a dock of 37 acres will 
be ready tu receive vessels laiicn with foreign stores. So much pmgrrss 
could not have been made but f»r the perseverance of Mr. Adam Smith, 
and those under bis din-ctiuas.— .VorriatAaiiMA<>r doaraa/. 

Ch/l«» Siupeutiim Bridge. — I’pw^nls of t’lO.OOO have already bees 
expended upuu this uodrrtakiag, and oo i»-*re ntuney beiu)' fbrtticomsng 
the works are now at a st«iMl-sUll. 

Impror<mtat$ ia Bridge BaiUiing , — A fine woo'lcn bridge Las recentlv 
been erected by tbe Canibuslaog-road lru>tr<-s, acru*s the river near 
DaJmaruock, to supply Ibe place of (he uid one, which is ouw so yc«r* 
old, aod very much decayed. The new bridge was commeuoed vmly five 
raontha ago, aod u'as built from a design by Mr. Robsuii, C-E. The whuhr 
length of tbe bridge is S5i feel, and the width within tbe s<de rads t» 
29 feel. There is a footpath on each side, covered with asphalte pave- 
ment, aod Uie road-way is compt>scd of a luixiure uf aspLalte and whin- 
stone melal, broken, 7 inches deep, and laid on tbe lop of tbe ptanking. 
which hail b--eo previously well caulked with oakutn, aod coaled wiu 
pitch aud sand, for tbe puipote of makiag it water tight. 

Cireular A'niriii^-— An experiment has been lately made at the Saw^osHU, 
Woolwtcb-dockyard, with tbe view of testing the efficiency of circular saai 
lo cutting through the centre of rough umber of a diameter nearly equal U 
that of tbe mw iucif. An elm tree— one end of which was of fall 
diameter of tbe saw —was placed upon one of the circular tawing machines, 
having a saw 4 feel diameter, aod a self-feeding motion, in the usual ws*. 
By this motion the tree was hronghl towards the saw, aod passed otfrr it, 
and by a reverse motion, it wav tamed back. The cut m4de in tbe tree, 
passing over the taw, was in dead wood all the way, and fully 20 ioetsrs 
deep. After tbe tree was run hack, il was turned over, and adjusted fisr a 
second cut. Iu hoc with tbe first ; ami in Ibi* posiuon it vvat brought for- 
ward, as Isefure, and eompleicly divided in two. 

t\f*tkod ffeidtHp tram, Strel, and SAer/-/reis.— In an enrtliera vtsael 
melt borax, and add to it one-teutb of aaUamtooniar. When these ingre- 
dients are properly fused and mixed, pour them out upon an iron plate. a*u 
let them cool. There it thus obtained a glassy matter, to which is ta be 
added aa equal quantity of quicklime. The iron and atccl which are to he 
aoldered, are first heated to redneu, then this compound, first reduced to 
powder, ia laid upon them ; tbe composiUoD melts and runs like acnlMsg- 
wax. Tbe pieces are then replaced m the fire, taking care to heal them at 
a temperatora far below that usually employ^ in welding ; they are then 
withdrawn and bamniered, aod the anrfaees will be found tn be tUus per- 
fectly united. The author esseru that this proeesi. which may be applied tn 
welding sheet-iroQ tubes, never faiia. — JfecAoaics* Jdoyexms. 
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The Smuth-FgreUMd Lifkikouut.^Thtte «dificct aro now completed, 
aod tbeir iippearance rrBreU credit on all partiea couerrard ia ibrir rrec- 
ti»o. Tbrrv are two — the oqc calird (he Upper, aod the utber tke Lower 
SuuU>.Furclafld Liahibuuae. 'Ibe lieadlaad oo wbicb they itaod U the 
^rarest point id Euglaod to the coaat of France, Ibe diataoce beioK barriy 
SI rnilee acioaa Ibe Cbaaoe). Tbe upper ligbihouie cooaiaU of a ma>»i«e 
lower (eiieroaJly ocla^oo, iotenialiy circular), tbe laolboni of which ia 
about ITS feet above bigh>waler mark, leaving a perpendicular beigbl of 
the cliff on wbicb it ia ailuatrd of about SOO fret, llie laothom ia roa* 
atructril oQ a uovel principle. It it furoubed with 264 aiirrora, wbicb are 
iQcloaed ou ibr aide opposite the aea by aii Iroaea. Tbeae mirrora, caaiiag 
a multilodiDoua refiection oo each other, affor«i a along and brilliaot licht, 
being clearly viaible oo the opposite coaat, tbroogbout the Dowoa, Ram#- 
gale, and eteo Margate, aod tbe grealeat |K>rt»oD of tbe Ule uf Tbniwt. 
I'be lamp, wbicb ia ia tbe centre oflhr laotboro, conaUta of ooe large aocket, 
cooiaioiag four buroera : aod it auppliea iUelf with oil by meaae uf a kind 
of tiock'work machinery, which, while il pumpe up the utl to Ibe wtek, 
also relurua the aorplua quiulity to tbe reaervoir ; and in caae uf any 
Hefecta, or waul of aupply, by a amatl hydraulic balance, sirikea a aliarp 
tinkliog bell, aa a i$'aroing to ihe keeper. The macbiorry is very aiinple, 
and at Ihe name time rurioua. The lanihorneooaiaiaofa cupola. Ibe roof and 
aidee of which are composed of oeaily wrougbl-irt>a frainea, apparently 
iighi. but auQicieolly abuog to ataad agaiaat tbe lerapeat. Il ia enclosed 
by 4M oblong pnnea of plata glaaa, from S) to 4 feet long. Around the 
cupola, OD tbe Pilericir, la a balcony, reader^ aafe by a caatellated para* 
pel, from wbicb, in clear weaiber, a apleodid view ia obtained. Passing 
from the upper ligbtboiiae, about a quarter of a mile eaaleriy, ia tbe lower 
on*, alaadiag on tbe verge uf the cliff. Tbe tower ia aot ao high aa the 
funner, aeilbrr ia it lighted un the aame principle. Witbin tbe laathorn 
are auvpendcd from copper braoihra 16 Argand lainpa, each having a 
iKtrner of rather Urge dinieuaiuns with a concave reflector of the grestrat 
bnlliaacy, aod about 20 iocbea io diameier. It appeara that it u yet a 
roatter of doubt wbicb aysteni of lighting la preferable, but the Corpora- 
iiuD of Trinity are giving each a fair tnaJ. 

Tk* *• AW S/ar," SiMmboal.— Some eiperimeota were tried on thU vea* 
ael, on the river Tbamea, on tbe 27tb ult., preparatory to the buildiag of a 
new iron steaiacr. Tbe triala were highly aatiafactory, an average speed 
iwing attained, after several trials at the mile distance at Northfleci, of 13 
miles per boor in dead water. The engines and vessel were manufactured 
by klcurs. Miller and lUveahill. Toonage. 26b ; oscUlatieg enginea of 6S> 
horse power; dUmcicr of cylindrrs, 34 inchca; length of stroke, 29 ; aua> 
ber of revolutions per minute, 48. 

Lautick «/ a .Vfraas-rrsarf in tht Tkamra /ar A'ervice la ScotUnd.—A, 
very haiidsume-boilt iron boat was launched, on hatorday, Ihe I6lb all., 
fioai the butldiag-yard of Miller, Raveahill, and Co., Orchard'Wbarf, 
Klackwall. This is the third vessel lumed out by the above firm for tbe 
Kdiohargh aad Northern Railway Cumpaoy ; the two former vcsaela being 
kuowo aa the Auld Reekie^ and Tkcne ^ The new craft iaespreasly 

Mlapled for the passage acrosa tbe Frith uf Furih, and will have a apeed 
•uperiur to tlie iorairr squadron. She waa christeaed Ihe Erprraa, and 
will be furnished with a pair of oscillating enginea of IgO.horac power, 
II pair of fesltveriiig wheels, tubular boilrra, bte.y which are now erecting 
on board. Her length ia ISO feet between her perpendicalara ; breadth, 
148 feet at luwd line ; depth, 11 feet ; draught of water, 6 feet. 

AUtfitd PrspaffinJi •/ a Trsaef 6y Steam ia tkt Ytar 164S,~M. 
(suoialea,directi>rof the Buyal Arebivra of binaucaa in Spain, published 
in 1830 an account of an iuvrnliun by Biaaco de (j'ara), a naval captain, 
who, It Is alaled, eibibited in Spaio, io 1643 aa engine, by whkcb shipa of 
ihe largest siae could be propellid in a calm without the aid of oara or 
Mila. He made an csperimeot before conimtsaiuueri, appointed for the 
purpose of examining bla inventioa at Barcelona, oo the 17th of June, 
1 643»lbc vessel used being a ship of 300 tooa. Garay, we are informed, 
wished til keep bia mechanism a secret; but it waa ebaerved to consist 
partly of a largs cauldrua, or vessel of boiling water, and of two move* 
able wbeets, ooe oo each side of tbe ship. Tbe esperioeet succeeded so far, 
Chat tbe vcuael was propelled at the rate of two leagues io three hours ; 
aod tbe iaveotor waa rewarded by reeeiviog a sum of 300,000 maravrdis, 
lieaidea having his expeoacs defrayed from the public treasury, li ia 
Mdded, that tbe iavcotioo would have been farther encouraged bad ooC 
Stale expeditions of great cunaequeace claimed the ituusediate atteaiioa of 
Ibe emperor. Aud it ia impoftaat to meatioo, that Ibe aotbrolicity of the 
entire history of Garay’s inveaiiuo, aa pobJishrd by Gonxalea, baa been 
tailed Into qaestioD, aod Ibat ao practical leaalta uf any alilily followed. 
A'rarer’a Jffoparme. 

GuUa Prreha Doatt.—KX Seacombe, a No. 1 pilot boat, hollt of gulta 
pereba has been tested. It is 17| feel loog, aod though nearly filled with 
water, and baviag four men on its guowaJe, kept ita buoyancy. It 
weighs 190 lb. aod luataina a pressure of 16 ewt. It not ooly answera 
the purpoae of a pilot- boat, but ia also convertiblo into a Ufe*bML This 
•ubstaocc must make ao excellent hfe*boat ; and before we saw the above 
account, we had (bought uf caliiug atlentioolo tbe feasibility of Ibis appli* 
catioo. Tbe loughoess, elasticity, anil lightness of this material, for the 
purpoae of boal-buildiog, ia uiiquesttuoaule. Tbe price is ooe dollar per 
yHiuod,aa<J 30 puuods must oiske a tsuat of a asoderaie aiae. Tbe old 
gutus pen-ba can be sold at a reduesd prkc.^bcfmf^e Aeieriem. 



/adiea WaterfaU. — Among ibe cliffa of the Enatem Ghauts, about mid> 
way between Bombay aod Cape Comorio, riaea the river Shirawati, wbicb 
falls iaio the Arabian Sea. Tbe b^d of the river la ooe*f6urtb of a mile 
in direct breadth ; but tbe edge of the fall ia elliplical, with a aweep of 
half a mile. This body of water ruabea at first, for tfiO feet, over a slope 
at aa aagle of 46*', io a abeci of white fuam, and la then precipitated to 
tbe depth of 960 feet more into a black abyss, with atbuoderiogooiie. It 
baa, therefore, Ibe depth of 1,160 feet ! la tbe rainy araaoo tbe river ap* 
pears to be about SO feet la depth at ibe fall ; id tbe dry season it ia lower, 
aod la divided into three cascades of varied beauty aod aatoaiabiog gran- 
deur. Juio our foil of (•eoeaee to that of ihe St. Lawrroce, aod then 
treble tbe two nailed, aod we have tbe dlstaece of the Sbirawati cataract. 
While we eliow tu Niagara a vast auperiority io bulk, yet io respect to 
disiance of desc#at it ia bat a moonlala rill compared with ita lodiaa rival. 
~/f»cAralrr Dewtoernt. 

The Amrrican Lakn . — Professor Drake, of Ciocionati basbeea making 
some observations upon these inland seas, and gives tbe results (u the 
public. Tbe ebaio of lakes extends over nearly eight and a half degrees 
of luagitude ia length. Thn evtrat uf tbeir surface is estimated at 93,000 
square miles; and tbe area of country drained by them ia computed at 
400.000 square miles. Tbeir relative sixes are as folluws :— >** Ontario, 
6,300 square miles ; Erie, 9, COO; Su Clair, 300 ; Huron, 30,400; Supe- 
riur, 33,000. Tbe average depth of water in tbe different lakes is a ques. 
tioa u|H>o which there ia DO certaia iofunuatioa. Aatborities differ. Ur. 
Drake gives il aa follows:— SC Clair, 30 feet; Erie, 84; Ontario, 609 ; 
Superior, 900 ; Huron, aod blichigao, 1,000. lu standard works. Lake 
Erie is usually stated to have a depth of 130 feet. Tbe depest aouadings 
have been made iu Lake Huruo. Off Saginaw Ray, 1,800 feet of liae 
have breo seat down without fiudiug the bottom. The aliitude of these lakes 
varies step by step from Ualario to Superior. Lake Oalario is 133 feet 
above tbe tide-water of Ihe St. Lawrence. F.rie is 333 feet above Oolariu, 
aad 606 feet above tbe tide-water at Albany. St. Clair ia 0 feet higher 
(ban F.rie; Huron aod Michigan are 13 feel above St. Clair, aod Soprrior 
lie* 44 feel above them. Tliia shows the cunuas fact Ibat while the sur- 
face of Huron ia 684 feel above the level of the ocean, its bottom, at 
Saginaw Bay, is more than 1,100 below tbe same level. I he waters uf 
these lakes, with Ibe eiception of Erie and St. Clair, are remarkable for 
thrir transparrai-y mud delicious flavour. Uf Lake Huron, Professur 
Drake ascerlaintd that tbe water at the sarfacr, and 300 fret below tbe 
same place, indicated precisely the same temperature, — umcljr, 66'^. 
Hia explaoBtioo of ibis fact is: tbe waters are so pure (hat the rays of 
the sun meet with ao solid matter in suspenaiua to arrest aad reUio tbe 
beaC” 

AVir r<meal. — Tbe BuffaU Jvunul deacribes a valuable cemcot, which 
was first discovered io 8baroo, Mediaa couoty, Ohio, aod, after uader- 
going tbe moat thorough teal, baa been pronounced of great value for 
cementing ruofs of buildiogs, steamboat decks, 6:c. Tbe ramr itself (says 
tbe CferWaad Herald) is one of the moat siagulnr depoaitories to be found. 
It seems as if poured into a large saod-stuoe basin, covering some four 
acrea, ia fuuad at tbe depib uf 30 feet, presents ao even level sarfacr, is 
about 6 feet ibieJe, and when dug out ia no harder tbau lalluw, and is en- 
tirely free from dirt and other impurities. Aa rxpoaore of two wcrki to 
tbe air ebangea tbe cement to stuoe, ao bard, that it la difficult to grind, 
in preparing it, Ibe cement ia first ground when green, aod after it hai 
been bardcaed, it is ground again, aod remaiDS in a powdered state ootil 
mixed willi oil for use. W hen applied to roofs, it bccoura bard and 
durable aa elate, and ia a certaia fire-proof, and is iu no way atfectedby the 
weather. W'e have been shown a apeciraeo of tbe cemeot that baa been on 
Wood Dine moolba, which adheres closely, ia aa hard u tbe slates used lu 
Kboola, shows pencil marks equally aa well, and baa the grit of a fioe 
bone. Tbe coat is small, being 3 dollars per cwt., wbicb, with tbe same 
anvouut uf oil, ia sufficient to cover l,3tH) square feet. 

A Pertraii Mr. T. Cukiti, by PickeragUl, baa been aibscribed for by 
tbe Builder’s Society. 

Sal/.— -A epriog of briae has just been ** tapped,” by Mr. B, Smith, at 
Druitwicb, Cheshire, at Ibe depth of 317 feet— being a greater depth than 
any before discovered ; tbe usual depth being 170 or 180 feel. 

Oa the Oecurrence qf r«aadiaatia the Rr/iiury SUg qf St^ff9rd9hirt . — 
Mr. Deck, ID a comiuunicaUun to tbe Cktmtcal Gazette, says—** Being 
commissioned by ao emineut Koglisb railway engineer, who baa dircrted 
much atteniion towards tbe qu«Iiiiea uf iruo employed in bridges, &c., lu 
examioe aume refinery slag, wbicb, witboat any asaigoable reaaua, had 
tbe property of imparting exiraoidioary ductility to the iron with which 
il was mixed,! have succeeded in discuverioga lai^e quantity uf vanadium, 
exiaung aa silicate of vanadic acid, combioed with aoiall portion* of 
Bolybdeoa, chrome, and the usual quantities of pboaphunc acid aad sili- 
cates. Tbe first ojclal being cunfioed to few kKaliiiea, baa bad its pru- 
penie* but little studied by Englisb cbemiata, aod boa hitherto beea found 
in DO other slag than that from the Taberg mine in Swedeo, the iron of 
which IS rmurkablc for its ductility ; aod no meatiuo is made of it io Dr. 
Percy’s eUburale analyaea of slags for tbe British Aasociatiuo. Tbe quan- 
tity of slag at my command uperated upon was very ttuall ; but Ibe vana- 
dium existed la a much larger proportiua than lo the Swedish slag, which 
1 have sioce examined ; and it is, doubUeas, Ibe cause of the aopcriur 
duclxliiy of both.” 
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A A’#*' ifelkod qf Cutting Trmekfi fvr />rflM TiUt hM been iivented 
by Mr. Wbiie, of Keonio|{loo*roe(l ; it ii for tbe pur)HJ»« of e)j«in|*out Ibe 
•ertb, of jost tallicirat width for Uh} ndmUsioD of the pipes, iosteed uf 
tbe aaoccetsarj tod ezpraufe pleo at present (from necessity) in use. of 
dijtfing a trench large enough for the men to work io. perhaps, 9 feet 
broad, when it may require ooly a 4 inch, or, at must, a A-ioch drain. 
'File machine consists of two targe wrought'iroo wheels, of any required 
diameter, ioeb thick at tbe centre for 19 locbes diameter, then tapering 
to a knife-edge, which is to be haniroed steel. These are Alt^ in a 
frame, ianiedtately behind each other, but sideways, such a distnoce apart 
as to suit the diameter of tbe pipe iolended to be employed. They turn, 
howeier, rather closer at boitucn than at the top, io order to render the cut 
of a U}>eriag form smallest at bottom, for the more ready removal of the 
earth. The inplcment is drano by bone-power backwards and forwards, 
in Ibe dirrctiofl of the cattiog, until Uie necessary depth is required. As 
these kuife-wherls wonld cut much better, by having a jet of water drip* 
piag upon the earth to be cut, a cislrro is proposed Io be carried upon the 
frame. To give increased— indeed, doubIe**-puwer tu the horses, whro 
the friclion would be very great, a small anchor is to be fixed in tbe ground, 
at any divlacice, for a single piece of cutting— a rope from which would 
pass through a pulley on the machine, and the horses pull from that end of 
the rope; the earth is aflerwarrii removed by a peculiar plough, Suppoe- 
ing tbe inipleraent to travel at the rate of 1 1 mile per hour, and that it had 
to pass over the ground three limes to produce tbe required depth, and that 
the disiMDce between tbe drains is 90 f^., in 10 hours it would cut 18 acres. 

Smflting Copper.— A ccM’irspiindeDt of tbe Jl/iaiag Jearaef gives the 
folloiriDg process as adopted at Toraas, lo Norway Tbe ore, which is 
Ibe cootmuo copper pyrites, coolainiog a large proportion of sulphur, 
when brought from the mine, is spalled to about the size of a walont, A 
round kiln, built of dry stones, about 9 feet high, with apertures at short 
intervals, is constructed \ two cubic fathoms of wood are laid in tbe bot* 
tom ; un ibis the ore is placed; this quantity of wood, in general, is sup. 
tMued to be suOkient fur the ealcioalioo of 100 tons of ore. \t beu lit, 
the mass gencrmlly burns fur three weeks ; towards the close of the opera* 
lioo, smalls are thrown on tbe pile, to prevent the too rapid calciualiun of 
the ore. As soon as tbe fire has ceased, tbe kiln is opened, and the ore is 
then wheeled to the smelling*works ; lfproperlyciUciued.it has a dark 
red appearance, aud is exceedingly friable ; great care is required in this 
Operation, as too much Iwat will cause the ore to melt, aud a regulus will 
b<* formed. Tbe ure is, in general, allowed to remain three or four days, 
{•rrvjous lo its being forwarded lo the ulterior operations. It is then 
iiirlted lu a common blasi-furuace. simitar lo those used io the Hsrtz, and 
other parts of (fermany ; it requires there about 70 cubic feet of charcoal 
to smelt 8 cubic feet of copper. The regulus produced from this operaliuo 
is from IS to 80 |>er cent, produre, has a eoarae o|m>o grain, and, in general, 
a deep purple appearance. This is subsequently calcined sit limes; a 
semicircular kilo, about f> feet long by 8 feet broad, with an aperture at 
the tod, is built ; 4 fms. «i( wood is io geoerni required to the produce of 
10) tons of ore; each calcination lakes about 84 hours. AAer undergo* 
iog these calcinations, the regulus ■•sumes, when brokeo, a white ap> 
pearai»ce, with a close grain, wimewhal similar to white metal. Krun 
Ibence it is takeu lo tbe copper foroace, and after remaining there 18 
hours, is lapped out in tbe form of rose copper (gakn Tbe pro- 

dare of this ts about 94 per rent. 

JVood Caricnittd bg /Ugh- Prttmre Sf e^lm. — U. Yiolctle, comraissary of 
the govrrnmeot gunpowder works at Esqueros, has communicsled to the 
1'sris Academy of Sciences ■ process be had adopted for making ebsrensi 
suitable to tbe msnufseture of the best kindi of gunpowde . He finds that 
at s teropersture of 200'^ centigrsde ■> to392°Fsb., wnod docs not car* 
lx>nise; that at 230^ centigrade » lo 482^ Fab., an imperfect charcoal alone 
is obtained, formerly called bniUott, or burnt wood ; that si .300^ ce nligrsde 
B to 572'’ Fsh., tbe red charcoal is produced ; and that, at 350^ centigrade 
SI to 662'’ Fall., at»d above, the operation invarisbly furniihei tbe black or 
rompleie chaicosl. The time necessary for carbonization, be found to vary 
from three hours to half an hour, and the product* passed from red charcoal 
to black progressively. He al»o look account of the produce of tbe char, 
coal, and found it to diminish in quantity in proportion as the carbonization 
«a» carried to a more advanced stage. The quantity of wood usually ope- 
rated upon by M. Yiolette was 25 kilog. • i cwt , and tbe wood employed, 
tbe buckthorn {rhamnu$ Jnmfula). 

Trtf.—K few days since. Ibe workmen employed in the railway* 
culimg tienr Ibe Coalbourn Bruuk, Staffurdsbire. discovered a fossil tree, 
inn perpendicular positiuo.io the lime and iron-slooe formatioo railed 
ciunrh. It was 80 iorhes in diamrirr, and the top as Qat as if regularly 
sawn iifT, while, lo weight and hardness. it rrsembled ircm-sloue. A piece, 
of 4 feet in length, bas been sent lo Enville hall, tu enrich the Karl of 
hiamfurdU museum; Ibe lower part still remains, but its leogih has not 
yet Ik-e. ascertained. 

A Coal iMon Fire . — Voder the villsge of Lower Haugb, near Rotber* 
bam. Yorkshire, an extensive bed of coal has I>een burning for twenty years, 
and threatens to dMtroy the villsge by undermining the fouttdaiions of the 
houses. Tbe heat is very scn^bly perceptible at tbe surface, and the in- 
babitanti take advantage of it as a natural hot-bed for raising rarly vege- 
tables. The sulphurous smell and smoke, however, form a great drawback 
to ibis privilege, aod indeed render some of tbe houses scarcely habitable. 
The coal was ignited at a part where it ^bassets out.” by making a large 
fire there for tUe purpose of burning itooea intended for road material!. 



The ** Great Brilain’' 5/Miw*S4i|p.— Tbia celebrated veeecl, with hec ma- 

chioery, nils, ssehors. csbim. Ire . was p'<t up for sale by soctloo, at Urmwot. «• M«v 
day, l>w iHth oU., at wbicb port iba baa t>cfD slue* SvpUaulwr laal. Tb* ** GmX Mnus' 
wa* bqlK at Krtalal. la |l*44. by tb* Urast Wf«Uni Zt««oi.8btp Cnmpnny, Isr tb* !V,« 
Yurii trade 1 sK* was 4.40 t«M. r*etsl*rvil utd wiaaaumDeott b«r Witftb oC feaw mU 
foie-rak*. r**l { ditto ovtr aLl. ZIU rt. 3 isi.j b*«iB. bO ft. 4 in- 1 d*pm Si <**t. »b» 
wws propetlrd by rngton oT wwrty l.lhO bara*s*-pow*r, and fllt^ with Wookners 
|>at*ni Kivw prop*U*n and baa armaiBiiidallovi tor ‘iXO rabio paaaaagrrs, vltb au«*^ 
r«uB to* WiO tona ewrpo {•npasur*iap«i). and 1.100 low* r««l. R*v r*eat atnagth *waMM 
b«r to wlibtlaiKl the aboefcs oi Uie bcavkaS aeaa. wbU* atrudad la Dundtam Bay. as tbv 
Bwlbani cfwat oT Iratand, tbroBabout a irboS* wlaUr, wUhoot In lb* absbtcss d/(r« 
alivftne her tla*s. Tb* daasag* dnn* lo lit* ruftn** aud atUp’s bottosn baa b«*a cwrfulu 
estimated, rnttcr aarveys by comp«iem ei>atD««rs and abip-boUders. aod. fur a 
aum. ihr wbele ablp and Bacblaery mkfbt. It la stated, b« rcatored tc tb* twtpiftal cwb* 
tl«a. Witb a aBalUf pair of cuelfl**, capable al propaUlnf h*r at a aliebUy r sdarw 
ap***!. by whicb h«r coal stowag* wnald be r*dar*d eoc half, ati* arouJd ac*aB«»«dau 
over 1.000 psnlgrmata feradtstant vuyage. Ih* spadous sal«.rooaia of U**sra- Tuagw 
aod Curry, wer* d*n«elv crowded wllb merebanta froni all paria ot tbe btoirdoai — Ibew 
being at Mast 303 fmUemm present. Mr. Carry aatd, b« waa Inatrurted to put ibevcBcl 
up at a certain price, for lb* paitlea by wtidoi b» wm empUiyrd. bat be sSkowid preter u 
«arr froB Ibe rampasy prwDt. Home time having elapsed, tbe anctkw«*r infwrtwnt U* 
cowipany that SO.OuM. wen etfervd lor brr. Another rwnae lb*ti enatied. wbeo ba mtS Sr 
abo'tid tab# brr In, on account ofth* ewnera. at 40,<VHU. builwg Ibe progreaa of Ibe 
sale. It was auted In tbe room, that ir fro* ao.OOor. loZX.MKd. bad bo«a Wo for ttr ««aarh 
ab* wnld ba*« been aold. bbe orlftaally cost 12S.OUOt. 

The Xett Pari at Battareea . — Tbe new park at Bettervre, which kes bees 
for BOBC Ikme to abryonee. vltl be rOBBanced wltbout drlay, ootlcea havtoc bc*n nw 
v*y«d ua tbt littb all. to all the resklrouea lb* spot, that Ibry bus! qalt poaarstna, tbr 
ltiien(l«n being at ooc* to remove tbe boiBeo. The w*ier wvrka will reniala. TV past 
will cxIcbJ lb* whole dlatanc* between Batteraea Br^n and Nine EJaa, and from tSa 
bank of lb* nver to the public road acruaa Uslter*** ^ida, tnablng the leagtb of tbs 
park about two bII«o ana a quarter, and Its width a little more than a mil*. A carragt 
drive forty feet In breadUk will be furmed alone tbe bank of tbe Tbaate*. and a wwtws 
iton-bddgv will be tbrowa acraoa tlve r1r«f to the apot wbere Ut* Red llooa* now asatMa 
Towards lb* constnictl4>o ot this bridge tb* MarquH of Wc*<Blaat*r baa cMsirtbwted Ua 
sum of At tbe aouib.w*s4rrn boundary of tb* park ao elegant rbuicb baa Wts 

ereclcd, and «ill b* r«My far conaevratloci In Uic course of tb* preoent autumo. 



XaXBT or ICEW PATEIfTS. 

OnAWTKO IN BWGLAND ZmOM AOOUBT 22, TO StrTZMBKK 21. 184?. 
Six Moatka Enrolment, ualeea alhentiae expraaatd. 



Kogb Lee Pattloson, of Washingtoa.bouae. Oatrshead, Durham, ettemlmi laansV 
turer, for *' Improveanmta In maaurarlartng a certaliv compound or certato ubis ani'i 
of lead, and ifae apullcation of this and certain oiber cOBpouoda al land to swvw 
useful purposes. *'—neulcd August 7S. 

Alfred Vincent Newino, of Cbancery.Uo*. Ulddleset, mecbaalcsl diaugblamsa. <w 
** ceruia Impruvetnents In dreaalogat cleaning grain, and la aefiarsUag csirwueowiasQ'' 
thertlrOB." (A communlcntloii.)— Aaguat 23. 

Edward l>*«ch, of Huratpr*potnt. buasex, bet-bouM buUdar, for ** ImpniinBsiiu la 
tbe rooftag coearrvatorita, b»t.bo«a^ aod other like tlructarca. '’—August 

Wllllaa Y'oong, plUBber, and Henry Bargeaa Yount, engineer, both of Banacaplr. 
Deroa. lor ’* laprovcments lo aBclUng and redoing lead orea.’***Auguat SN. 

Cbarlea Rowley, of BlrrolngbatB, Warwick, button. ossau/aeturcr, for ** Impeoe s ttrati 
la Iba manuCaeture of bottons-’*— August S< 

Elisabciti Cbree*. of Homrrton Castle, Homerton, lllddletes, fur ** laproetiasan '■ 
tb* manofictorc cf sealing wai.**— Aogual 39. 

Peter Wright, of Dodley, W’orreater. vlrc and nnetl ntauiikeltirer. for •• rertala le 
proeemenis In tba ntnuUctorc of vke-bosta, aod In tb# Bacbloeey fur effecting th* 
•aar.’*— August Zl. 

George Nasmyth, of Ebory-ilreet riallco. If Mdleacx, drd eoginecr. <or ** certaie fo 
provemrnia la the conalmcllon of dr*. proof flooring aod rooftng. which Improreasrsu m 
alao applicable lo the eoostiurtlun of viadurta, aqueducts, smd culrerts."— Vptemtiw i 

Wililam Wbeldon, engtoeer to bleaara. fobn Warner and Soot, of Jrsrta-o««*n 
tvondun. brass-founders aod eoylneers, for ** Impeovemeota lo pumps or mntblorry V 
raislog or forcing flalda.**— September 4 

John Lewla Rleardo, of Lowr'dea.aqoare, Middlesex. Rsq . M.P., tor *’ IfnprswvBr.t* 
lo elec.r1c telegrapba. and In apparatus conaaeted therewith beplember 4. 

WllUam Edvard Hollands, of 73, KegeoUquadraat, kllddletex, deotMl, asid KUSalaj 
Whitaker tirven, of 13, Waltuh place, Lbrls**. geollemsn, fur ** • new Banuiacurr si 
artlnrial fuel In blocks or tumps."— iIrpteBber 4( four monlba. 

WIlUain 1,'jak, of Newcaatle-upoo-Tyne, for " laprovaBroia lo steam. engine*-*— 
Bepiember 4. 

Henry SiBiUb. of Volcon-worlrs, West Breasrtcb, for *' tBproeeaents to the ■t's 
fact'irc of railway wheels."— bepiember 3. 

William Dickinaoo, of RInekbum, ImncasOee, snaebine-makae, foe "rwetaln l ni|a ass 
Bents In, and applicable to, loom* for weaetag."— Sepieaber il. 

Robert Waller Wiafltld, of BIrmingbsa, nerebaot and Bsaulartorer, aad Joba Wsid. 
of Blrmlngbant, aforesaid, a workman la tbe employ of tb* raid Robert Walter Wlnte*-. 
frrr " ctrtaln Impmremrnti lo iti* manafactore of tabes aad la tbe BSoufortart sf cr 
tala sriUles asa-ie lo part of tubes.'*— September J4. 

William Sager, of Rvrbdal*. iMnraater, wool-dealer, foe * certain Improeed Mas* uN 
apparaios for effecting the traasU or cuoveyajw* of gneda. paaaeagers, aad corrsapsmdrsrc 
by land or water, and tor other such puqiotea, part or pacta of wbkb means and appant-a 
contUiut* a nrw and Imprursd method of geiirra'iDg aleam, which Improeemeal h s^ 
pikabte to oiber puipoacs to wbkb steam la gvaerally appU*d m a BOUee power **— ary- 
temb r 13. 

William Drown Roof, of Stanbope-atreet. Bagent'a.park, cbesilsl, for ’’certaJ* la 
prerrmrnia in tbe constrwiloo of tasplrotors September *f I . 

Henry Wilson, foremaa lo Messrs. William Urrovea aod Soe, of the Sbeuf-worn 
BbelBeld, for " iBproremeoU in tbe maaafactare of cblarla aod googts.**— heptembrr 

Jotepb Idllle, of Mancbasler, eogirkrer.for " certain msrblaery or apporaUm appb si.^ 
for pur'fying and cooiiag bqulds, aud tor purifying, condeaslog , aod cooUag goas* - 
hrpirmber 31. 

John k'rearsoo. of Birwilngbaa, machinist, for " ImpravemCfiU Id beading or sbapu| 
Iron wr steel, aud oibar mgls la."— bepiember 31. 
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CANDIDUS'8 NOTE-BOOK, 
FASCICULUS Lxxxvn. 

“ I mutt htT* in«#rl7 
•• Urg* * rltarUr the 
To blow 041 whom I pltcae.** 

I. I lately called attention to a very feoalble improvement, or 
rather, highly deatnthle completion, of an important public edifice 
— namely, Somcmet-place ; and my remarka appear to have been 
not entirely thrown away, «ince they have been noticed by othen. 
1 •will now mention anotfier building — a public one, of cnnaiderahle 
importance, and admirably aituated in many mpecta, it having 
among other advantagee that of being placed directly at the ex- 
tremity of a viRta from one of the most freauented thoroughfarea in 
the whole metrupoliiC Notwithstanding lul which, it ia in itself a 
most fiagitioua architectiirnl monstnanty. Can any one, after this, 
heat a loss to gue«a what is the building which I allude to? 1 
mytelf know of no other so situated, precisely at the end of a vista 
whose sidca enclose it. Aftcrthis, and my c^linf it a perfect mori- 
etrofuty, can you possibly be any longer in doubt r Those who still 
are so, ought to be left sticking fast in it, and leR to help themselves 
out of it aa well aathey can. Don't be in a hurry, gooo folks; take 
your time, or take a map of London, and examine it, and then — 
Ob! you have found it nut, have you? you ^esa that 1 allude, 
aAer my own rigmarole fashion, to the front of Guildhall. Well ! 
since there is no denying it, I confeos it : it is the front of Guild- 
hall that 1 mean, — and both mean and unmeaning enough it is in 
itself. Civic taste runs more in favour of turtle soup than archi- 
tecture, or the riiitens would abridge the number of their annual 
tureeiifuU of that luxurious fure, in order to accumulate funds 
for a worthy exterior to their banqueting-hail. As far as it goes, 
their taste is unexceptionable, but it does not go far enougn ; it 
is very palatable, but not at all palatial, — at least, not externally, 
the exterior of their Hall of (>uUd being aa tasteless aa can well 
be conceived. Instead of turtle, venison, and champagne, it an- 
nounce water-gruel and cag-mag ; it bring the most veritable 
architectural cag-mag ever produced. Some of the city folks 
must, I think, have hmged to carry off the Victoria porch from 
the Palace of H'estminster, and plant it ns a portal bef<»re their 
Guildhall, with such addition as might be found requisite for 
filling up the entire froutag^' M'hat tliat last may be. I cannot 
undertake to say, — there being no published plan from wliich mea- 
surements can W asi'ertained. However, tnat we should there 
have a /uc gimUeor duplicate of the Victoria porch at Westminster, 
is not at all to be desired. We might he very well content with 
something of similar character in regard to nuhlene^ of idea uiid 
grandeur of design. Yet, so long as there is no absolute occasion 
for doing anytbing to the building, nothing is likely to be done ; 
wherefore, one is slniost tempted to regret that it was not burnt 
down by the fire that broke out close by it some time ago, and 
threatened to lay hold of it ; but was, unfortunately, laid hold of 
itself, and arrested before it could perform the good office of 
ridding us of that scandal to City taste. Pity that that taste U 
more Apician tlian Vitruvian, — that it patronises turtle soup to 
much, as to have no patronage left for architecture. 

II. There are buildings which seem to have been intended to 
exemplify errors and defects, and thereby deter from anytbing 
similar being attempted. Among such monitory and well- 
iotentioned works, we may place the front of the iCuyal Institu- 
tion, in Alhemarle-street, which looks like a huge lodging-house, 
with as many eyes as Argus, peeping out from between the columns 
of a Coriutliian temple, — perhaps that of Argus hinmdf. In- 
structive it may fairly be called, inasmuch as it makes manifest 
at a glance the utter preposterousness of attempting to unite 
together, as is there done, two such irreconcileahle systems of com- 
potitum aa are those of Columnialion and Fenestration. Now, I 
am not quite so strnight-laced in my opinions as to object to an 
order being employed ns decoration, but then it sliould in every cane 
accommodate itiiclf to the stnicture which is so ornamented, 
instead of nifectiiig to produce the same expression as a simple 
open colonnade, where the C4ilumns and their entablature alone 
constitute the exterior of the fabric. When first seen In such a 
foreshorteiuHl view of it that the windows within the intercolumna 
are concealed, the front of the Royal Institution suggests the idea 
of an open colonnade u(H»n a noble scale ; but the very next minute 
we are undeceived, dUappointed,— even disgusted. Instead of 
finding anything like nuhlencss or grandeur, we are shocked at the 
positive littleness and meanness which prevail in everything but 
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the columns themselves. Not only U there a most violent and 
offensive c^mtradiction occasioned bv tbe adoption of conflicting 
modes and idc-as, but there is no sort of keeping whatever as to style. 
After the columns, there is nothing whatever of C'orinthiaiiism 
in the other features and details. We find the mo^t florid order 
applied as decoratiun to what is itself kept most peiiurioinJy bare ; 
BO that richness and poverty of style— or, I might say, style ami 
no-style— are coupled together. With such absence ot all artistic 
feeling is that pretentious fayade treated, that what U meant for 
its decoration, causes the building itself to appear most insignifi- 
cant, or even woriu*. Although both the columns themselves and 
the front are Urge enough, the whole is a muss of littleness ami 
prosaic sameness; for, as if there were rather n paucity than 
superabundance of windows, the very doors are made to resemble 
the windows ns much as possible : therefore, so far, the desim may 
be said to be all of a piece throughout — yet after im> unlucky a 
fashion, that instead of being a merit, that circumsUncu becomes 
a defect. 

III. Taste is subject, njt only to wholesale revolutions, but to 
strange fluctuations and relapses. One day we are disposed to 
think that taste has taken a better direction than Wfore, and is 
likely to advance in it if allowed to have its free course ; when, 
the very next, perhaps, we are startled and shocked, puxzleil and 
perplexed, by some architectural monstrosity v»hich runs quite 
counter to, and upsets our calculations. Although such is the 
fact, it seems hardly credible that two structures which are almost 
within sight of each other, and erected in the very same year, 
should exhibit such diametrically opposite tastes as do Bridgew.-iter- 
house and Mr. Hope's new mansion in Piccadilly. The latter is 
such a vile compound of uncouthness and deformity, as to he 
nothing less than marvellous. That precious sample of design is 
said to be by si*me foreign architect,— which is the only thing to 
console us; yet, let whi»ever may be rej'jumsible for the design 
itself, the dUcredit of adopting it fulls upon no other th.an Mr. 
Hope himself. Had an ignorant employer— sme compelled to 
trust entirely to the taste and judgment or others, been prevailed 
upon to make choice of such a piece of studied ugliness, he would 
have been to be pitied, and our aatnnishnient would have been 
greatly diminished. But Mr. Hope is not the man to be so im- 
posed upon; he has the reputation — the hereditary reputation 
at least, of being an authority in matters of art and taste, 
wherefore he U almost the very last person from wlium so public 
a display of bad taste was to be apprehended. Besides marvelling 
much, there is also room fur fearing that, through the influence of 
his name, his example may become cuntogimis, and encourage 
others to perpetrate similar architectural enormities. One ctim- 
furt is, the building seems to be universally disliked and condemned; 
while the evil cl»e to be apprehended from such example will now 
be greatlv counlerncted by the very opposite one of liridgowater- 
bouse. What i* to be regretted is, that iiintead of occupying as 
public a situation as tbe other, the latter mansion is comparattvely 
secluded from notice. Even its Fark>frnnt cannot be seen very 
satisfactorily, all the lower part being completely screened by the 
garden, with its fence and shrubbery ; and of as much of it as is 
visible, the rich and delicate detail Ih*c<iiiivs almost lost, owing to 
the impossibility of approaching sufficiently close to inspect it a;« 
it deserves. And the other, or nouth-fronl, w hich is somewhat the 
longer of the two. is where it is almost concealed from public ob- 
servation, — t'levcland-row being no thoroughfare into iLe Green- 
park, but a mere ruZ-de-sac. 

IV. Bridgewater-house puts its neighbour, ** Sutherland," quite 
out of Countenance. The two buildings contrast verj’ strikiiiglv 
with each other, and aflTord a very good lesson, and make manifes't 
that decided improvement upon the whole has taken place witliiii 
the last five-and-twenty years. In point of architectural quality, 
Sutherland-house is a very ordinary pntdiiction fby two of the 
Wyatts) ; mesfum in its enscmhZr, and insipid and flavourless at 
the best. There is nothing about it that can really be called style : 
it has none of the stamina of style, but merely feeble, us.' man- 
nerism, without a single touch of genuine artixlic feeling or taste, 
or of con amor* diligence. Undoubtedly there are m.iny things 
quite as poor, or even very much worse; therefore, if it be anv 
praise to say that of it, to such praise Sutherland-house is un- 
equivocally entitled. Such praise, however, is only condemiiatiiMi 
in a milder shape; and if the structure in question is not to be 
called a failure, it is only because nothing mure than dull rtmiiuier 
mediocrity seems to have been aimed at — and it has been produced. 
Ap«ley-house is another piece of Wyattism, and is such as to 
make us hope that that irm is now departed from among us fur 
ever. In those days, Sansovino seems to have been quite unknown 
here, or else must have been put into an Ind$x Exjturfftitoriug, 
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V. In the 8ubject« (renernlly proposed to nrfhitectuml ttudenU 
in competition for acHclcmical inedalti or other premiums, no very 
iH’eat jiid^ent is shown, they heinfr almtmt invariuhly of n cUm 
alfo^ther out of the sphere of usun) practice. Such subjects m 
royal |Nilacrs, senate-houses. CMth<Nlra]«, and others of a similarlv 
ambitious kind, do nut exercise those faculties and abilities whicn 
are most of all necesuiry, because the op|K>rtunities fur exertinj^ 
them are comparatively of every-ilsy occurrence. He who can 
display talent, inirenuity, and taste, on occasions which seem to 
affiird hardly any room for di«playinfr them, will be at no loss for 
ideas on more im|>urtnnt ocraf>ions that may require him to put 
forth his strenfTth, at the same time that they anord ^eat scope 
for his imafination. The converse does not hold f^ood : the pro- 
duction 01 an extrava^nt chimerical projrt as an academical 
theme, is no pledf^' for the sort of talent which is really wanted, 
any more than the uhtainin^ a Gold Medal is any pledjte for after- 
distinction. Subjects so rare ami exceptional that they may be 
ranked amnnff the phenomena of the art, are hardly the very best 
preparatory themes and exercises. Even (rrantiii)r that they tend to 
develope and confirm artistic talent of a hi^fherifrade, if the talent 
itself be of a kind that requires extraordinary emergencies and 
illimitable resources fur exerting; and displaying it, it becomes, in 
a manner, a superfluous one. Unless he at the same time has 
powers more generally available, the possessor of it is likely to 
prove in the condition <»f Hercules employed in spinning with a 
distaif, at which lalmur his gigantic tht^ws and Ninews could have 
been of little service to liim. Of Hercules’ handiwork of that 
HOI I, no “long yarns'* have been preserved as relies j but no doubt 
they were rather clumsy ones — as clumsy as this fantastic compa- 
rison will perhaps l>e considered by many. So 1 drop it, and re- 
sume with a fresh paragraph. 

V'l. Such ambitious efforts in architectural design as those shore 
alluded to, do not at all serve to call into play what is a mi.*st va- 
luable species of ability, that which can accommodate itself to un- 
toward circumstances, and overcome difficulties. Where a carfe 
ittanehe is offered, all those thwarting and fettering conditions 
which the architect must expect to meet and rontead with, are got 
rid of at once. UompHralively little exertion of thought is re- 
quired where what may be called dreaming will suffice. Were 
carte M>ncA< matter of course on all nrcasions, imagination might 
he left to rim riot at will. Though as to imagination, it may 
be doubted whether even that is much exercised and disciplined by 
the kind of subjects proposed for Gmndt Prix and Gold Medals. 
They generally show more of high-flnwn but empty architet'tural 
honthfut!^ than of fertile invention. ^V■|leIl examined, they may be 
found to be made up out of the usual stork ideas — i»ome of them 
rather worn out, or at least the worse for the wear. It requires 
no great exertion of imaginution, or power of fancy, to draw out 
upon paj>er mile-long colonnades, or spires that s^all pierce the 
clouds. Between such mere extravagance and the artistic and 
]H>etical, there is a wide difference. Moreover, it is very possible 
to be exceedingly extravagant and exceedingjy dull at the same 
time. Some of ^>ane*s architectural “ visions," as it pleased him 
to call them, partook of that ilouble quality. 'Tliere was enough 
of them aa to measure and quantity, but the stuff itself of which 
tliey were formed was very ordinary and homespun-— far more prosaic 
than poetical In texture. Schemes of such magnitude have ere 
now been produced u|K>n jiaper, that Barry's “ Palace of \1 eslmin- 
Bter" would shrink into insignificance in comparison with them ; 
vet, though the things themselves have been of monster size, they 
Lave uftener than not been made un of rather dwarfish ideas. 
Even empty common-nlace may l>e inflated to such bulk, as to look 
not only large, but solid too. But ■» a muiislcr projrt proposed 
by an Academy is retiiiired for producing the iiiflatioii, the bladder 
empties ileeli^, and falls to the ground again. M ere colossal mo- 
iinmental edifices reared by u» every day, there would he some 
reason in proposing them as subjects to students; although even 
then they ought to he acatmpaiiied by some sort of condition^ 
which would have to be observed ; but as such is not the case, it 
would surelv he better to direct study with mure regard to the ap- 
iilication of^ it on ordinary occasions. And the talent which own 
display itself upon such (Kreasions,— which is capable of elevating 
w hat seems to be a common-place subject into the sphere of art, by 
happiness of treatment and wkilful touches,— is though it may seem 
a comparatively bumble, an exceedingly rare one. It is one that 
demands artistic feeling, and a thorough knowledge of artistic 
character and effect. It worksout,a8 it were intuitively, rules for 
itself, which unlike onlinary technical ones, do not admit of being 
formally and clearly expressed in words, 

VII. Ordinary rules have, no doubt, their serviceahleness, but it 
is rather of a negative sort : the observance of them will prevent 



faults, but will not ensure positive beauties, or other merits than 
thi>se which p.xrtake of mere routine, and are therefore equally at 
every one's command— of the novice as well as of the maater. 
Rules are indispensable, since they constitute the vet)' grammar of 
the art ; but from its grammar to its poetry the distance is prodi- 
gious — at least, so great that ninety-nine out of a hundred never 
advance l»eyond the former so as to reach the latter. >Vhat is 
done by mere rules and routine, can be accomplished by one man 
just as well as by another. It is the something more — the uivde- 
finable and individual non socAf, which lying beyond the reach of 
rules, is not to be overtaken and caught by them. As far aa this 
finer quality of art can be studied and learnt at all, it ia what every' 
one must study for himself ; for it is nut to he learnt from general 
precepts and rules, hut from a careful and diligent examination of 
examples marked liy such felicitous qualitv. Rules teach mticA, 
but they do not teach all. Yet, instead of being frankly acknow- 
ledged, this is a truth which is thrust aside and Kept out of sight ; 
whereas it is one that ought to be strongly impressed upon every 
student. Rules and the observance of precedent will suffice for 
mere mechanical copying, but if architectnre need not, or cannot 
now advance beyond that, it ought to forfeit all pretension to the 
character and title of Fine Art. And why should it or its fol- 
lowers for it he ambitious of such title, if it cannot sup|>ort it by 
acting up to It ^ If we are content with it in its present con- 
dition as a mechanical art, wherefore not confess as much by cjUI- 
ing it ni, instead of claiming for it an empty title, which only re- 
minds us of what it no longer U ? Asa Fine Art, all its privilegee 
seem to be gone ; therefore, they and its power being gone^ h 
would lo».e nothing by being deprived of its nominal rank. This 
will, no doubt, he considered very' harsh and unw-elmme advice. 
^Ve^l, then, if its rank must not be given up, let us endeavour to 
render it worthy of such rank, and to re-instate it in its quality of 
Fine Art, endowed with all those prerogatives and privileges of 
which in these latter days it has been despoiled and stripped, 
and forced to subsist upon the remnants of its former treasures. 

VIII. Many, it might be supposed, would be really glad, were 
the Idea of architecture being a r me Art tube altogctbeVrenounced, 
sinceart does nut seem to be at all their element. They are saferoo 
dry land— on the honest terra firrua of practical routine. Art is a 
treacherous element to those unproparea for and inexperienced in 
it. If, according to the opinion which, though not fumially ex- 

rcssed, is to be gathered from the remarks of certain w riters, we 

avc no further occasion for artistic invention, or any actuallr ope- 
rating and creative principle iu architecture, but may get all the art 
that is required fur it at second-hand, and would therefore do weQ 
to confine ouriielves exclusively to traditional forms and ideas,— if 
such be the case, and we can now dispense with art itself, we can 
surely disjiense with the name of it. Or, if we must call it art, 
let us call architecture the art of making new buildings by 
copying or hashing-up old ones. But to affect to consider and 
style it a fine art, when we make it in practice just the reverse, 
partakes too much of qimckery. Architects are now such a nume- 
rous cUhh, that it would be strange if there were not some among 
them who might fairly aspire to the hnnmiralile name of artists; 
but the majority have very questionable claim to it, and some 
none at all; nor even so much as aru* genuine relish for their “art**: 
and the want of earnest affection for it, is of itself a proof of the 
want of the talent requisite fur it. 

IX. Tho^ who admire one style of architecture, are apt to 
be not merely indifferent to, but intolerant of every other. The 
lover of pure Greek architecture sees only the corruption of it in 
the Roman style ; and of this latter, the degradation in the 
Italian. His standard of excellence is the Partbemm ; and by 
that standard he tries ever^hlng else, no matter how different 
may be the principles upon wnich Tt is constituted. He would have 
Greek-Di»ric temples spring up everywhere thruuphout the length 
and breadth of Europe, and of America also. He is willing to 
extend some degree of favour to Ionic, that being at all events 
Grecian ; but t'oriiithian is Roman, and shows a sad falling-off 
from the n.anly simplicity of the earlier style. On the other 
band, the lover of Roman and Italian design is equally strong 
both in his liking and his antipathy, holding Greek architecture to 
be frigidly severe and monotonous, exceedingly bomi withal; and 
Gothic, together with all other mediirval stGes, to exhibit only 
the barbarous conceits of the dark ages, — to be utterly devoid of 
“ proportions," lawless, extravagant, and irreducible to “ rules.' 
Such at least used to he the case, fur at the present dar, such 
sweeping condemnation and insolent contempt of mediieval archi- 
tecture cannot be expressed with impunity. TVmpom mutantur: 
Gothic may be said to have now the ascen'danry, and iU admirers 
and devoid repay with compound interest the insults and indigo 
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nities which it formerly received from the lulien echool and ite 
follower*. Oppo*UeH* they are in their taste*, all lhe»ie partie» 
are alike in one renpei t, they beinff all alike one-sided, prejudiced, 
and intolerant in the»r antipathie*. and cheatinjE^ themselves out 
of much varied enjoyment by limitins the sphere of it to the 
compass of a sinifle style of ifee art ; instead of sympathising with 
the beautiful and intrinsically wslbetic in architecture, whatever 
may be the particular form under which it presents itself, ur the 
na^ to whi(^ it answers. 



STUDY OK MECHANICS.* 

Mechanical science is certainly the most ancient branch of 
natural philosophy. The very commencement of existence ta the 
exercise of force ; and of all his physical powers, the first which 
man puts into operation U his strength : the ^hole business of his 
animal life consist* in the exercise of it, and from the beginning of 
the world until now, every human being, from his cradle to hi* 
grave, has been making repeated experiments in that knowledge 
which only modern philosopher* profesa to teach with perfect 
aecuraev. 

Why'has a study, of which the study has been universal and 
uninterrupted, advanced with such slow and uncertain steps? 
This tardy development is not the history of all other sciences. 
Geometry — the exact knowledge of forms and dimensions — though 
Its application* to the purposes of life are much fewer, and much 
later reuiiired, became a methodic science, while meclianics still 
remained a crude collection of facts. So late as the end of the 
sixteenth century, the very simplest phenomena of falling bodies 
were in doubt. A heavy h<»dy falls to the ground mure rapidly than 
a light tody, said the opponents of Galileo. — The weight of the 
bodies make* no difference in their motion, was his counter-asser- 
tion. Now. here was a question which the world might he presumed 
to have settled fur itself l»efore it was five thou*and six hundred 
years old. If there he any operation of nature mure frequently 
observed than another, it U this very one of the descent to the 
jrround of unsupported bodies. Vet, notwithstanding the iucul- 
culable number of previous <ihservati»ns, it was necessary that 
Galileo should appeal to direct experiment to support his views. 
He ascended to the top of the leMiiing tower I'f Pisa, with two 
balls differing very much in weight, yet Imth of such a density as 
not to he much affected W the action of the air. 'i*he halls were 
fumultaneously dismissed from his hands, and reached the ground 
at the same moment, or at least without perceptible interval. 

This was conclusive? — On the contrarx', the ditn^us^ion gained 
in vehemence what it lost in argumentative reasoning. Galileo's 
opponents were not convinced, but merely irritated, Frt>m time 
immemorial, it had been believed that the greater the mass of a 
body, the greater was the acceleration of gravity. U'an it to be 
supposed — they nxked — that they and all preceding phlloMipher*. 
from the time of Aristotle, had been mistaken on this riindamental 
point? Rather than concede that, they chose to disbelieve the 
evidence of their own senses. 

The momentum of mind operate* as manifestly as that of 
matter. The difficulty which lialileo had to combat, anne not 
from the nature of his subject, hut from the iiece*»iiy of overcoming 
the previous tendenev of men's minds, and moving them in a 
contrary direction. This difficulty has existed tht«>ugh«iut the 
history of mechanical science : rune, also, it is the greatest obstacle 
to the student's progress. 

If there were no previutis errors and prejudices to l>c overcome, 
no previtms miMConcepttons to he unlearned, mechanics would he 
one of the most easily-acquin'd hranches of human knowledge. If 
the brain were as an unwritten, unsullied acroll, ready to receive 
those fair characters which have been traced and |K‘rfected by the 
co-operation of tho most slupendous efforts of human intellect — 
the liability to error and confusion would almost cease to exist. 
But this (uiii never be the case. The student has been learning 
mechanics long Wfore he commenced the study of its systematic 
laws. He has, as was before said, been experimenting on the 
Auhject from his infancy ; and hi* experiments have been so crude 
and irregular, that almost every coiiclusiuu derived from them 
involves a certain amount of error. 

Not until a very considerable progress be made in the study of 
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mrchiiDic,, i< the full extent of this diwdriuil*^ perceived. The 
Kience m»y be approuehed with * perfc. t willinuneM to »equiei«e 
in it. doctrine., but the pervemiun of uniiij{e.led experience createa 
difficuitie. and prejudice, which not tlic will merely, hut ifremt 
mental atrength and lonK-continned mental habit aUo, are reqilit^ 
to ox’ercome. It become., then, a matter of ijreat imjMirtaiice to the 
irtudent to awertain before-hand the precis! nature of the.e preju- 
dice. and difficuitie.. They arc manifold : and before they can be 
fully undeniti.id, nome idea murt be acquired of the character of 
the evidence on which the conclusion* of the theory of mechanics 
are founded. 

This evidence is of several kinds : that which will most influence 
the tyro— that which will always he most valid in popular estima- 
tion— is the vriyht of The testimony, however, of great 

names, high as it is in itself, is by fur the lowest kind of evidence 
of the truths of mechanics. A sciolist will stop the mouths of 



those who know an little or less than himself,* bv quoting the 
authority of Newton, Leibnitx, Euler, the Bernuuilli*, Lagrange 
IwAplace, or l*oiss<m. The man of science cannot he so answered, 
'fo him— to no one else so much — the ideas of these master-minds 
are of the highertt imiMirtnnce ; but they do not work conviction. 
Between the effect of Newton's dir/um, and of the sweater part of 
Newton's rtix»tn\ng, there exists that immeasumble difference which 
intervenes between a very high probability and absolute certainty 
In the alisence of more exact information, the mere knowledge 
that a certain conclusion is supported by the opinion of one or 
more of the great founders of the science, will and ought of itself 
be a strung argument, but not an insuperable one. To assert that 
the aiithoritie* were fallible, is merely to as»ert that they were 
human, and that science is progressive^ 

Another, and a higher, though not the liigheirt, evidence, is that 
derived from comparing the remote preilictions of theory with 
Actual observations. Let us cite an instance. Mathematicians 
infer frt»m the law of (pTivitation, that the earth move* round the 
sun in an elliptic orbit, if the very small perturbations arising 
from the influence of other celestial bodies be neglected. This 
prediction as to the earlli'i course is ho remote a conmHjuence of 
theory, that it could not have been immediately foreseen- — the 
theory could not have been shaped wjcrr/y to meet this particular 
case. ' Now', the knowledge of the earth's actual course depends on 
the evidence of mere eye-Hight. and may be aacertained, inde- 
|iendently of all theory,* by purely practical obHervutions, 
far, then, do thej*e observed results verify the theoretical anticipa- 
tions ? ** If we trace on paper," says Sir J. HenM'hel, “ an ellii^, 

ten feet in diameter, to represent the orbit in which the earth U 
moving about the sun, and if we trace by its side the path actually 
deschlKHl in it*» revolution around the sun, the difference between 
he original ellipse and the curve actually described isso excesaively 
tminute, that the nicest ej^imination vith mirrosrtpes continued 
along the outline* of tho two curves, would hardly detect any 
perceptible interval between them." 

Again, it i# known that the solar orbit slowly change* from aM 
to age. The effect of this variation, Laplace showed to be that the 
moon move* more rapidly around the earth now than it did in 
remote time*. This re^^uli of theory is exactly verified by obser- 
vation. It has been ascertained, from the records of ancient lun^ 
eclipse* ol»xierved by the Chaldean astronomer*, and subaequcnlly 
by the Arabian astronomers in the eighth and ninth centuries, that 
the moon's ineuu motion ia increasing by about eleven seconds in 
a century. 

The action of pendulums, the most delicate and refined instru- 
ments used ft>r >cicutific purpose*!, exemplifies, In a wonderful 
manner, the predictive power of mecbanical philosophy. The 
earth's rotation cause* bodies at the equator to he acted upon 
by a centrifugal force, in the contrary direction to their weignt; 
it is clear, therefore, that their tendency towards the earth is 
diminished. The value of this diminution, as also of it* effects 
on the vibration of |>eiidulumB, is determined by theoretical cal- 
culations which take into account a Urge numlier of indep<ndent 
considerations — the earth's radius, spheroidal attraction, the in- 
ertia of the pendulum, the effects of thcrmonietric expansion, 
the harometr^al pressure, the resistHnee of the air; «c. - By 
mi*sl elaborate processes, then, it is determined that the Same 
pendulum which beats seconds in London (that is, vibrates 
times in the twenty-four hours), ought to make fewer 
vibrations bv alwut 14U at the equator. Also, the number of 
vibration* wliich this pendulum ought to make in various other 
latitudes, north and south of England, have been computed ; 
and the result* have been confirme<l by observation, in a re- 
markable manner. I’eodulums, constructed with the greatest 
care, liave been carried from London to many places on tho 
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earth'd eurface, and their performances observed with extreme 
caution. The discrepancies observed between these results and 
those of theory arc s<» minute, that no one but a mathematician 
would re^rd them; and he sucreAsfuIly ascertains that they 
arise from incidental circumstances, wholly inde|>eiident uf theo- 
retical computations. 

Such results are mafrnilicent exhibitions of the powers of the 
mechanical sciences. The tests of their acctirary are immea- 
surably more varied, more numerous, and ntore minute, severer, 
loniter continued, and executed on a icrander scale, tlmn those 
to which any other natural science is subjected. IJul the hccu- 
racy of a system is not absolutely proved hv tlie ririumstamu* 
that in any finite number of instances it leads to ri^ht con- 
clusions, It is possible— thniifrh excessively ini]»r«>h.'it>le — that 
this accuracy is, in every case, merely the result of fortu- 
nate guesses. And this view of the subject is not very 
unnatural, when it is remembered that such fortuitous anticipa- 
tions, though very remarkable, are by no means uncommon, and 
that some of the most important laws of mechanics were won- 
derfully felicitous conjectures long before they were demonstrated 
truths. 

The absolute certainty, then, of mechanical science must rest 
on yet higher grounds. Its supreme authority ciinsists in this — 
that all its conclusions are rigorously logical inferences from 
indisputable elementary laws. I'he phihouipher has n ri^rht to 
demand unreserved credence so far, and only so far, as he can 
establish such inferences. 'J'he demonstrative truth of his results 
depends on the answers to these two questions— re the ele- 
mentarj' laws indisputable ?— Are the deductions from them 
rigorously logical? These are the two bases of the whole evt- 
pence. Let them be considered in their respective order, for the 
right comprehension of them will greatly facilitate the ohjeci 
proposed in the present inquin* — namely, io explain the prelimi- 
nan* difficulties of the study of mechanics. 

f'lrsl, ns to the elementary laws: their peculiar characteristics 
constitute the very perfection of the science. In nuinher they 
are so few, that a prwri it seems impossible to Imild upon them 
any system of great extent : in n.'ttiire they are so simple and 
apparent, that the mere enunciation of them necestuirily carries 
with it immediate assent. These fundamental principles, regu- 
lating the minutest and the grandest phenomena of the material 
world, are yet detected at once on the must imperfect and careleiM 
observation of the operations of nature. They are inductions, 
either from the rudest, nr from the most refined, experiments. 
Indeed, it is sometimes difficult to perceive that our Knowledge 
of them is experimental at all, and not intuitive at this very 
moment, there are controv ersialists who believe them to be mere 
axioms or self-obvious truths, innately perceived in the mind, 
and not acquired from sources external to it. 

And here it is necessary to establish a distinction between these 
fumlamenta! laws and their ultimate causes. With the latter, the 
mechanical philosopher has no concern : be seeks only to ascertain 
and trace the effteU of the rules by which material bmlics are 
observed to operate on each other; but causation or speculation 
as to tlic motluM ttwrtvidi^ forma no part of his inquirx'. That 
heavy biKlies are drawn towards the earth when unsupported, is a 
fact, uf which, notwithstanding its constant occurrence, no expla- 
nation has ever yet been given. M'cre we not so familiar with 
this phenomenon, it would appear very a’ondcrful, that one body 
sbould approach another without any communication between the 
two, or any visible cause uf the motion. 'J'o say that it is due to 
the earth's attraction or gravity, is merely to give a name to, 
not an explanation of, the mystery. Again, wlio can tell what 
mighty, unseen chain binds this earth to more for ever in a cer- 
tain orbit round a bwly ninety-five millions of miles distant? 
Planets and satellites, apparently isolated in space, separntod from 
all other bodies by distances which the mind is utterly incapable 
of recognising, move oti from age to age in their predestined 
courses ; yet, m» silently, that no mortal ear ever yet heard the 
sound of their mighty mechanism. Man, indeed, discerns its 
minutest operations, and from their regular recurrence learns 
to predict them with unfailing accuracy ; but the secret agency 
ahich pervades and glides the whole 9>'stem, remains an un- 
tearched, an unsearchable, mystery for ever. 

The harmonious concord of nature, however— her consistency 
and never>failing regularity — theee ore questions within the pro- 
vince of mathematical reasoning, and theee are the questions u|Min 
which the evidences of mechamcel science rest. Let it be ascer- 
tained that the laws of matter ore unchangeable and universal, 
and a system may be founded on those lews, which con never 
bo sbokeoi by speculatiooi os to their oltimate oausee,. 



Such, -then, are the jirtmUtM from which the mechanical philoHi- 
pher reasons. The only remaining question as to evidence is this 
— are tlie inferences from them rigorously logical? 

The premises are obtained by induction, the inferenrew by de- 
duction. 'I'he premises, os has just been said, are arrived at by 
comparing a great number of natural phenomena, and extracting 
the simple principles common to them all. This La the process 
of induction, which reasons by analogy from examples. All the 
physical sciences derive their origin /rum this source ; for how 
are we to contrive a physical science — that is, how are we to 
reduce any class of natural phenomena to a regular a^ntem— 
unless by ascertaining, fnim nature herself, the primarv laws 
by which she acts? It is clear, that if a man did not look out 
of himself, into the external world, fur this elementary know- 
ledge, his system would be nothing more than an ingenious fig- 
ment of his own brain. 

But the ftfpiicntion of the primary laws depends on another 
kind of logic than that of induction. Now, we no longer reason 
hy analogy — no longer refer to examples — no longer, imleed, draw 
knowledge from the external worhl. Nature has furnished the 
premises; the mind of man depends on itself alone for the in- 
ferences. These are deductive from that application of logical syl- 
logisms to abstract pronositioitH, which is no other than the pro- 
cess of cr>mmun-«rn«’— tlie verj* highest kind of reasoning of anich 
the human mind is capable. It is nut within our present scope 
to discuss the principle on which deductive renwining depenJs, 
further than by e\p[aimng, that it may always be immediateK 
referred, or ultimately reduced, to the Aristotelian dictum, ^ 
Omni ft nuUo — what is universally true of a class of thinga, U 
true uf anything in that class. It is not necessary, however, 
to examine minutely here this logical, or rather metaphy- 
sical, question: it is enough for our purpose that there ore 
certain primary truths which the mind universally recognises, cer- 
tain elementary methods of combining them, the'validity of which 
is as certain to every man as his own consciousm^s, — and that 
on these primary truths and these elementary mctliuds the in- 
ferences or mechanical science exclusively depend. 

Of course, the full effect of these considerations can he 
ceived only in the actual study of the science itself. Bui we 
are now- in position to explain the difficulties which origioally 
retarded its progress, and which, even now, constitute the 
greatest obstacles to the student's progress. Geometry, it was 
mentioneil, became a systematic ssuence, while mechanics re- 
mained obscure and confused. If (he preceding attempt to 
explain the foundations on which the latter si'ience depiends, have 
been at all successful, the reason of the earlier deseloptnent of 
geometry will readily suggest ibielf. One of the elements of 
mechanical invcstigatiun — experimental induction — was whollv 
wanting in geometry. It in needless here to inquire whether 
any of the primary ideas of this science alto he derived from 
experience: we m.iy well be anxious to avoid a discussion of 
those essential affinities and distinctions between the objective 
sciences, respecting which such men as Bacon, D'Alembert, 
Diderot, Locke, Adam i^mith, Dugald Stewart, Turgot, &c., 
have been unable to agree, lliit thU is readily wen, and is 
of itself quite sufficient to explain the comporativelv rapid 
development of g-eometr)’ — ^that its progress was not ini]>Mc<l 
by difficulties incident to the advancement of mechanics — the 
necessity of making experiments, and of selecting, from an 
overwhelming abundance of resnlta, those which, from their 
tiniversality and precision, might be made the foundations of 
the new science. 

The same difficulties occur to tho atndent now. He ap- 
proaches the study of geometry with an unprejudiced mind: 
whatever previous ideas of space, form, and di»tanco he has 
acquired, may be confused aud imperfect, but they cannot 
be positively erroneous. Geometry contains no secret principles, 
detected only by their effects; all Us subjects are so obvious 
and palpable, that any direct mistake respecting them would 
be certain to soon detect itself. But of mechanics, almost 
every doctrine is unconsciously prejudicated before the com- 
inencemeut of its systematic study: here is a secret principle, 
undetected, except by its effects — an invisible agent, >i>acs 
of which tne existence i* ascertained only by experience of 
its operations, and of which the ultimate nature is altogether 
uukiiuwn. 



The great task, then, which the student of mechanics must 
perform, is to refer every problem to first principles: to re 
train from appealing to his own physiesd nutiono, acquired 
accidentally and without method. NVi that be is required to 
give up the right of private judgment, or subject it, uocoa- 
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▼inred, to a fixed ctandnrd. Thito far only in he called upm 
to yield to the ex)ierierice of hia predeceesoni in the eame 
)ur«uit — to jrive credence to their aiiMertion thut all the know- 
edice ahich he re<nijrea n»«y bo dchrcd fn»in the elementary 
principlea which they lay down. The accuracy of thoee prin- 
ciple^ and the lejfitimacy of the inferences from them, he must 
determine for himself by the elfort of hi* own mind, incle]»en- 
dently of— if he please, in defiance of— the influence of stau- i 
dard authorities. I 

By adoptinjf the method, here insiated upon as all-importnnt, | 
of referrinff every question to a few fir»t principles*, his science 
becomes a connected chain of reaiHoniinr, and acquires the two 
great advantages of method, certainty and facility — certainty of 
the accuracy of his knowledge, facility in applying it. ^his 
power, however, of trariug the mutual connection of the 
several parts of mechanics, and the ultimate dci»endeiice of 
ench part upon elements common to them all, is to be ac- 
quired only by long-continued habit. There are certain pnic- 
tical difficulties however in the exercise of it. of which the student 
ought t<» he forewarned, and w hich act as snares upon his Judg- 
ment ; oftentimes inducing him to l^elieve that he traces a lugi<^ 
consequence where mme in realitv exists. 

Of these sources of error in tKe ptirsuH of mechanical science, 
the mi*st im'portant are included among Bueno's itioUi fori — idols or 
fallacies, of which the power arises in the forum or commrm inter- 
rotirse of mankind— the defects of wordi*— the names of iiun-exist- ' 
encies, or c*uifused names of exislencies. Language can never he 
so perfectly refined as to avoid entirely this disadvantage, for while 
the subtlety of nature ia infinite, the subtlety of words is finite, 
and, in general, serves cmly to nominate general ideas, and not 
their minutest distinctions. In erecting the lofty edifice of science 
on so naiT*>w a basis as a few elementary <lefimtions and axioms, 
extreme exactness in the use of words is thrreft»re requisite ; and 
beautifully is it aaiil. that when we attempt to rear a temple to 
heaven, we must n*»t l*e unmin*lful t»f the confusion of languages. 

Of no science have the principles been subject to more vehement 
and learned deluite than met'hunics ; yet most of these debates 
have Iveen ultimately discovered to be mere logomachies— disputes 
about wcfrds— which, it is thcref«»re reawinahle to sujtpiW, would 
never have arisen had it been pi^ssible originally to give strict de- 
finitions of the terms invidvtd. Perhaps the most instructive 
e.xample of n learned controversy turning out to he a mere strife 
of words, U that respecting Vivjv — a term retained in miulern 

arience as a mere tei'luiicality, of which the interjjretation <loes not 
depend on any mechanical Ivnowletlge, but is purely convcntumal 
and arbitrar)'. The following account of the c«mtroversj' is taken 
fn>m B altoii’s Mechanical Problems," a w ork, the value of which 
to the English student of the physical applications of mathe- 
matics, it would be difficult to over-estimate 

“Leibnitz coiitendeil, in npjiosition to the receive*! doctrines of 
the Cartesians, that the proper measure of the Vis Viva, or 
Aloving Force of a body, is the product of the mass into the square 
#if the velocity; the measure adopted by the disciples of Descartes 
having been the same as that of the Quantity of Sl*)lion— namely, 
the product of the mass and the first power of the velocity. This 
contrariety of opinion in respect to the estimation of Moving 
Force, gave rise to one of the most memorable controversies in the 
annals of philosophy ; almost all the mathematicians of Europe 
ultimately arranging themselves as partisans, either of the Car- 
tesian or Leibiiitziaii dtictrinc. Among the adherents of Leibnitz 
may be mentir>ned John and Daniel Bemouilli, Pnleni, 'sGrave- 
unde, ( amus, Muschenhroek, Papin, Hermann, Hulliiiger, Kcenig, 
and evciitunlly Madame du C’hatelct ; while in the opposite ranks 
may be nnined Maclnurin, Clarke, Stirling, Desaguhers, Catalan, 
Robins, Muiran, and Voltaire. • * # * memorable ' 

controversy of \ is Viva, after raging for the space of about thirty 
was finally set at rest by the luminous observations of 
D in the preface to his * Dynamiquey who declared the 

w hole dispute to be a mere question of terms, and as having no 
possible connexion with the fundamental principles of mechanics. 
8inee the publication of D'Alembert’s work, the term Vis Viva haw 
been in*ed to signify merely the algebraical product of the mass of 
a moving body and the square of its velocity; while the words 
Moving r*j«e have been universally employed, agreeably to the 
definition given by Newton in the * Prt»ci/«o,’ in the signification 
of the product of the mass of a body and the accelerating force 
U> which It u conceived to be subject: no physical theory whatever, 
abs4)liite nature of the force, being sunpoeed to be 
involved in these definitions." 

Tedmicalitiew expressing the elementary ideas of mechanics are 



idola fori belonging to the commencement of the science ; other 
and diflerent difficulties of language occur in its ultimate conclu- 
sions. Among the remote results of elaborate investigation are 
certain general theorems, exceedingly extensive and useful in their 
application; but which, if inaccurately enunciated, may be made 
to include cases which ilu not belong to them, and exclude others 
legitimately within their province. These difficulties may be 
termed questions of jurisdictions. When the language of a general 
theorem docs not indicate with precision its jurisdiction over any 
imrticular case, or its proper mode of application to it, the only 
legitimate nuwle of arriving at a decision is by tracing the processes 
by which the theorem itself has been arrived at, and considering 
whether the particular case in qtie-tion waa contemplated in /Acm. 
The general mechanical theorems have wo vast and varied applica- 
tions, that the bare enunciation of them, how ever carefully expressed, 
t« utterly insufficient to convey to the wtudent's mind an idea of 
all their consequences. Their actual operation, and the boundaries 
which define their power, qii 04 H(ra citraqin> n^quU cvruuiter^ rer /am, 
can be fuliv learned only by actual practice. In this respect, the 
science of jurisprudence presents a striking analog)-. U'e are accus- 
t(*med to reverence the vommuii law of England as the accumulated 
wisdom of ages — the combination of the most subtle sagacity and 
the most extensive experience. But who does not know that a 
bare acquaintance with the general principles of law is pr.'icticaljy 
insufficient for the sidution of particular cases — that amidst the 
infinite v-ariety of combinations to which the huMineM of life give* 
rise, the abstract rule cannot be successfully applied without a cer 
tain intellectual dexterity, which long experience and constant 
practice alone confer? 

The importance to the mechanical student of expertness 
similarly acquired, can scarcely be over-rated. His efforts 
should be incessantly exerted in the application of mechaui- 
cal principles to the direct solution of pniblenis ; and it is 
scarcely too much to assert, that his knowlcslgc *if the science 
will be proportional to the number of problems which ho 
solves. TJie most trivial incidents of his every-day life— every 
weight which he moves every action of his tnuscK's suggest 
ca.*i4»s fruitful with instruction respecting the laws of lorce. 
There is not a single sjK>t in the maleriiil world, free from 
tlie influence of force ; and he has but to lo«»k around him, 
to discern innumerable instances in which the rtitionaU of 
their action may he investigated, and the consequences of 
them predicted. This unintermilted habit of ransjicking the 
Rt»»re« of nature, of tracing the most trivial and the grandest 
i»f her operatiems to first principles, strengthens and confirms 
the power of investigation, and reduces those effects of the 
material laws which on a superficial view ap)>ear confused and 
disconnected, to one harmonious and simple system. 

Another rla«i of errors peculiarly incident to our wienre, i* 
that ariwing from incorrectness of data — the neglect of upeniting 
CHusea, either from absolute oversight or from an impression that 
their effect is incunsiilemble. The first of the;*c mistakes will 
seldom he made, except by an inexperienced student ; and may 
l»e altogether avoided by practice and care in conceiving the 
exact nature of the question before him. As a ut^eful pre- 
caution against this difficulty, he should habituate himself to 
test tJie accuracy of his conclusions by particular instances, and 
by varying this test within the widest legitimate limits, if, in 
any one instance, his general investigations lead to an absurd 
cutise<iuence, they are themselves erroneous; and it will be rie- 
cessary to re-examine tJiem, and ascertain at what step the 
error arose. 

There are more difficult coses, however, where the neglect 
of data ari-H.^ not from oversight, but from necessity — where 
1 the complexities of the question are such, aa to render its 
aolution impracticable without hypothetical simplifications. In 
all ouch instances, the iiivestlgotor must remember that he is 

wdving, not a question of real existence, but an artificial case 

making the nearest approach to it which his powem of inves- 
tigation permit. In practical mechanics, this consideration is 
especially important; and, as a general rule, no such hy|K»the- 
tical simplification should be admitted— or at least acted upon— 
without some estimate of the iimiU qf tht error which it may 
possibly induce. 

Complicated mathematical formul* are wholly unsuited for the 
practical application of mechanics, on account of the refine- 
ment and exactneas of both workmanship and computation which 
they require. The only formulw which the practical artisan 
or mechanic will are those which he can readily apply, 

atid which afford a margin fur all the diversified circumstances 
of practice, unavoidable and unknown imperfectkina of materialii. 
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ftnd other irre|rulAntie!i of detail. The method of determining 
re«iilu between certain limits, hoii the advantage of leaving 
auch a margin, and will therefore be frequently employed in 
the following page«. Among iU incidental recommendationa 
la thia. — that it gentrell]^ gri^^ gre<*t ainudicity to formula 
which otherwiae would'' b^ Exceedingly romplicated. 

It ia not within the cohipasa of the present work, reatricted 
in the uae of mathematical language, to give a aystematic de- 
velopment of the whole acience of mechantcd : iU principal aim 
ia to explain thof parta of the acience which are of the moat 
direct economical importance, and to aaaume aa little tirevioua 
knowledge aa j»oaaible on the part of the reader. lie niuat 
be forewarned, however, that in aolving mechanical prubletna, 
the difficulty doea not wholly c^maiat in determining the nature 
of the forcea auppoaed to act — but, in a great d(>gret% in aa- 
certaining tbe poaitiun «f the aeveral narta of the Rvateni at 
which they are applied. Thia latter uiiliculty ia. of cuurae, 
only to be overcome by a competent knowledge of pure geo- 
metry. Galilou, the father of modern mechanical philosophy, 
has explained this p4unt with like accuracy and eloquence. Ia\ 
— says he, in his SAf.uiaTOEK — r trritta in quejito grandu- 
#imo iibro, che continuammU ct ula apciio iunoriri ag/i orv'Ai, ma 
ftoii ti pui) infenrferf, prima non * impura n inleiulrr ia lingua 
e conotrrr t cura^/cri, n«’ quali ? tcriUo. t'gii r itcrillo in /i/igiwt 
niaiemaiicOy e t caraiteri ton /rta;igo/i, crrrAr, rd aiire figure g<o* 
mrtrurhe: taisa que*to i un uggirarH vammente per un oicuro 
ialtirinio.* 

The Elements of Euclid are, and it mav be safely assumed 
always will be, the best Amndation of tbe stingy of gfH»metry. Un- 
rivalled simplicity and perspicuity recommetid ifiis work as an 
elementary treatise ; its method and precision claim for it the 
highest position among works devoted to the exart sciences. 
The first four and the sixth bo(»ks should be thoroughly mas- 
tered : and, above all, the intelligent student will endeavour 
to imbue himself with the tpirit of Euclid, — to trace the unin- 
terrupted current of his reuMoning, from the fountain-head (the 
axioms and definition) to the final conclusions. It is the dis- 
tinct dependence of inferences on their premises, which renders 
Euclid invaluable in disciplining the minu into a habit of logical 
and consecutive reasoning. The beginner will sometimes meet 
with propositions so simple and obvious, that it appears an idle 
w.*uite of time to prove them — let than propositions he his es- 
pecial studv : when he has mastered their demonstrations, he will 
see that Euclid’s intention was — not to explain trivial truths, 
but to show how they might he deducetl as necessary conse- 
quences of hu principles. The familiar study of this ancient 
work — it has stood its ground against all attempts at inipruv- 
ment for two thousand years — will gradually induce a ma- 
tliematicol habit of mind, and n right appreciation of the real 
nature of PBooK—of that which nut merely does, but ought to, 
produce conviction. 

As preliminary to the study of mochnnics, some knowledge 
of the elements of trigonometry is requisite. The history 
of mechanical science will also utfurds iniportant facilities for 
mastering iU principles. The full v.'uue of a scientific 
theorem is not appreciated without some knowledge of the 
hard struggle by which — so to speak — it has been wrung from 
nature. ihe wanderings of the earlier mathematicians, their 
fruitless labours and controversies, their slow and gradual ap- 
proximations to right results, re\eal the subtle nature of phy- 
sical truth, the narrow boundaries which separate it from error, 
and the necessity of maintaining tlii»se boundaries inviolate. 

Dispute respecting the laws of mechanics is no longer pos- 
sible. They ore demoii^tnited ; and to attempt to make them 
matters of controversy, is to exhibit ignorance of the processes 
by which they have been ascertained. \Ve have, therefore,** 
it has well been «^d, ^ no «ec/a /wr pariirji in mathematics ; but 
the^’ abound in i cry other depiirtment of human opinion.** And 
again, mathematical questions, where relations (»f quantity 

alone are concerned, a dispute can be completely terminated ; 
because, from wrong premises, or false reasoning, a contrailic- 
tiou cun be at least shown to result.” 

If, then, the labours which perfected the science of mechanics 
— fur it is now perfect — have been great, if its study now task 
severely the highest efforts of the student’s mind, are not the results 
commensurate r The revelations of rtiig thvtii in its most 

• PSLj»^|iSr ta wrUUn In that of book* nblcto ituidi rrantliuiallr *prn Safoic 
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tion 10 uEkderetand tb« isniutire sikI dn-ipber ibe cbsrarieni ia orbkb U ii irrUieo. It is 
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attractive form».->ita manifeatations in the grandest pbemuneoa 
of nature, and tbe proudest achievements of art — these are 
the wages of philosophic tolL So vast are tbe domains of thU 
science, that every year brings tidings of new and rich diso<^ 
veries within it : while its applications to the practical wants 
of men are ever rt^ceiving fresh and more iinptirtant develop- 
ments — ever creating revolutions more extensive, more loating, 
and more noble than those of politics or war. 



ARE U'E TO HAVE AN ARCHITECTURAL EXHIBITION? 

Something of the kind seems to be dawning upon us: there is 
what just at present looks like the prospect of such exhibition, 
though it may after all turn out to have been a mere unsubstan- 
tial and deceitful mfVo^c. In proportion as we are anxious tbat 
the vision sliould be realised, we feel apprehensive of ita fading 
away into nothing. Wc learn from a contemporary, that tbe 
Architectural .\ssnciation** purpose to *‘get up an annual archi- 
tectural exhibition.** Between purposing and firmly determining 
upon a scheme, there is a good deal of difference, more especially 
when the purposed ** getting up** is likely to prove very up-hiU 
work. This remark is meant nut to discourage so much na to sti- 
mulate. In order to overcome ditficulties, it is necesaary to look 
them boldly in tbe face at once, and be prepared to encounter 
them. 

The Architectural A.ssociatiun** U a junior society, which ai 
yet hardly stands l>efore the public at all, — certainly not in any im- 
posing attitude. It has no royal standard to hoist in tbe form of 
a charter — the chief privilege conferred by which seems to be that 
of indulging in indolence and doing nothing. Yet, if it have no 
charter, a junior and youthful society has, or ought to have, aom^ 
thing greatly in its favour; for it may he presumed that it pos- 
sesses zeal and ener^', of both which much will be requireo, in 
order to carry pmperly into effect the scheme they are said to me- 
ditate. One question for consideration is, how is it likely to be 
liHiked upon by the Institute? As to the Royal Academy, that 
body would, no doubt, lie exceedingly well pleased at a setnirate 
exhibition for architectural drawings and models being established 
since they would thereby be almost entirely relieved from works ^ 
that kinJ, which it is evident enough thev take in very reluctantly, 
and treat ver>‘ slightingly. That the Institute would nut take 
umbrage at that being done by a junior society which they hare 
left undone (nithough their means for effecting it are as great, or 
much greater), i$ not quite so certain. Apatheticul as it is, the Insti- 
tute might yet feel something like awkward compunction and 
shame, were others to bestir themselves diligently, and venture 
upon an experiment which, should it succeed, would place them 
before the public more prominently than the Institute itself can 
boast of being. 

The success of the experiment, however, will depend very muck 
upon the mariner in which it shall Im? made. If it be made at all, 
it Is to be hoiied that it will not he timidly and feebly. — And it 
here strikes us that we have possibly fallen into a misoonceptioii, 
since what the ** Architectural .Asmtciation” contemplates may be 
something very far short of the kind of exhibition that is needed. 
If it is to be one confined to that society’s own members, instead 
of being open to contributors generally, and be also upon such a 
footing as to admit arcbitectural subjects without distinction as to 
the nature and mode of them — such technical illustrations as 
plana, sections, and details, as well as those mure pictorial repre- 
seotationa which are the only ones received by the Royal Aca- 
demy — if, we say, it U not to do this, it will fall far short of sup- 
plying a main desideratum, Re.sting entirely upon tbe abilities of 
the members themselves, without aid from other quarters, the pro- 
posed exhibition could hardly have sufficient stamina and sub- 
stance to come properly beroro tbe public, and so os to attract 
notice and claim support. Neither would anything at all be done 
towards affording the opuortunity of exhibiting their production*, 
to the many who ore excluded from the Academy on account of 
the exceedingly limited Accumtiiodatiun there for architectural de- 
signs and models. At present, there is only Hobson’s choice for 
architectural exhibitor*, ^either the Royal Academy or nowhere. 
And the accommodation at the Academy for works of the kind is 
totally inadequate; for while only a comparatively small number 
of them con In; hung up, not above a third of them can be hung so 
that they can really he looked at. 'rherefore, what with the 
chance of being turned away for want of room, or else of bein^ 
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thrust out of sighC, U !s not greatly U* l»e wondered at If many 
are deterred from sending anything at all. To such, other opnor- 
tunitr uf exhibiting would welrnme ; and their contributions 
woiil^ it may be pre«umed, be equally welcome and serviceable to 
the “ Association.* Without support of the kind from others, and 
the extended interest so created tor the success of the undertaking, 
there miglit nut he attraction sufficient to produce extraction — to 
vit, of shUlinga from the pockets of the lieges. We speak merely 
upon our own conjecture, out take for granted that the exhibition 
in question would require the usual shilling na-ssport for admimion 
to it; bec4kuse otherwise, the public w'ould be excluded, and the 
exhibition be merely a private one, open only to the members and 
their friends, so t^at any good result as to diffusing a taste fur 
mrchitecture as a branch of design would be frustrated. 

What renders it so highly desirable that a special exhibition of 
architectural drawings and models of ever)* class should be estab- 
lished is, that productions of the kind have no chance of ob- 
taining any attention so long as paintings arc to be seen at the 
same place. It would bo almost unreasonable to expect that they 
ahould, especially at the Academy, where the pictures are so nu- 
merous that they alone afford quite occupation enough for several 
▼isits. There, the architectural subjects are scarcely looked at at 
all, except just by those who make them their chief ublect. Let it 
then be fairly tried, whether, when withdrawn from its eclipse 
at the Academy, and allowed to diiqday itself In a different orbit, 
it has really no power of attraction fur the many — we do not mean 
the mnh, but those (and they are many) who, if they possess not, 
affect at least to have a taste fur art genernlly. 

Supposing that the ** Asanciation" now intend to bestir them- 
aelves in gtKid earnest, one thing which they ought especially 
to onnsider beforehand is, that architectural drawings require pro- 
portionably a much greater space for exhibiting them than pictures 
of the usual kind do,— because they require to be inspected as 
closely as miniatiires or engravings; consequently, little more than 
the direct /me of wall on the level of the eye can be made avail- 
able for the purpose. It is of no use— rather a mere mocken* — to 
profess, as the Academy does, to exhibit productions of the Kind, 
and then hau^ the majority of them where it is only by great 
effort that tbeir subjects can be made out, and all detail is com- 
pletelv lost. Mr. Billings — who, by-the-hy, at the opening meet- 
ing of the present season, signlii^ the Assmriation's intention to 
get up the exhibition in question, -^observed that he himself had 
no right perhaps to grumble at the Academy, because, of eight 
drawings which he sent in this year, seven were hung up— but four 
near the ceiling, and three near the Hour. Considering how manv 
aubiects of his were admitted, he had reason to look upon himself 
as highly favoured — if it be any favour or compliment at all to 
have drawings received merely because their frames happen to be 
just the Btxe to fit in “ very nicely" with others on the same part of 
the wall. Such must ever be the consequence of the abominable 
dove-tailing system in banging pictures and drawings, which fre- 
quently renders it necessary to put a good subject or production 
in an unfavourable situation, or else an inferior one in a good 
situation, merely becauBe no other places where they would so well 
fit in can be found fur them. Possibly, however, our advice may 
be altogether superfiuous, since it is possible that the purposed 
exhibition will turn out to have been a mere Hash In the pan. 



ON A READY METHOD OP DETERMINING THE 
WIDTHS OK LAND REQUIRED FOR THE 
FORMATION OF A RAILWAY. 

We will suppose the centre line to be staked out, and the dis- 
tance from the top of the peg to the interaection of the sloiies to 
be given. Let A be a centre-stake, at which the half-widths are 
to ^ determined ; B. the intersection of the slopes produced ; and 
r to 1, their ratio. The level must be placed at some point D, and 
the line of coilimation adjusted so as to describe a horizontal plane 
at a distance a B above the point B (fig, 1), for a cutting, B A 
K; Aa— A; ee'ssoerzA', the reading of the staff when stationed 
at c'. Then we have, 

Bc=Bd— acs=BA-l-Aa — ae=sK-fA — A', and the 
length of the horizontal Line through c' = cc'a=x=rx Bess 

r (K + A — A') = r(K -f- A) — rA' ss aa' — r A' (1) 

The horizontal distance of o' from a B, must also be measured with 
the chain, and this we will suppose to be v. It is evident, that at 
the point o', where the alope B a' meets the surface of the ground, 



the condition y x= x must be satisfied ; and for no other point can 
it be satisfied. This point o' must he found by repeated trials. 




PIf. 1.— CutUsf. 

In the case of an embankment (fig. 9), 

x=rxBc = r(K — A-l-A') = r(K — A) + rA' = 

rBa -+• rk" = aa' -b rA' (9) 

Hence, whether there be cutting or embankment, we must deter- 
mine the half-width (no ) at the /ctW ((f /Ac /ine of roiiimaticn s and 
in making repeated trials, we have nothing more to do than multi- 
ply the reading of the level-staff (A') for the slope by r, and add 
the product to oa' for enibaiikmeuts, or subtract it for cuttings, to 
obtain the value of x, which must be compared with the hohuintal 
distance (y), found by measurement with the chain. Repeatril 
trials must be made until a point U discovered which aatisnes the 
condition y = x. 




Take, aa an example, fig. 1, which is a cutting. 

BAss K=96*9ft.; A = 9*13 ; r ss ; 
no' = r X Ba rr r(K -F A) = li(«6-9 9*13) = 49-J; 

let the stuff be held at /*, and suppose the reading to l>e 6'5 = A' ; 
thenrA' = 8*73; andx =//* = ao' — rA' = 493 — 975 = 39*73. 

By measurement with the chain, y is found = 9900 ; 
y is nut equal to x. 

Again, suppose the reading c's of the staff at c' to be 10’7 = A' ; 
then rA' = 16*03; and x = 49*3 — r A' 

— 49*3 — 16*03 =r 96*431 
and y is found by measurement to he 96*43/ 

A y = X ; and c' is the point sought. 

J^xample an Embankment . — Slopes 1| to I. Let K = 4936 ; 
A = 9*43. Then (K —A) = Ba = 4*-36 — 2*43 = 39*93; 
and ao' = r X Bo = 1^ x 38*93 = 39*8. 

Suppose the reading c' e of the staff at o' to be 10*05 = A', 
then r A' = 13*07 ; 

X = a o' -I- r A* = 39*8 -F r A' = 39*9 -f 13*07 = 74*97 \ 
and suppose that y, found hy measurement, is 74*97 J 
then e' will be the required point. 

These necessary calculations are very simple, but they are also 
very n^erous, and I have found it advisable to substitute a kind 
of sliding rule, which at once performs the multiplication of r and 
A', and adds the product to, or subtracts it Irum, a o', (bee 
figs. 3 and 4.) 
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A lonf triile of e<iu«1 P«rti (H) if formed ft the ed/re of a 
groove, and another (V') slidea In contact with thitt, aa aliuirn in 
tl»»« rtifiirM, If reprefonts the horizontal meaeurementf commonly 
trikrn with the chain, and ahouM extend from 0 to about 150 feet. 
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If the instrument be made of box, H may contain 10 feet to the 
Inch, and each foot may be divided int4> 6 equal parta. The slide 
V correaponda to, and must at least contain as many feet as arc 
market! tin the lcvelIinir«Rtaff. The scale on V', as sliown in the 
fi^^ires, is fora slope of to 1 ; for l^^foot on H is e<}ual to 1 foot 
on V. Other alidea will he required for other slopes. 

In the example of a cutting previously calculated, wo found that 
n fl' = feet. Bring 0, on slide V, opposite 4S'5 on II (fig. 3). 
The «talf is act up at/', and the reading is found to be 6*5. Refer 
to V with 6*5, and opposite this point we find s =32 8 on II, 
without anv calculation. 

Hut the measured distance y U 22*00 ; y U not = x. 

Again, the staff is set up at other points, and the trial repeated 
till we c4iine to the point where the reading of the staff (A ) is 
10*7 feet. Refer to V with la*7, and opposite it we find 28*5 on II, 
which differs only hy the j^th of a foot from the reault previously 
given by calculation. 

As r V has to be fn/ifrcc/A/ from «a' in cuUinyt, it ia necesa.'iry 
for the scales V and H to be numWred In ojtpotite directions, as in 
fi^. 3. But in tnibanknieuft. rh must be add^ to a a', and the scales 
\ and H must increase In the mme direction, ns in fig. 4. This is 
the reason why the slide has two scales, differently numbered. 
Fig. 4 corresponds to the numerical example given above for an 
embankment : 0 on V being placed opposite 59*1) on II ; and 10*05 
on V falls opposite 75 on II. 

U’e have nitherto supposed that zero on the scale V is placed 
opposite Art', the hiirizwitul width at the level of the line of col., 
limation. Now, the value of a a is dependent on the accidental 
position of the level, and must be calculated In the field. Sup- 
pose, however, that the half-widths at the levels of the centre- 
peg* have been determined, and registered previously to commenc- 
iQg operations. In the example of a cutting (fig. 1), we supposed 



B A lo be _ K _ S«-9 ; the half-width, euppoaini^ the ^ound 
to^ level, = r K = U X *«-« =3»-S; aad i waa taken = i-lA 
And the result la the same, 

whether we place S-13 (or A) on V oppoaito 39-3 on H, 
or 0 on V opposite 42*5 on H. 

I he first method will he found the best, liecause all Ui« half- 
widths at the levels of the stakes may have been previously deter- 
mined m the oince. i he same may be said of fig. 4. 

It will be found convenient to have an index capable of alidiog 
along IL mdependenUy of V, and capable of being fixed at ol^ 
sure. Thu may be formed partly of a piece of horn, or other 
transjiarent substance, having a line ruled parallel lo the divisiomi 
of the sc^es. This will be of great service where the ground U 
very sloping, and it becomes inconvenient to hold the feveliiinr, 
staff on every peg. * 

h»d been «o luw th»t the top of 
the iUir e e leU below the line of coUimaliuI^ it would have been 
necesMry to hove ahiflcd the level, and a o’ w ould have taken a 
new po.ilion and value. It will, however, be found an easy matter 
to determine B o, and therefore aleo a o', in all caiw» ; and 0 on V 
must then be placed opposite this value of a a on H. 

Or, ^culation may be avoided even in this case. Fig 1 Suo- 
now the hr^t riding at n to be S li and the half-width at ll!e 
IlvoI of 39 3 feet. Bring S IS on V oppoaite 39-3 on H. Let 

t^he ttaff Im held at any point, and uke the readinir 9 ii, .uppoie 
bhde the tndtut along II to point to 9*55 on V^ 

Remove the level to a new po.itien II', and adjust it. and sup- 
pose the back inght taken in the ordinary wav to be 3^ .Move 
the ^ V, Ml that the index points to v3*2 un Vj and the instru- 
ment is adiuBtod for the cross-section at A, so long as the level is 
not disturbed. ^ » «• »» 

The index will be found very serviceable where it is not conre- 
nient to commence levelling from every centre-stake. Suppose 
the centre-pegs to be one chain apart, and that the gradient met 
4 in every chain. ® 

We liave *cen that the d^nce Ba of the horizontal plane 
thr^gh ao' from B is = II ^ k (fig. 1), as the gradient is sup- 
posed to rt*e 8 feet in a chain, at a point corresponding to B; but 

a chain from it, the new value of <i B becomes (K^~A 8) • 

and the new half-width aa' becomes r (K 4- —• r#. 

If we an embankment (fig. 8), the new value of a B be- 
comes (K — A + 8) at the distance of one chain : 

and the new value of the half-width ti a’ = r (K — A) -|- r 8 
Thus, in a rising gradient, 8 for every chain, we must move the 
slide by the tcaie H, a distance r 8 upwards for cuttings ) 

a»d a dUtanco r 8 downwards for embankments / 
But r 8 on the scale II U the same in magnitude as 8 on the s^e 
», and therefore it will be most convenient to employ the index ia 
moving the slide V upwsrd. or downwsrds, through s .puce < for 
every chum. 

It may be useful to remark that for a rltitig jfrndient the slide V 
has to be moved in that direction in which the iiumhers of the feel 
on \ tiiman, ns denoted by the arrows, whether the case be one 
of cutliiiK or embankment. If there be a f,aiimr emdienl, the 
slide V must be moved in the opposite direction. 

It wUl be found convenient to be provided with the heiirht of 
each stake above some common datum; the half-width, supmsine 
the ground lo be level ; the numbers aud distances of the stake- 
with particulars respecting thegradienta, slopes, &c. Also, vacant 
oolumils must be prepared to receive the half-widths on each side 
as they are determined, and the corresponding reading of the 
level. The point on H to which the lero on V’ is opponitc, onght 
also to be registereii. This last is very useful where a number of 
consecutive side-stakes are determined without starting from the 
centre ; and doubts might otherwise arise as to whetlier the proper 
correction had been made for the gradient in every case. 

As this slide-rule has been used where the ground w»s remsrk- 
ably uneven, both for determining the widths of cuttings and cm- 
bankments, and the limits of embiuikments at the ends of viaduetu 
I can strongly recommend it to the atteiilioii of tliuse pmctically 
engaged on such work, as it avoids much trouble and uncerlaintv 
iiiid the result is as accurate as can be desired by the most fastidr- 
ous. ^ addition to the widths above found must be made U 
allow for the ditched aud fenceo- 

AL •/okus CoUege^ ComArtdpe, Fkxnois Daziifobtb. 

Oct. 21, 1848. 
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IT. TBB SArvrr t.AMr. 

Flre>Jaiop is on«of the greAtest eviU happening: to coal-mines, 
and one which is too well known to all havin^t anything? to do with 
them. Thirty or forty years this was so strongly felt that 
many mines had reached their furthest workings, because the men 
had no good means of fming on, for the least flame was enougii to 
•et the fire-damp burning, and the steel mill gave little light, and 
was unsafe. 

In 1763, the Academy of Sciences were drawn to look into this 
matter, several coal-minee at Brian^nn, in Dauphiny, having fired. 
Alt that the Academy did was to recommend a ^tter way of airing 
the mines.' 

Above a hundred years ago. Sir James Lowther had seen that 
common fire-damp does not catch fire from sparks of flint and steel ; 
and one of hU overmen, said to be Mr. Spending, made a mill for 
riving light by striking flint and steel.* This was worked by a 
Doy, and waa used in the English collieries. It is, however, 
known, that with the steel mill some mines ha%*e been set on Are. 

In Hainault, amadou, or fungus tinder, was sometimes used ; but 
it ri'"^ x* little light, that the men could not work hy it, and all 
that they could do was to find their way hy it sometimes from one 
side of the pit to another, where fire-damp was blowing. 

Ill 1796, Ilumholdt made a lump* for giving light in mines where 
a common candle would not burn, or would set fire to the mine. 
It was founded on the plan of keeping the light away from the 
air, and could only burn a short time — that it, so long as the air 
within it lasted. 

In 1813, Dr. Clanny made a lamp, to which he gave air from the 
mine, through water, bellows. This lamp went nut of itself in 
explosive mixtures. It was to he worked by hand or by ma- 
chinery, but was too heavy to be moved about readily. 

From what Dr. Clanny bad done, and from a fearful loss of life 
in the Felling Colliery, whereby 101 men, women, and children 
died, the minds of many were turned to some way of lessening 
the fearful evil of fire-damp. At Sunderland a meeting was held, 
wherein Mr. Buddie, Mr. Dunn, Mr. Cuthbert Ellison, M.P., 
Bishop Gray, Dr. Clanny, and others, had a share, and who 
called upon ^ir Humphrey Davy to search into the whole matter.* 



* RlsU’lr* 4e rAc«d««f« B«yste. 1763, p. I. by Dary. 

S RateShwoii'A lllaliwy of CaiabvrUnd. qaoted by Davy, 
s ioonul dn Ifloffo, tHI. S99. quoted by Itevy. 

« So* Sir ilnmpbrn Tterf'i wo«nl vofka In tSI3. 1816, 1816, sod 1836, bat wb'eli 
BIT aesriy llw ms«. Tbo o«* bor* quoted te Ibst of 18la 
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Sir Humphrey looked at l>r. Claony's lamp, but he was told it 
was too heavy and too costly to be useful. He tried pbosphorns 
and the electrical light; hut at length he found out that a lamp 
could be made air-tight, and to which the air could be sent in 
through ven’ small pipes or tubes, or from small openings in wire 
gauze put below the flame, and having a chimney at top of the 
same kind, for carrying off the foul air. This he afterwanls 
brought to hear in the shape now so well known as the Davy Lamp, 
or Davy, in which he was greatly lielped bv Dr. Faraday. 

Meanwhile, others were no less busy : ^^r. R. W. Brandling, Dr. 
Murray, and Mr. John Murray made lamps, and so did George Ste- 

f ihenson ; and at length there was ver}’ great strife between the 
riends of Davy and Stephenson, as to who was the first. SVe have 
here a small book, written by George Stephenson, in hU own behalf, 
and which is the only work of his whirh is printed, other than re- 
ports. Here it is well to say, that it would worth while to print the 
reports of George Stephenson, to bind with those of Smeaton, for 
they are written in a very clear, thoughtful, and business way ; 
and are of great worth for the history of engineering, as Stephenson 
was called upon to fight for the locomotive engine and the railway 
in their childhood, against the world, having few to back him 
or help him in his hard struggle. 

Stephenson's book is called A Description of the Safety Lamp, 
invented by George Stephen«<m, and now in use in Killingworth 
Colliery ; to which is added, an account of the Lamp constructed hy 
Sir Humphrey Davy, with Engravings. London: Baldwin, Cra- 
dock. and Joy ; Arc*hibald Constable and Co., Edinburgh ; and E. 
Charnley, Newcastle, 1H17.“ It is only about sixteen sides, and 
was printed by S. Hodgson, of Newcastle, and has four engravings. 

Another very interesting Itook is the Report upon the ('laims 
of Mr. George Stephenmfii relative to the Invention of his Safety 
Lamp. By the Committee appointed at a meeting holden in New- 
castle on the 1st Nov., 1817, with an appendix containing the 
evidence.” ‘i*his was printer! at Newcastle, and has three plates, 
whirh are the same as in Stephenson's hook. 

Stephenson says: ** Several of mv friends having expressed a 
wish that I woul^ lay an engraved plan of my Safety Lamp before 
the public, with as correct an account of the dates of the inven- 
tion as 1 am able, I have resolved to do so. I was, at the same 
time, advised to publish the stops by which I was led to this dis- 
covery, and the theory 1 had formed in mv own mind upon the 
subject which, with the facts from which 1 ilrew my conclusions, 
were freely communicated to several persons during the time 1 was 
engaged in the pursuit. With this I cannot persuade myself to 
comply ; my haoita, as a practical mechanic, make me afraid of 
publisliing theories ; and 1 am hy no means satisfied that my own 
reasons, nr any of those 1 have seen published, why hydrogen gas 
will not explode through small apertures, are the true ones. It is 
sufficient, lor our'present purpose, that that fact has been disco- 
vered, and that it has been successfully applied in the construc- 
tion of a lamp that may be carried with perfect safety into the 
most explosive atmosphere.** 

** During the four years,” Stephenson goes on to say, that I 
hare been employed to superintend the engines at Killingworth 
Colliery, one of the most extensive mines in Northumberland, 
where there is a considerable ijuantity of machinerv undenn^und, 
1 have had frequent opportunities of employing mylcisure nuurs in 
making experiments upon hydrogen gas. 'I'he result of those ex- 
periments nas been the discovery of the fact above stated, and the 
consequent formation of a Safety Lamp, which has been, and is 
still used, in that concern, and which my friemls consider (with 
what justice the public must decide) as precisely the same in prin- 
ciple with that subsequently presented to their notice by Sir Hum- 
phrey Davy.” 

The first thought of the safety lamp had been long in Ste- 
phenson's mind; and in August, 1815,* he made a drawing of it, 
which was shown to several people on the wnrkin— among others, to 
.Mr. Nicholas Wood,* whose name is now, for the first time, seen 
along with that of Stephenson. He was then a viewer at Kil- 
lingworth, and seems to have taken a great share and delight in 
all that Stephenson did, as is shown by the works of both. Ste- 
phenson tola Wood that he thought a lamp might be made which 
would bum the fire-damp without blowing-up. The way was this,— 
to make a tube in the bottom of the lamp, and he thought the attrac- 
tion of the flame upwards would be greater than the force down- 
wards. Wood drew out the plan under Stephenson's eve, and in 
October, 1815, they went to Mr. Hogg, a tinman, at Newcastle, 
and had a lamp made, which a fortnight after was put into Ste- 
phenson's hands. When Stephenson first spoke about it, he asked 



s StcpbMSon, p. 7. s Report, p. 16. 
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that the tube mi^ht be ro&de a quarter of an inch in diameter, but 
Mr. having aug^^ested that it pntbatdy h-ckiKI not burn, it 

uas made half an inch in diameter, and a aiide attached to it in 
order to leatten it if need vere. 

This Aral lamp had an open top and conical ahape, and wat 
to Stephenaon on the *l«t of October, IHli, Thii» was on a Satur- 
day, and in the dusk, Stephenaun, >Vo4id, and Mr. John Muodie, 
an under-viewer, went d<»wn to the A pit to try it. Stephenson 
lighted the lamp and went to a blower <»f Are-damp in the nH>f, going 
to it from the windward, and keeping the candle about tuenty yards 
oif. )ly some deals they made a ]tart of the mine foul, fur the 
puriK>*e of having a trial with the lamp*. About an hour after- 
wards Moodie went into the part iio made foul, and found hy the 
Bmell, &c. (of which, from knowledge, he was a sound judge) that 
the air was in such a state, that if a candle had l»ceti taken in, the 
place would have caugftt Are, which would have been very fearful. 
NIochIic told StephenHon it was foul, and hinted ut the danger ; 
nevert)rele«s Stephenson would tr}‘ (he lamp, trui^ting in its safety. 

Stephenson took the lamp and went w ith it to the stmt in which 
Moodie had been, and Nicholas \V(hn 1 and Moodie, fearful, went 
further off. Stephenson tried the lamp, and it went out wiihtmt 
luHking any explosion — on which, Stephenson again held forth the 
aafety of las lamp. It has been said, iHjfore now, that there i» aa 
much bravery in the engineer as in the seaman or the wurrior — 
aye, and as much call for it, too ; and often in the common work- 
man will (here he as st«nit and bold a heart in the greatest 
straits, and in the utmost fear of life and limb, as there is In 
tbe leader who ati>rnis a breach, or heads the bloodit'st Agltt. 
Stephenson was as fond a Inuhand as a father, but lie did not want 
daring when he thought the call was on him ; and ulthnugh death 
loomed before him, he did not turn back fn>m what he felt to he 
his duty. Here we have the witnews of those who were with him, 
and wc may stand by him in this time of trial, and watch his every 
step. 

Stephenson,’* says Moodie, again lighted the lamp, and Wood, 
who had now more trust in it, went with him to the former spot, 
and even held the lamp— they tried it again, and with the same 
end. When the lamp was )iut lighted in the gaa, there was a 
great Aame, the lamp was almost full of Are, and then it smothered 
out. Stephenson then said that be could so shift it, that he could 
make it burn better." 

This Arst lamp was made with a slkle, to regulate the opening of 
the pipe through whlcli air wae sent into the lamp. The slide waa 
iwirtly sliut liefore the lamp was brought near the blast of the 
blower — indeed, it was so far shut, that tlie lamp burned but weakly 
in good air ; and when the lamp was brought to the blower, the 
Aame grew- bigger, as already said, and then went out.* An ex- 
plosion, indeed, t<K»k place within, but it did not pans outwards. 
The slide was several times shifted, and trials made afterwards 
with bladders Ailed with air from the blower*. The Aral trial was 
with the pipe quite open, and the explosion passed downwards. 
'I'rials were thereafter made with the slide so shifted, that at length 
the opening was so nnall, the explnsinn no longer passed down- 
wards, and the lamp kept alight ; hut it was so weak, that it easily 
went out by being moveil. It was therefore thought, that by 
making more pipes of this smallness, air enough fur burning and 
for keeping up the light might he let in; ami yet the holes or 
openings be so small, as still to stop the explusiuii from going down- 
ward*.* 

The tamp was now sent to Matthewa, a tinman, in Newcastle, 
and the three pipes put to it, but outside the burner. On Satur- 
day, the 4th oi November, this was tried in the pit, and found to 
burn better than the other, but still not well. Nevertheless, the 
explosion did not go downwards. A spot in the mine had been 
again made foul by Moodie, and Stephenson, Nicholas Wood, John 
Moodie, his son of the same name, an overman, andtteorge Wailea. 
an overman, went down and made further trials, which, as they all 
thought, turned out better than the Arst. Muodie here says,'* 
that three mouths bdfore the Arst lamp was tried, Stephenson waa 
often making trial* with a candle near the blowers, for which 
Moodie, who waa fearful, reproved him. Steuhenaon then told 
Muodie that he thought a lantnorn could be made so as to be taken 
in safely amongst the foul mr; but Moodie did not think it could 
he done.' ' 

After this, two lamps of the second pattern were made and 
given to the waistmen in Killingworth pit. A few days after — 
namely, on the 0th of November, a boy was killed to the A pit, at 
Killingworth, on tbo spot where tbe trials were made with the 
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Arst lamp. Stephenson said, on that day, if the boy had had his 
lamp, he would not have been hurried.'* 

Juhn M‘Urie, a sinker, tcUs the same talc. He says, that in the 
summer of 1815, Stephenson was setting up sloping planes under- 
ground, and often as he was ctiming out. he set the bmwer nn Are, 
and by lighted candles put to windward, put the blower out. 
Stephenson said (bat he could make it useful to save men's Jives. 
This he said, when MH.'rie spoke against what he was doing as 
hurtful. 

Up to this time, Stephenson knew* nothing of what Sir Hum- 
phrey Davy had found out or done, or of what he had written to 
the coal trade thereupon. He now made his third lamp, which had 
mure pipes, so a* to get a better draught of air. He afterwards 
thought,'* that if he cut off the middle of the pipes, or niade 
hole* in metal plates, set some way from each i»ther. aa far as 
the pipes, that tne air would get in better, and that there would 
be the s.*iine safety against expluaiuri. Another lamp was therefure 
made and tried. 

This third lamp did eo well, that it was long used in Killingworth 

J ilts, and workmen were bound to it under a Ane of half-u-crown 
or using a candle. Thi* lamp waa tried alongside with Davy’s, 
and found to do as well. 

The Amt trimmer wa* a wire down the chimney of the lamp; 
but afterwards. Sir Humphrey Davy's trimmer was used. Nicho- 
las M'ood wrote on this in the Tyne Mn-cury. 

On the 24th of November, 1H15, Stephenson showed his lamp 
to Mr. Robert M’illiam Brandling, and to Mr. Murray of Sunder- 
land, both well able to give a judgment upon it. 

On I'ueeday, the 4tn of December. 1H|5, Stephenson’s lamp 
was brought liefore the meeting of the Literary and PhUotophicJU 
Society of Newcastle, the same evening that Ur. John Murray's 
paper about his own lamp was read. Trials were made of 
Stephenson's lamp with bladders, holding the Are-damp, put below, 
and the Are-dnmp let into the lamp.'* 

The difference between Stephenson's lamp and Sir Humphrey 
Davy's was, that Stephenson used a plate in which holes were cut, 
and Davy hit upon the happy thought of using a wire gauxe 
screen ; but Stephenson seems to have been tbe Arst who fouud 
that the exjilosiun would nut pass outwards, and upon this all 
depended.— fur wire gmuxe instead of a metal plate was a mere 
change of shape, though for the better. 

M'liether Stepiienson's lamp is still used, wo do not know ■ hot, 
as shown above, it was kejit in use till 1^18, and very likely till 
long after, for Stephenson's friends were so steadfast they would 
not give In to what they said was a copy of their lamp. 

V. TOB GIFT. 

In IBIS, those who had called in Sir Humphrev Davy, thongbl 
it time to give him some reward, and therefore called a meeting of 
coalowneni, at Newcastle, on the 31st of October, when Mr. Na- 
thaniel Clayton took the chair. The meeting was to reward Sir 
Humphrey Davy, " for the Invention of the Safely Lamp."'* By 
this time, a paper war had arisen, and while Bishop Gray and Mr. 
Buddie felt called upon to stand by Sir Humphrey Davy, a great 
number held to George Stephenson, and much bitterneM of feeling 
was shown. Neither were there wanting those who upheld Dr. 
C'lannv, Dr. Murray of Edinburgh, Mr. John Murray of Hull, and 
Mr. Hubert William Brandling. Dr. Clanny was the Arst— Sir 
Humphrey Davy and Stephenson acknowledged this; but the 
lamps of the two latter had been brought into work, and tbe 
struggle lav between them. Dr. Clanny helped Sir Humphrey 
Davy, mid Mr. Brandling'* aided with Stephenson. Davy was so 
much the stronger than Stephenson, that he was better known, 
aad had oil the men of learning on his side, while Btephenson waa 
backed by the Killingworth men, and all those w ho thought highly 
of what the self-tanght workman had done with the locomotive an«l 
the safety lamp. Sir Humphrey's friends were angry that one su 
lowly should be set up against him— Stephenson's, that one so lowly 
should be put down, and kept out of his fair share of the work, to 
bolster up a great name. Both sides went great lengths, both 
went too far, and now it is easy to do right by Mi. 

Perhaps AV'att took a part, for be was an early patron of Davy, 
who was employed in the Pneumatic Institution, at Bristol, under 
Dr. Beddoos, in which M'att took a great share. 

So much was said and done by George Stephenson's friends, they 
fought BO bard for hhn, and against Davy, tLiat the meeting on the 
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8Ut of Au^«t vai held over till the 11th of October, when John 
Geori^e Lambtoii, the late Earl of Durliamt took the chair. Mr. 
Brandlinfr then moved that the meeting ahould be a^in put uif, 
that iniiuiry mif^ht be made, whether “ the n)erit of the invention 
of the safety Lamp wa« due to Sir Humphrey Davy, or Georjfe 
Stephenacm.^ Mr. Arthur Mowbray likewiae atuod up for thfa, 
but it w.%a set aside by a (treat namWr of hands. A pur«e of one 
hundred (guineas was however ^ven to Stephenson. 

Stephenson's friends were very wroth at bein^ thus beaten, and 
Stephenson himself thuu'tht thiit the meetiiuf had dealt very iin> 
fairly w ith him in awardin(r the meed to Davy, “ ^Vhether or 
not,^ aays Stephenson, iti a letter afterwards printed, ” Mr. 
Urandlin(( is justitied in the opinion he has expressed [that Sto< 
phensoii was the inventor], it appears to me may be easily decided ; 
and I shall only add, that if it can be proved that 1 took ad^ an> 
taere, in the formation of the safety lamp, of any su(;(restions, 
except the printed opinions of scientific men, 1 deserve to lose 
the confidence uf my honourable en^ployert, and the ^im 1 opinion 
of my felluw>men, wJiich 1 feel an honest pride io, and u hich even in 
niy humble situation in life is of more value in my estimation than 
any reward that genenms, but indiscrimiuating affluence can 
bestow.** 

Davy’s friends thought they did not do enough in upholding 
him, but they mu-t further pull ilown Stephenson ; and instead of 
chcK^sing the likely path, that both mignt have gone on without 
knowing each other, they openly said that Stephenson had taken 
or stolen the thought frcim Davy.*’ Here was the sting — Jind hence 
the matdy and earnest speech of Stephenson, given above, which 
fully shows what his feelings were — his love uf standing well with 
his *feUow>men-»hise<irnejitness to be worthy of the trust bestowed 
upon him. From the time he first set ftujt in the great world, to 
the day of his death, thi'se were his strong feelings ; and as has 
been before shown, they give the key to his life, and lay o{»en to 
us the springs of his well-doing. 

He was quite right in thinking that the gOfMl>wil] of his neigh- 
bours, and the trust of his fellow-men, were worth more than any 
money which could be bestowed; for they were to him as the land 
which yields u yearly harvest, while the latter is but a crop 
which is once gathered in, and there is no more of it. The harvest 
may fall short wunelimes, but there is the land to give a hotter 
crop in other years, and to give a good iiiciinic for whatever ia 
laia out upon it : so is it with a g(w»d iiame^it is a lasting mine 
of wealth to the owner, the yield of which ia the greater the 
lunger it is wrought. 

The friends of Davy were none the less angry that a common 
workman was set up against one of his great name, as if it were 
likely that one of Davy's standing should be huhuldeiieil for any- 
thing to a lowly pitman. They were maddened at the thought of 
one of the greatest men of his day being so set down. How little 
did they think or dream that the drudge they then l<M»ked down 
upon WAS to shine upon the world as one no less great than Davy— 
Its one of the brightest lights of his day — as one of whom even tnev 
now feel proud. Such is the worth of a name, such is it to weigh 
with an untrue beam, and to set down wrong weights. The great 
man of t<^day soon sinks iuto the dust, — the lowly of yesterday is 
the mighty i>f the morrow ; but let each he weigfie^l by his deeds, 
and not hy his name; by hUown works, and not by the witness of 
his friends. 

The writings which were put forth in Stepheuson’s name are by 
one hand ; but thougli they breathe his thoughts, it does not seem 
likely that they are his. In that last given, the earnestness of 
thought is his, but it U not his Kpeecfi. There ia too much Latin 
—there are too many of the chosen words uf the schoidman, and 
too much of his craft, to let ns believe that they cume from a free- 
spukeii Englishman. In talking, btcpheiisuii always had the 
homely speech uf an Englishman, as indeed it now t4H> often hap- 
ens that among common men our mother tongue ia best spoken, 
V’ilh them, the well of English is briglit and strong ; w liereas 
bookmen, instead uf speaking better English for their greater 
knowledge, only learn Latin and Greek to bring them into English, 
as if our English were a worse speech, and the others better ; or, 
as if a word were the better understoitd by being swaddled in out- 
landish clothes. Stephenson most often had the pun of another, 
else we might have hud from his hand something worthy of our 
best writers ; fur it has been often seen, that those have 
written llie freest who have risen as he <lid, fmm among those 
who know no other tongue hut their own. 'fhe cot is u better 
t»chool for speech than the college— there is a greater freiJiness in 
its sayings : a atrength and earnestnesa and heartiness which 
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come home to our bosoms ; something which breathes sweetly of 
our childhood, and takes us hack beyond our school years. 
Whether in the Uihle, in Shakspeare, our best-loved bo4iks and 
writers, those sayings always delight ns most uhich are most 
homely; and yet. mure care is given to eke out a book with big 
words, borrowed trorn every land but our own, than to write such 
things as every one may readily understand. 

If Davy's friends spared nothing for him, Stephenson's were as 
steadfast ; the war went on, and tJie Newcastle papers were full of 
writings, for and against. The Rev. John Hodgson, Mr. Ruddle, 
Mr. Brandling, and the full number of ** Friends to Justice,” 
strove together; but neither side would give in, or own that it was 
in aught wrung: they were too busy in saddling things on each 
other to take otf one bit from themselves. If Ikivy had the meet- 
ing of coalowners on his side, Stephenson was not to be left barren, 
and therefore his friends made up their minds that he sliould 
have a meeting of his own, and that plate should be given to him 
as a set-off against what had been done for Sir Humphrey Davy. 

Jt should, however, be said that, having been beaten in getting art 
inquiry' from the meeting of coalowners, they had a meeting of their 
own, to look into what Stephenson had done, and which ended in the 
UejMjrt, which has been already immed. Stephenson, Nicholas 
M’ood, and the others who had a hand in the businea.<i, were calltsl 
together, and gave witness as to what they had seen or dune. 
This was written down nml printed at the end of the Report, and 
it showed the faith the meeting had in the goodness and rightfnl- 
ness of the side thiM' had taken up. The members were, tHe Karl 
of Stntthmore, J. Brandling, lisq., C. \V. Bigg, Esq., .Matthew 
Bell, Esq., K. Grey. Esq., Arthur .Mowbray, Esq.. J;tme» I^h, 
Esq.,'* T. II. Bigg, Em|., l)r. Headlom,'* C\ N. Wawn, Esq., 
Anthony Clapham, E»m|., ami (r. t.’Jmrnley, Esq. Richard Lam- 
bert, Esq., was the Treaaurcr, and Robert M illiain Brandling, 
Esq., the Secrelarv. 

On the 1st of NoN cmber, 1817, the further step waa taken, and 
a meeting was held in the Assernhlv-rooms, Newcastle ; at which 
C. J. Brandling, Ksq. t(*ok the chair, “for the purpo^ of remu- 
nerating Mr. George Stephenson, for the valuable service he had 
rendered to mankind by the invention of his Safety Lamp." 'I'he 
first resolution lield forth, “that .Mr. George Stephenson, having 
discovered the fact that explosion of hvdrogen gas would nut pass 
through tubes and apertures of small dimensioiia, and having been 
the first to apply that principle in the construction of a Safety 
Lamp, was entitled to a public reward.” A committee, headed by 
the Earl of Strathmore, was named to carry this out. 

Davy's friends were anew stirred up, and they sent to the news- 
papeis a writing, signed by Sir Joseph Banks, President of the 
Royal Society, >\’illiani Thomas Bramle, Charles Hatchett, H. W. 
M'ollaston, and Thomas Young, setting forth their conviction, 
“ that Mr. Stephenson was not the author of the discovery of thu 
fact 111 question, and was not the first to apply that principle in 
the construction of the Safety I^amp.” 

The other committee printed their report in answer, setting 
forth the whole truth, and ended by saying, “After a careful 
inquiry Into the merits of the ease, conduct^, as they Irusttsl, in 
a spirit of fairness and modeiation, they could {>erceive no satii^ 
factory reason for changing their opinion!” The dead set made by 
the men of learning who stm>d hy their friend, Davy, did not frighten 
the others, and did not put a stop to their work. Their minds were 
made up, and the subscriptions set afoot by them went on .-iieadily. 
Ixu'ti ltaven-i»<»rth (then Sir 'riiumas Henry Liddell, Bart.) and 
partners, (^ve one liundred^ineas ; C. J. Brandling, and partners, 
gave the like .Matthew Ilell,** and partners, gave fifty guineas; 
and John Brandling, and partners, gave the like. Thu^ a goodly 
purse was filled ; and the great gifts uf the LiddelU, and the other 
cualuwnerH, are a very giK>d earnest of how Stephenson was looked 
upon in his own neighbourhoinl, anil the path which lay o]ien 
before him. It was nut bard to tell what he would do with his 
inlMirn skill. 

In January, 1818, a dinner was given to George Stephenaoo, at 
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the As«eroblr>rooinA, NewcMtle, when » eilver tankard wa« pnl 
into his handa, together with one thuuMtid ftuintas. 

^ I shall ever reflect with pride and ffratitude^** said he, **that 
my labours have been honourt^d with the approbation of such a 
distin^ished meetinf;; and you may rest assured that tny time, 
and any talent 1 may posses!), shall hereafter be employed in such 
amanrirras not tu (hve you, K^'^tleroen, any cauae to regret the 
countenance and support vou hare so generously afl'urded me.” 

Th is phrdge, as is well known, Ste]iheru*on fulfilled. 

Of the feelings of the committee, the best earnest is the follow- 
ing words, given in their Kc|M»it :— ** ^Vhen the friends of Mr. 
Stephenson remember the humble and laborious station in which 
he nus been born and lived ; when they coimder the scanty means 
and opportunity which he has had for pursuing the researches of 
science ; and look to the improvemeiitfi and discoveries which, not- 
withstanding so many disadvantages, he has been enabled to make, 
by the judicious and unremitting exerct?>e of the energy and aeute- 
nesi of his natural undentnnding, they cannot ^»ersuade themselvm 
that they have said anything mure than every liberal and feeling 
mind will moeit willingly admit.” 

Thirty years afters ards, a third piece of plate was pven to the 
** Inventor of the Safety Lamp,” which this time was Dr. Clanny,"* 
who has been already named. 

. Altliough so much noise was made at the time, and each said 
that the other had stolen the thought from him, it is not hard, now 
tliat angry feelings have sultened down, to see the truth. It was 
held by them that one must be the first finder: but there is no 
need to believe anything of the kind, for two or three might as 
readily busy themselves with a safety lain]) as oue. ^V'hy, indeed, 
was Sir Humphrey Davy called in? ^V'hy did Stephenson give his 
mind to it but from the want of such a thing, the fearful loss of 
life which had followed from taking candles into iire>damp, and 
the little g«M>d of the steel mill ? Many, therefore, set their w its 
to work to hud out a safety lamp. >V'e have named five, and it was 
ill no way odd that two should hit upon the same thing. 

Throughout the field of learning we have found tbit happen. 
Was there not the very »ame thing with Newton and Leibnitz 
about fluxions? Did not Watt, Cavendish, and Lavoisier each take 
a share in finding out the composition of water? At the same 
time, Fulton and Bell were at work on the steamboat, — Trevithick 
and Oliver Evans on the steam-wagon, — and in our days, there 
has been a struggle between Le Verrier and Adams, hy which the 
learned world has been tom, ns to who found out Neptune. There 
are several put forward ns the first lighters of gas. Young nnd 
t'hampullion fight over the Rosetta stone ; we have nut yet awarded 
the meed to the man who flrst set rails ays going: James and Gray 
(though dead) are still in the held, with many mure who strive to 
wrench from them the name of** Father of Railways.” This will ever 
be, for w here there is a want, the ready wit of mniiy men will be ever 
ready to find out the right way. Is there an) thing new brought 
forward, straight every one ruMhes into that path. There is not 
much mistake in saying, that there were a thousand clever in- 
ventors who found out atmosplieric railw-ays. The heads of railways j 
unhappily know how many makers there are of new buffers, breaks, i 
links, w heels, raiB, and chatr«« — each goiKl, and each the best. The | 
Gutta Perciia ('umpany have before them a list of two hundred > 
hints for making everything of guttapercha, from ear-trumpets i 
to horaO-nhoes. It is good that it should be so, rather than that 
we should lag behind, wuitiiig fur the slow work of a few minds, 
when we may bring to bear the fruitfulness of many. 

f^tephensoii seems to have been the 6rst to try a lamp with holes 
so small that expliKion of fire-damp did not pasa downwards ; but 
Davy' had nothing to do with him, and was not far behind, and be 
made a much better lamp by taking wire gauze instead of pipea or 
holes. 

The following, from the 9th page of the Report of the Com- 
mittee, shows what each did : — 

1815. MS. sTkMir.KSON. sia iivMPHaar davt. 

Ao|. to Oct. Boftjr wilh ihose rlperi. The aui'jecl occupied hU 

nchli ufKin blowers ia Kd- attetiiion, as aa ohyret of 
bn|(Wnrth Colliery, which led specuUUoB. 
to the oonitruLtioD of hU 
lamps. 

H'ginnisg of Ordered bis first lamp, Cummeaerd bis experi- 

Oct. which was ttird io the cn]. ments on fire-damp, and he- 

lieiy ou ihe 21il of that f«>re the 18th of that iminth 
uooth. had dUcuteied ceiGin fai*U 

[the facta in questiun] re- 
specting that ipflaaioiahle 

at tidUsLaal Ohsert^r. Au^wtl UUS. 



Befianiog of mk. vrmPHairaois. ata BCMewaar oavr. 

Ost. Mbstaore, and states, ia • 

letter dated Oct. 19, that if a 
lamp or laatbora be made 
tight OB the aides, aad fv. 
aished with apertures to ad- 
mit the air, it will not ooa- 
muoicalc flams to the out- 
ward atmosphere. 

Bad of Oct. Ordered hia aecood lamp. Io a letter, dated Oct 39, 

detciibet to Mr. llod|rsoA a 
lamp, la wbieb he ade,Aed 
/irfies amd eunefr above aad 
below. 

Not. 4. Tried hU seeood lamp ia klr. Butler botlecd Sir 

KilLio|worth Colliery. Humphrey Davy’a diacoveriei 

Id bo oration. 

Not. 9. Read to the Royal Society 

a paper giving a detailed ac- 
count of hit cxperia>eats,aad 
tbe varioua applicatiuoa be 
bad made of bis discuveries, 
but without mrotiuoingdaUa. 

Not. 1 9 or 20. Ordered hia third limpk 

Nov. 90. Tried bis third lamp in tbo 
mine. 

Dec. 5. Exbibited bia third lamp 

to the Literary aod Philoso- 
phical Society io Ncwcaatle. 

Doc. 31. D^ora this period ** had 

presented to the mioer the 
wire gauzeUmp.**** 

What made the etruggie waa, that the meeting of coalowners 
had called in Sir Humplirey Davy, and while be was busy, tieorge 
Ste]>hensun, a coiminm wurkman, of his own free will, stepped in 
between the meeting and Davy. The coHlowners did nut deal 
fairly with Slephetison, for after railing a meeting to thank ^ir 
Humphrey Davy fur ** the Invention of Air Safety Lamp,” and 
throw ing off Steidienson, on the ground that the meeting was to 
thank Dav'y only for what Ae had done, free from what any one eUe 
had done, they made it to thank Davy ** fur his invention of fAc 
Safety Lamp”— which was another thing altogether. Having dune 
this, they gave, as a sop, the hundred guineas to Stephenwii ; but 
he and his friends would nut stand still under this slight. TTiey 
could have nothing to aay as to what might be given to Davy, but 
they had when Stephenson waa set aside. 

VI. KXOtXKEOl.NG. 

In 1BI3, when he was thirty-three, Stephenson had been aet, as 
we have seen, to overlook the engines at Killingwurth. in which 
higher berth he brought out his locomotive engine and his safety 
Lamp; so that Killingwurth had its own works, as well as H'ylom 
or any other collier)*. His son was being bniught up at Newcastle, 
and afterwards be sent him to Kiiinburgh, that he might be at its 
University — then at Ita height, and one of tbe greatest schuola of 
its day. 

In IHlt he brought out his first locomotive, and in 1815 he waa 
busy with the safety lamp, and the second locomotive. He haul 
likewise some work in ]a)'ing down slopes and railways. 

He hud not been able, as we have seen, to take out a patent 
when he made his first engine, but he soon after became known to 
Mr. R. Dodd, and with him took out a patent on the &8th Februarr, 
tH15, for a method of communicating ]H)wer to the engine without 
the cog-wheels used in the first engine. 

The plan iiropoaed was the application of a pin utKm one of the 
spokes of the engine-wheels; the connecting-rod fixed to the 
cross-beam of the engine, and moving with the piston, being 
attached at the lower end to the spoke of the « heels, and working 
in a ball-and-socket joint. Thus the reciprocating motion of the 
piston was converted, by the pin acting as a crank, into a rutaturr 
motion. Tu keep the cranks at Hght angles with each other, 
Stephenson used an endless chain of one broad and two namrw 
links, which lay upon a toothed wheel fixed to each axle. The 
teeth stood out ulMtut an inch from the wheel, and went in between 
the two narrow links, leaving a broad link between ever)* two cogs, 
and resting on the rim of the wheel. Thus the chain moved round 
w ith the wheel, and otic w heel could nut be moved round without 
the other. This chain he afterwards gave up. 

ta Muralaf Chrueiclc, [>«r. IS, Ist^. — Na«rca«Ua CkrobtiH*. Dw, Zi, iHli. 

s« tan) >rf ou (ba SW^m-EiialiW) HitebW on fUitarajs, p. 2!Zi SltMS«*a AmvOoW* 
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TbU engine vae |>ut to work on the Killing^worth Railway. 

In 1816« Trevithirk left England fur the Indies (earing 

the hicomotive to look after iUelf, for what he knew. Stephenaon., 
howev'or. looked afler it. In this year he took out a patent with 
Mr. William Losh, » great engineer uf tt'allbend and Newcaatle. 
Among other imumvements was that of ** sustaining the weight, 
or a prijportion of the a eight, of the engine upon pistons, moveable 
within the cylinders into which the steam or water of the iHiiler 
is allowed to enter. In order to press upon such pistons, and which 
pistons are, by the irtteiventiuii of certain levers and connecting- 
rods, or bv any other effective contrivance, made to bear upon tlie 
axles of t fie wheels of the carriage u|ion which the engine rests.” 

The cvlinders were tmeu at the bottom and screwcil upon the 
frame of the engine. 'Fhe piston, which was solid and packed in 
the common way, was furnished with an inverted rod, the low'er 
end of which tuissed through a hole in the frame, iiiid supported 
the engine, ami pressed upon the chair, which rested on the axes 
of the wheels upon whirli the carriage moved. This chair had 
motion up and dow n the piston-rod. The pressure of the steam 
upon the piston transmitted the weight to the axle, and the re- 
action took an equal weight from the engine, and the steam served 
the purpose of an elastic spring.** 

>lr. Ritchie objects to tiiis invention, that it aimed at too mucli, 
was too complicated, and not precise enough to he of much use. 

Meturs, i^tephenson and Ix>sh had their patent likewise fur a 
cast-iron rail, which was held to be an impiovement on the rails 
then used.'* As railwaj^ were then laid, the wagon-wheels met 
with a hindrance at the joints, and a shock was given, and the 
rails put out and broken. Stephenson therefore wished to hx the 
rails fast in the chairs. His rails were made with a balf-lap joint, 
having a pin or U4t, which hxed them, so that the end of one rail 
ahoulu not rise above the end of the next one, and so that the rails 
should not yield if the block sank. 

MV have seen that in 1817, Stephenson was busy in his struggle 
with Davy about the s4ifety lump. In the next vear, the dinner 
was given to him, and he was laying down railway works and 
making engines. 

In that year (1818), and in the next, hegarehistime, asNirhuIaa 
M^ood nckiiuw ledges,** to exiieriroents with ^Vood on railways, 
which have been printed. 

His son had now become an under-viewer, and was a helper to 
his father. 

Perhaps about this time he frst came up to London for the 
patents. 

M'e have followed Stephenson so for until he is npuii the eve of 
starting in a new pnth, and we hnd him in a new walk of life, and 
much better off. M'e have seen his beginning from his father's 
cot, his stniggles as a workman, his care as a fatlier, and the 
spreading uf his name after making the locomotive attd the safety 
lamp. He had begun to reap some reward fntm his toil, and 
instead of being pi>or and }M<nni)ess, he had had eleven hundred 
guineas given to him beyond what he had earneil. Fnmi being the 
man, be had become the master ; from being the learner, he was to 
be henceforth a teacher. He hud a sliare in two patents, and 
there was a call f«ir his work, for beMdes his old masters at Kil- 
lingworth, the neighbouring coalowners were now among his 
friends. 

As his rise had been quick, and he was brought at once into the 
fellowship of the northern gentry, his honours came blushing thick 
upon him. He did nut so fully feel his own weight, but having been 
kept down so long, he hailed willingly the hands which were 
•tretched forth tuwanls him ; taking everything as a kindness held 
out to him, instead of looking upon it as a right. His greatness had 
not grown gradually upon him, — he did nut settle slowly in his seat: 
be was marked as a new man, and always through life he bad a quick 
feeling of his lowly liegiiitiing. It wu» b<‘tter, perhana, that it was 
•o, fur he kept up a kindly feeling with all around; wnereas, had he 
taken on him ttie bearing of a great man. as many do, he might 
have lorded it over the world but he would have missed what waa 
dearer to him than this— the love of his fclluw-nteu. lie was thank- 
ful for everything, and therefore kindly to every one. As he did 
not look for mucIi, or stand upon his rights, he was seldom wronged 
and always happy. 

*» III eaic OB iUilwar*. p. 2.4. ts Riuhle on RallBByt, p, :u.37. 
tr Wvwd oo 



CONTRIBUTIONS TO RAILWAY STATISTICS, 

IM 1846, 1847. AMO 1848.— B7 1Wo« Ci-a»i«, S«1. 
^Cew/waed/roai pegs 272.^ 

No. IX.— SAND TRAFFIC. 

S*nd i»il»r)fe article of tnifflc. The amount deUiled in each 
year ending June 30, stands thus— 

CotuMiiy. Tan*. 

1845. 

Arbroilb ind Forfsr, — 

Voditilo lad Wsdebridie, 12,227 

Loudon and Oo;don. 3.000 

Leiceiter and Swsnnington, — — 

Wfti Cornwill (Hsyle), — — 

Withaw and Cultoeat, 2,921 

The receipts in each year stand thua~ 

Comihsny. IB45. 

Arbroath and Forfar, X 1,310 

Bodiuin and Wadebhdge, — - 

London and Croydon, 450 

Lriccstcr and Swinoingloa, ■ ■■ 

West Cornwall flUylr), — 

Wihhaw and CoUn«*a, 21 

Some of the returns mix up gravel, ballast, and sand. 

The sand on the Bodmin and M'adebridge, and Hayle Railwajn 
(I5,2ttt tons in 1H47), is sea-aand used as manure. Sand U ui^d fur 
building, agricultural, and dumestic purpoeea. That carried on 
the Croydon is partly fur sanding flours. 

The rates arc as follows > 



Tom. 

1046. 

11,173 

8.420 

1,992 

31 

2.764 

1846. 

£414 

882 



32 



Tom. 

1847. 

12.619 

12420 



1847. 

£447 

1,293 



London and Croydon, 
Bodiaio and Wsdelind|e, 
L<-ice«tcr and SwanningtoB, 
Whbaw and 0>Une>«, 
Arbroath and Forfar, 
Laneaihire aad Yorkshire, 



3'75d. per ton per mile. 
3-00 „ 

2 75 „ 

2 20 „ 

1-97 H » 

1-33 



On the Durham and Sunderland Railway, ballast is carried fur 
ahipping purposes. The return stands thu^~ 

1846. 1846. 1815. 1846. 

30,356 tons. 36,567 tom. £506 £609 



No, X.— SLATE TRAFFIC. 

There is little information as to the quantity of slate carried. 
In the year ending IR4d, there were carrietl on the M’ishaw and 
Coltneas Railway 1,»*0 tons, for which i41 waa received. 

The rates for carrying slates per ton per mile are as follows ; — 
ballocbuey, .. 30d. 

Newcaatle and Carliile, 2‘Od. 

WUhaw and Coltnets, l’3dL 

No. XL— BRICKS AND TILES. 

That railways cause a large waring in many places in the carriage 
of bricks is shuwn by the quantities carried. .Many new brick- 
flelds and tile-works have been opened to take ailvantage of tbe>e 
facilities, as well as of the cheap coal, — in the same manner as they 
are upenud near canals. 

The quantities detailed in each year ending June 30, are aa 

follows 





Tom, 


Tons. 


Tom 




1845. 


1846. 


1847. 


Lancashire aad Torkthire (Preilon and Wyrr), 


— 




1.000 


Leicestrran4i SwatmingVOD, 


746 


603 


— — 


l.otMlon and Croydon. .. 


509 




— — 


Maryport and Carbsle, .. 


370 


1.209 


— — — 


Wtthaw and toUneii, .. 


291 


2,051 


•1.641 


Wbiichavcn, .. .. 


— 


44 


•fl6 


The amounts received were — 


IH4S. 


1840. 


1817. 


Lancashire and Yorbihire (Preston aad Wyre), 


£ — 


£ — 


£ 117 


Lciceiier and Bwannlngton, •• 


92 


60 


— 


London and Croydon, .. 


50 


— 


— 


klarypori and Carlisle, .. 


40 


99 


— 


Wuhaw aod Colinesi, .. 


12 


95 


•46 


Wbitcbifen, .. .. 


— 


2 


• 4 


* For balf frmr only. 








The rates of carriage per mile per ton are as follows 




Bodmin and Wadebndge, 


4 Olid. 




Ballo^hory, 


300 






Leice»trr and Swanningtno, 


3 00 






Loniton and Cro><lon, .. 


300 






London and South Westers, 


2 09 






Maryport and C-rlUte, 


2 09 






Wiihaw and Cultneit, 


106 






Wbitebaien, •• 


IbO 







:cxJ by Google 
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Th 0 only return of ti1e« carried for building or a^icuUurol 
purposes is that of the W'ishaw and Cultnesa Railway for the year 
endinjf June 30, 1846, tons. Receipts i!v0. 

The only return of clay carried for brick>making, pottery, or 
other purposes, is that of the U’islmw and CoUness Railway, IWd, 
346 tons ; and 1847, 473 tons. Receipts, 1846 i^6, and 1847 <C8. 

The rates for the carriage of bricks are generally too high, and 
are exclusive of loading. Twopence per ton per mile would be 
enough. 

The above returns give no means of calculating the quantity of 
bricks and tiles carried on the whole length of railway. 

No. XII MISCELLANEOUS MINERAL TRAFFIC. 

Besides the articles already enumerated are many others, as lead 
ores, copper, brass, lead and tin manufactured, s^dt, sulphur, roman 
cement, glass, potter)', fullers’-earth, &c., but as to which no In- 
formation is to be got. 

The rates for carrj’ing salt are as follows, per ton per mile 



Bodmin and Wadebridge, 4‘OOJ. 

Newcaitle and CarlUIr, 2 &0 

London and BHgbinn, 2 24 

Lancakhire and Yorkabire, 1*32 



The rate for carrying fullers'-earth on the London and Brighton 
Railway is per tun per mile. 

No. XIIL— MINERAL TRAFFIC. 

The whole mineral traffic shows the following results in tons 
1845. 1846. 18(7. 



Coal ami Coke, 


7.0«0,0(K) 


8.900,000 


8,900.000 


Iron-itone, 


41)0,000 


500.000 


600,000 


Iron, 


230.(K)0 


230,000 


300,000 


DroM, 

Copper and Tin, 




n 0.000 


110,000 


23.000 


21,000 


23,000 


Litnntone and Lime, 


200,000 


250 000 


300.000 


Building Stoae#, 


200,000 


400,000 


600.000 


Sand, 


30,000 


30.000 


37.000 


Halla>t. 


30.000 


36,000 


36,000 


Brick! and Tile!, 


2.000 


5.000 


5,000 


MiieeUaneou!, 


■ 


280.000 


300.000 



All these amounts, except for coal, are far below the mark; but 
they establish a total mineral traffic in 1847 of nut less than 
lI,iK)0,000 tons, besides unenumerated articles. 

Beiiiiles the returns already given are thefollowiogmtscellaneous 
returns, of Minerals and atones ^1); Stones and Timber (9); 
Ntonc and Coal (3) ; Stone and Brjcks (4). 



T*et. Tnni. 



(!) Brighton, 


1846. 


1847. 

95.315 


(1) Lancashire sad Yorkihire, 


•10.660 


33.177 


(1) Norfolk, 


•5,800 


11,659 


(1) St. Helen’#, 

(2) Dublin and Drogheda. 





25.060 


9.686 


3.745 


(2) Great North of England, 


8,298 


. 


(21 Loodon and South Weatero, 


*4,984 


■ 


(2) Eaitera Union, .. 


— 


•5,951 


(3) London and Brighton, 


55.747 


— 


(4) We»t Cornwall (Hayle), 


42.795 


— — 


The amounts received were u follows:— 

Coropsoy. 1846. 


1847. 


(1) Brighton, 


;e 


X9.095 


(1) Lanraabire and York«bire, 


♦2.024 


5,532 


(1) Norfolk. 


•716 


1,184 


(I) Saint Helen'!, 




1,002 


(2) Dablin and Drogheda, 


726 


549 


(21 Great North of England, 


•2,720 


— 


(2i London and South Weatero, 


•4,984 


- 


(2) Eaatem Uaion. 


1 


•305 


(3) London an<l Brighton, 


4,287 


— 


(4) Weit Cornwall 


6,304 


— 



No. XIV.— TIMBER TRAFFIC. 

The quantity of timber carried in eacli year ending June 30, as 



detailed in the returns, is as follows r— 

Tons. Tons. Tons, 

1845. 1846. 1847. 

Great North of Eniland, 1.000 — — 

lancathire and Yorkabtre, .. *667 4,837 

Maiyport and CirlUle, — 2,434 1,774 

M’bitbv and Pickering, 911 -■ . .. — 

WhitehaTen, *303 *198 

M'itbaw and CoUaeia, 148 1,435 *2,451 



• iuu.y<«r. 

1 



The amounts received are as follows 



Gteat North of England, 


£160 


£ £ 


Lancaahire and Yorkthire, 


1 .11 


•G67 1.455 


Mar>port and Carlisle, 





639 331 


Whitiiy and i'ickering, 


506 


•J7 


Whilcbaren, .. 





•20 M5 


Willow and Coltnes#, 


130 


117 'B1 


The rates for the carriage of timber are as follows 


Whitby and Pu-kering, 


S'OOJ. per too per mile. 


Ballochney, .. 


3 00 


t» •» 


Whitehaven, 


3 01) 


M » 


Bodmin and Wadebridge, 


2-50 




London and South Wnlcrn, 2 50 


>« M 


Withaw and Cohacaa, 


2 35 


** H 


Maryport and Carliilf, 


2*33 


II H 


Lancaahire and Yorkshire, 


r2i 


It *t 


Timber is in sumo returns mixed up with stone traffic, aa seen 
No. XIII. 



On the (.'omiafa and Northern line«i, timber is carried for raining 
purposes; in the agricultur.il districla, for hop-poles and fence# ; 
on all lines for building. Bark ia carried on the Southern rail- 
ways. 

In 1843, I estimated the quantity of timber carried at 40,000 
tons, and there seems no reason for doubting that this is a safe 
estimate. 

No. XV.— nUILOISO TRAFFIC. 

On the whole, railways afford great accommodation to the bnild- 
ing interests, though not to that e.xlenl which they may and will 
do when the traffic is more developed. 

The following is an e><timate of the traffic carried on fur building 
purposes under each head 



Stone, 


Tiwiv, 

1845. 

200.000 


T.m. 

1846. 

400.000 


Ton*. 

1817, 

600.U00 


Brirka and Tllea, 


2.000 


5.000 


5.OU0 


Timber, 


40.000 


40.000 


50,000 


Lime, 


50.UO0 


50,000 


50.000 


Stud, 


lo.oou 


10,000 


lO.ttOO 


Total, 


300.00(1 


400,000 


715.000 



The rates for the carriage of each of these articloa, themgh below 
those on roads and canaU, are still too high for the development of 
the traffic. It is a great disadvantage that most of these articled- 
stone, timber, and bricks — give much trouble in loading and un- 
loading. 

No, XVL— FISH TRAFFIC. 

This traffic is of the greater importance, ns It givea a positive 
addition to the supply of fmal in the country, and U therefore of 
great national beiicht Railways stimulate the production, or 
economise the cost of production, of grain, meat, ana other article 
of fiNxl; but all fish that can be carried inland, is so much added to 
the resources of the country. In this respect, railways have done 
much and can do more, both fur the supply of footl to the country, 
and the promotion of the ftsheriei. 

In the beginning of Inst year, I laid before .Mr. Hudson a sug- 
gestion for extending the carriage of fish, as a means of relieving 
the famine, and to which he gave hU approval. In the last session. 

Mr. M'yld, M.P., called the attention of the House of Commons to 
my plan fur increasing the consumption of hsfa, by adopting it as 
an article of occasional diet in workhouses and prisons, 'iliis 
wo’ild cause an increased consumption of at least 90,000 ton# of 
6sh. Sir Geor^ Grey said there was no objection to tbe aduptioo 
of thia plan, provided enough fisli were given. 

In consequence of the progress of the railway traffic, there has 
been a great increase in the consumption of Ash inland, A very 
strong proof of this is given in the case of Birmingham, where 
they dnd it necessary greatly to enlarge the fish market. 

On the Soutb-^V'e^'tern, Eastern Counties, and other metropolitaa 
railways, great numberK of hhh hawkers go down by the early 
trains. 

It is very much to he regretted that there is a great dearth of 
information on this very important subject; and it is ver)- desirable, 
in consequence of the alMcnce of definite information, that a parlia- 
mentary return ahould be obtained of the quantities of hsh carried 
by railway. This, however, can unlv be obtained by approximation, 
as all the dsh is not carried in bulk, but very much is carried as 
parcel traffic, and sume by passengers as luggage. 

■ (lair-r*#'* 
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The only returns are the following:— 



Company. 


'I'oA*. Toot. Tom. 

1844. 1845. 1846. 


Ton*. 

1847. 


Hsstern Conntica (Csoibniflge) 


‘S.IOO 


■ 


Great North of England, 


1,218 867 


— — 


Norfiilk, 


f2.775 


t7.102 


Whitby and Pickering, 


777 1,109 J350 


— 


The receipts stand as follows 
1814. 


1845. 1846. 


1847. 


Grrat North of England, XI, .378 


£1,020 £ 


£ 


Norfolk, . . ■ ■■■ 


— tuw 


t3,89S 


Whitby and Pickering, 777 


330 ;i5S 


— 



* RatInuitH. t Balf-yrtr. S Two mostba. 

The rates are high. The fuliuwing are the rates per ton per 
mile. 



London and BHrhtnn, 


4-CW. 


Crest .North of England, 


5*55 


Whitby and Pickering, 


5*00 


Prcslon and Wyre, 


4-00 


I.ondon and South Weatern, 


3* 


Norfolk, 


23 


The Great AVe*tern arc known to carry 


a great qiiantitv of fish 


over the South Devon line. The receipts 


are said to be jC950 per 


week. 




The traffic of the lines given above may be estimated as follows : 


Eastern Couoliet (Cambridge) 


5,100 tona. 


Great North of England, 


1.000 „ 


Norfolk, . . 


12.000 „ 


Whitby and Pickering, 


UOO .. 



The rates are as follows, per ton per mile 



Bodmin. 


4 OOd. 


Maryporl and Carlialr, 


4 00 


Whitby and Pickering, 


4-00 


Whitehaven, .. 


3-10 


UallocltDcy, .. 


3 00 


WUbaw and Coltoeu, 


2 32 


Lancashire and Yorkshire, 


2-29 


Arbroath tad Forfar, 


2-12 


Norfolk, . . 


1-25 



The amount of grain and meal carried by railway U certainly 
not under a quarter of a million of tuna, and most probably exceeds 
three hundr^ thousand tons. 

Through the kindness of Mr. M'addington, 1 have been favoure<l 
with the following return of grain, flour, and seed, carried fur the 
London markets by the Eastern Counties Railway, 



Half.yMT 

rndtits 


Klaar. 

bsrka. 


MsU. 

Qtt. 


Wboot. 

<4ts. 




Otto. 

Qrs. 


B«ans. 

Qri. 


P^i. 

Qr*. 


Bttd. ’ 
Ssi’ki. * 


iao» IS, \ 


196^ 


93.114 


3e,ti50 


4.409 


11,524 


a..43 


1.079 


19,099 


D«<r. a. \ 
1847. / 


113.565 


Sl.St« 


24.2*ff 


14.6SS 


2.904 


0.299 


1.399 


9.904 


/OM 34. \ 
tH«4, to / 


) 49,057 


139.0TS 


36,649 


9.990 


16,426 


1,898 


ttSl 


11.445 


Au^, 13, 1 
tews. / 


45,360 


26.000 




7S9 


2,132 


407 


140 


2,971 



Not knnaung the average weights of the above, they cannot be 
reduced into tons. 



Total, 19,200 

This is nearly 90,000 tons on four lines of railway, and not 
iocliiding the Eastern Counties (('olchester). Briglitun, Sf>uth- 
Western, tlreat U'estern, South-Kastem, HuU and Selby, Liver- 
pool and Manchester, and Preston and Wyre. 

In 1045, 1 estimated the railway traffic in fish at 13,000 tons, 
which must have been much below the mark. 

The following is an estimate of the amount now conveyed 



DuiricU. 


Tons. 


Scotland, 


2.000 


Northern, 


4,000 


>t id land, 


2,000 


Western, 


2.COO 


South Western, 


4,000 


Southern, 


4.000 


Eastern, 


25,000 


Tout, 


43,000 



This traffic is very remunerative, and does not bring less than 
10«. per tun. If parcels were taken into the account, the groM 
tonnage of fish carried may he reckoned as 70,000 tons; or, on the 
lowest computation, the food of as many iudividuats. 

No. XVII,— GRAIN TRAFFIC. 

The conveyance of grain and flour is irregular ; for though there 
is a fixed quantity carried to the local markets, the import of 
foreign corn is fluctuating. 

The returns for the years ending Juno 30, are aa follows 



CowpaDjr. 


Tofi*. 

1815. 


Tufi«. 

1846. 


Toot. 

1847. 


Great North of England, 


5,901 


— 


. 


Lancashire and Yorkshire, 




•39,082 


117.312 


London and Croydon, 


45 




— 


klancbeater and Bolton, 


. I. 1 


. — 


•4,351 


Marvport and Carlisle, 


229 


2,434 


120 


Norfolk. 


— 


•8,796 


•17,771 


Slimannao, •• 


— 


. ■ — 


2.624 


Whitby and Pickeriog, 


407 


•89 


— 


Whitehaven, •• 


- I— 


27 


•44 


Wishaw and CoUnett, 


— 


1,333 


— 


} amounts received in each of the years are as 


follows 


Company. 


1845. 


1846. 


1847. 


Great North of England, 


£1.28( 


£ 


£ 


Lancubire and Yorkshire 




•13,176 


•36,260 


LotKlon and Croydon, 


5 


— 


— - 


Manchester and Uoitoa, 


—I I 


— " 


•415 


Uaryport and Carlisle, 


31 


97 


13 


Norfolk. 


- — - 


•l.OOl 


•2,082 


Slareannaa 


— 


— — 


282 


Whitby and Piekering, 


142 


4 


— 


Whitehaven, 


■ ' ■ — 


2 


•4 


Wisbaw and Collne«s, 


— 


48 


— 



• Eftura for Um ^ prevWoaa 



No. XVIIL— PROVISION TRAFFIC. 



There are no means of estimating the provision traffic on rail- 
ways; but such returns as there are, show that it is very great. 

The following are returns of the number of tuns of provisions 
carried in each of the vears ending June 30. The Lancashire anil 
Yorkshire, and Norfolk returns, already given, include corn ; t!ie 
Eastern Counties return is from Mr. Moseley, through Mr. Wad- 
dington, and includes fish. 



Company. 


Tois. 


Totis. 


Tool. 




1845. 


1846. 


1847. 


Eatlero Counties, «• 


- - 


■ 


30,000 


Ltneasbire and Yorkshire, .. 


..... 


f3.968 


117.312 


Lancaibire and Yorkshire (Preitoa A Wyre), 


8,521 


8.412 


5420 


London and Brighton, 


II. 1 


3 632 


.....I 


I.ondon and South Western, 


— 


40,655 





Norfolk, .« 


— 


t9.796 


tl7.77l 


South Eutern, 


•10,000 


— 


— 


* Fruit, aval, and vsf«uhl«s, half. year, S.5<0 tons, 1 


IweUU* 6sh 


, bacofl, baas, Sic. 


t Ilal/.yesr. 








The amounts received are as follows 










1845. 


1846. 


1847, 


Lancashire and Yorkshire (Preston & Wyre), 


£2,591 


£2.815 


£1.740 


London and Brighton, .. 


— 


4473 


— 



The rates charged are as follows per ton per mile 
London sod Hrightoaj 
Prntoo sod Wyre, 4 DO 

Loudoo and South Western, 2'57 

Ale and beer are carried largely on the South VVestern, New- 
castle and Carlisle, and other lines. The rates on the Loudon and 
South Western are 9-09J. per ton per mile, and on the Durham 
and Sunderland, 9d. 

To the tonnage of urovisions must be added that of fish and 
grain, which ^ves the following returns for 1047 



/ItsA.— Great North of Eoglaad, l.uOOt 

Norfolk, .. 12,000 

Whitby sod Pickering, 1,100 
Grsia.— Great North of Eagisod, 6.000 
MuDSansn, .. 2,600 

Wisbaw and Coltaeit, 1,300 

i’roemoiu.— Esitero Couotiei, 30,000 

Lancsthire sod Yorkihire, 117,312 
„ Presioo and Wyre, 5.220 
Londoa and Urightoo, 3,632 

London and Sontb Wettera, 40,655 
Norfolk, .. 25.000 

South Eastera, .. 10,000 



In 1045, I estimated the supply of provisions to the London 
markets by railway as follows, to which 1 subjoia a Dew estimate. 
This does not include cattle. 
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Toes. 


Tom. 




1845. 


1H48. 


Sooth Eaitera, .» 


7,000 


10 000 


BriKbtoo, •• 


6.000 


10 000 


South Westrro, .. 


20,000 


20.000 


Great Wntero, .. 


10,000 


40,(100 


I.o>idoa and North U'eslern, 


10 000 


30 OOO 


Kaatrra Counties, .. 


IS.OUO 


100.000 



Araonff the«e articleA Are fre«h finh, meat, milk, butter, fruit, 
Ac., which cannot be brought from cliktHOcesi except by ndl- 
way. Milk U now largely CAirted on the Eastern Counties and 
other railways, under arrangeineuts by which the companies lake 
back the empty cans. 

The metropolis is now the seat of a considerable trade in provi. 
siona, supidying to the country’ towns, fish, prime beef, poultry, 
fruits, nn(f articles of foreign provision. 

The whole provision traific of each district, including fish and 
grain, may be estimated as under. 



IMklrlct. 


Toe*. 


Nonhero, 


100, (MM) 


North Western, 


200, OUO 


Midland, 


10.000 


VVfiitfra, 


6 >,000 


South Weslero, 


10,000 


Sontlkern, 


60.000 


Kaslfrn, 


200.000 



This estimate does nut Include Scotland. It U very vague and 
much under the mark. 

No.XIX.— MANUBB TRJlPFIC. 

This traffic is of great value to the agricultural interests, but 
there is a want of ade<|unte information respecting it. 

The following are returns of manures carried for the years 
ending June 30. 



Compuir. 


Tee*. 

1846. 


Tnn*. 

1*16. 


Ton*. 

1817. 


Leicester and SwaBOiotttoa, 


496 


2-il 


— 


Wuhaw and Coliness, 


1,040 


2,6 16 


•1,727 


York aud North Midland, 


— 


•4,945 


— 



« Rsir-rMr. 

The tonnage on the two former lines is chiefly guano. On the 
Wishaw and C'oltneea, 1,043 tuns were carried in 1H46. 

The amounts received are trifling. They are as follows 



Company. 1945. 


1846. 


1847. 


Leicester and Saanniogton, £ 49 


£ 10 


£ 


Wisliaw and ColUiess. 27 


1 19 


•95 


York aud North Midland, — - 

« Htir.resr. 

The rates arc as under, per ton per mile. 


•445 




Newcastle aud Carlisle (guaau) 


2 5 d. 




London and Briahion, 


2 21 




Arbruatb and Forfar, 


2 12 




Leicester and SwiDuingtoo, 


20(1 




Lancashire anil V<irk»bire, 


1 33 




Wisbaw atKl C'uilites*, 


1-10 




York and North Midlaud, 


1*00 





Lime and sand are likewii»e carried aa manures. 

It is much to be regretted that no adequate measures are taken 
for applying the manure of towns. In the metropidis alone, the 
w aste cannot be less than what would be equivalent to raising food 
for a million of people. 

The following U an estimate of the whole amount of manures 
carried. 

Lime, SIO.OOO toos. 

8»od, 10,000 „ 

Msuure, 40,000 ,, 

The whole quantity Is perhaps about three hundred thousand 
tons, and it may be safely taken that there is a production of food 
for a hundred thousand individuals effected by means of railway 
transit. 

Rones form a regular article of transit on some of the railways. 
The charge on the Arbroath and Forfar Railway is Vd. per ton 
per mile. 

No. XX.— MISCELLANEOUS AGRICULTURAL TRAFFIC. 

Many small articles are included under the head of agricultural 
traffic, aa to which there are a few scattered details in the re> 
turns. » 

On the South-Eastern Railway hops are carried. This is a season 
traffic, carried on one-half year only. Tlie number of tons in 
1S47 was 7,24d, and the receipts £7,741. 

The rate of charge on the i^ondon and Brighton is per ton 
per mile. 



Malt Is not carried so much by railway as might be expected, 
because the malt gets shaken up, and then measures less on de- 
livery, because it cannot be so well heaped up. As the quality of 
the malt is not affected, this is only a temporary prejudice on the 
part of the dealers. 

The charges for carrying malt are on the London and South 
Western Railway 3d. per ton per mile, and on the London sad 
Brighton 2*68d. 

Bark is carried on most of the Southern lines. The rates are 
on the London and Brighton, S*6M., and on the London and South 
Western, %&1d. 

Brooms are maniifartnred near the London and South 4V'estcrD 
Railway, and are carried at the rate of ^09d. per ton per mile. 

Hoy is reckoned baxardouK fnim its liability to catch fire from 
the engine sparks. The niiantitiea carried and amounts received 
on the Newcastle and Carlisle ILulway are — 

1846. IK47. 1KI6. IH4T. 

OGHIuqs. t OOStnoB. 891 £ 870 

The rate of carriage on the above railway is per ton per 
mile. 

There are no details as to wool traffic, though wool of home and 
foreign growth is carried. The rate is 3d. per ton per mile. 

There is a return of potatoes carried in 1846 on the M'isha* 
and Coltnew Railway, 43 tuns at 8*3Ad. per ton per mile, the 
receipts being Jl*Z only. 

The rates for hides are, on the London and South M'eaiern I'JW. 
per ton per mile, and on the Londtm and Brighton, 3'4d. 

The following are mixed returns of agricultural produce for the 
years ending June SO. 

Cooipaoy. 

Dublin and Dmghrds. 

(jreat North of KngUmi, 

Wi^l CurowaU 
Looiluo and Unuhtun, 

The receipts were as follows:— 

Dublin and Drogheda, 

Great North of Kogland, 

M'eiit Cornwall (H«}le), 

London and Brighton, 



Thus. 


Tons- 


1846. 


1817. 


5.321 


6 0 (4 


63 323 


6.064 


1 ,3'M 
26,804 


— 


£1,867 


£l,li,3 


4,718 


■ 


2HH 


_ 


11,204 


— 



No. XX!.— AGRICULTURAL TRAFFIC. 

The preceding sections show the services rendered to agriculture 
by railway*. The accommodation may be classed under the fol- 
lowing heads 

Brvught to thf Farm. 

Building roatrrlsls. draining tiles, bop>polvs, Ac., 

Manures, litne, bonss, sand, Ac., , , 

Huy, turnips, oiLcakc, fur feeding atotk, 

Closer anti other sreda, 14 000 

Salt, .. 

Coals, .. .. 4 400,000 

Lean stock, 100,000 cattle ; 250,000 sheep, 

InipleinenlB and iroA, 

Fish, .. .. 10,000 

Foreign provisions and groceries, .. 

The whole weight carried bv railway to the farms cannot be 
less than 6,0(Xl,000 tons, on which a very great saving has been 
effected. 

Product comerf to Market, 

CaUle, 

Calves, 

Sheep, 1,740,000 — 

Swine, 100,000 — 

Hnrses, — . — 

Pruvi ions, — ~ 700,000 

Grain, ■ 

Oih«*r produce, hides, bans, wool, bops, malt, ale, brer, cyder, perry, 
b*y and animal fusKl, timber, bark. 



Hrsd. 

400,000 



No. XXII.— parcels traffic. 

This is a well-paving branch of revenue, connected with the 
passenger traffic, and has been latterly much improved. The sub- 
joined account* tin not, however, show the full extent of the parcel 
traffic, a* a great portion of it is still included in the genersi 
account for kikmIs the carriers making up parcels aa goods. The 
results are therefore minimum results. 
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The following? ahoirs the number of parcels carried in each year 
ending June 30, so far as they are detailed in the returns 



Coopany. 1845. 

East Laocatbire, — 

Eulera Coonties (Colchester) 181,545 
Easlero Uoioo, ■ ■ ■■ 

„ Ipswich and Bury, - 

East AogHan, — 

Reodal aitd Wiaderaere, ~ 

Laoraster aod Preitoo, 83.000 

Lancaster aod Carlisle, — — 

IJaoeUy aod Llsndiilui 5,507 

Loodooderry and CaoiishilleD, 
Lancashire aod Yorkehire, 88,671 

Nswcastle and Carlisle, 88.835 

MaoebesUr aad Sheffield, — - 

South Deroo, — — 

• Hiif.yesr. 



1846. 

138,958 



8,109 

308,339 

40,083 



1847. 

*38,738 

60,808 

*10,930 

3,783 

8,976 

34,738 

*3.334 

893,403 

8t».817 

*31.658 

38,855 



The numbers for 1847 may be made out thus:*— 



Bait-Laacasbirs, .. 


40,000 


Eastara Coaolies : Colcbrsler, 


180,000 


„ Cambridge, 


800,000 


Eastera Unimi. .. 


80,000 


,, Ipswich aod Bury, 


so.ooo 


East Aagliao, 


3,783 


Keodal aad Wlodsnacrs, 


8,970 


Laocasier and Prsstoo, .. 


80,000 


Laocasler aod Carlisle, 


34.738 


Llaoelly, .. 


8,000 


Loodooderry, 


4,000 


Lancashire and Yorkshire, 


400,000 


Newcastle and Carlisle, 


88,817 


Maocbesler aod Sheffield, 


40,000 


South Devon, .. 


36,855 



The amounts received for the carriage of parcel in each year 
aland thus ; the amounts for 1845 being obtained by doubling the 



>year ending June SO, 1845 


1845. 


1848. 


1847. 


Arbroath and Forfar, 


£359 


£538 


£410 


Ardroesao, •• 


■..I.... 


■ 


•88 


Ballocboey, •• 


38 


50 


71 


Chester aod Birkenhead, 
CsJedoolao (Oarokirk) .. 


700 


835 


852 





— 


•20 


Coekermoulh aod Worktoftoo, 





— 


*11 


Dublio and Drogheda, .. 


1,800 


l.VOO 


1,877 


Dublin and Kingstowo, .. 


471 


854 


678 


Dundee aod Arbroath, •• 


848 


788 


989 


„ Perth, . . 


■■ ■ 


_ — 


•48 


„ Newtyle, 


86 


53 


01 


Eastern Coualles ; Cambridge, 


8,000 


8,851 


10,003 


„ Coicbesler, 


6,984 


5.414 


5,767 


Eastern Uoioo, .« 





■ 1. 


1,100 


„ Ipswich aod Bury, 


— 


— 


•808 


East Anglian, •• 


■ 




111 


East Laorashire, .. 


l..!- 


... 


1,140 


Ediaborgh aod Glasgow, 




8,174 


8,715 


„ Dalkeith, 


■ - 


180 


— — 


Forneu, »• 


. ■ . 


■ 


•8 


Glasgow aod Greeoock, 





1,885 


1,684 


Great Sooibern aod Western, 


■ 




3,849 


Great Western, 


80,000 


•U,988 


84,155 


Keodal aod Wiodermere, 


— 


— 


107 


Lancaster aod Preston, 


1,2U0 


1,870 


t454 


Lancaster and Carlisle, 


.. 1 . 


— 


*311 


Lancashire and Yorkshire. 


iJ07A 


4,309 


6,225 


„ Maoeb. aod Bolton, 800 

„ Preston and Wjre, 840 


1,031 


— ■ 


*251 


700 


Llaneliy and Llaodillo, 


888 


417 


— 1 


Loodon and North Western, 


56,000 


60,4i7> 




,, Grand Junction, 


30.000 


80,527 J 


104,748 


„ Maoeb. and Birm. 


- - - 


5,751 S 




London and Blsckwsll, 


U 


162 


801 


London and Brighton, 


— 


6,000 


0,506 


„ Croydon, 


880 


•184 


— 


London and Soulb M eslern, 




10.878 


10,023 


Londonderry and Enoiskilleo, 




■I. 


•38 


Maochester aod Sheffield, 


700 


•878 


1,670 


Msryport aod Carlisle, 


158 


806 


844 


Midland, .. 


31,000 


84.879 


$8,986 


Newcastle aod Carlisle, 


1,381 


Mh9 


1.807 


North Union, 


8.800 


3.893 


8,098 


South Eastern, .. 


6,400 


7,085 


6,415 


Qreenwicb. .. 


U 


143 


884 


„ Gravesend and Rochester, — — 


19 


•14 


Sool^ Midland (Conpar and Angus), — 


137 


800 



t Half-yctn. 1 TUis to bt errooeous. 



Slamsosao, 

Siocktoa aud DarliogtoD, 
Stockloo aod Hartlepool, 

„ ^Clare&ce, 

St. Heleo's. 

Shrewsbury aod Chester, 

SduUi Dcvou, .. 

IVliitebaveo, .. 

Witbaw aod Colloess, 

West Corewsll (Hayle) 

York aod North Midland, 

„ Hull aod Selby, 
York aod Newcaslie, 

M iddlesborough, • . 

Norib Sbtrldsy .. 

Durham and SaaderlaDd, 









*14 


160 


470 


508 


173 


*40 


83 


_ — 


*71 


158 


70 


•51 


ito 

•812 

1,086 




•41 


— 


•28 


•40 

•so 

05 


30 


58 


...... 


10,618 


18,470 


2,800 


1 .— 


— 


8,601) 


. — ■» 


8.256 


- - 


.. 


114 


1,848 


1,405 


*854 


320 


186 


— 



* Htlf.ycan. 



The total receipts in each year are as follows : 



1845. 1846. 

DeUiled returos, £158,910 £308,953 

Add for half-years omitted, — — 16,500 

Add fur cMupaoies omiUed, 40,000 8,000 



1847. 

£260,048 

1,100 

3,400 



Total, £196,910 £388,453 £309.548 

The returns of parcel traffic are the only returns which show 
any improvement; the others afford loss information in each year. 

From the above amounts a correction has to bo made for pas- 
sengers’ luggage charged in excess, included in the parcels returns. 
This is usually about 8 per cent, of the gross returns; but as it is 
deducted in some cases, 5 per cent. U a sufficient enro^nsatiou. 
It must be observed that in some cases parcels are included in the 
goods return. 

The South Devon return includes receipts for telegraphic mes- 



sages. 

Making the above correction, the net receipts for parcels will te 
1815. 1846. 1847. 

£186,000 £333,000 £355,000 

It is not necessary to give the detailed charges for parcels, as 
they include sometimes charges of booking and delivery. 

In 1844-5 the number of parcels enumerated was 36^209, and 
the receipts £14.034, which gives an average rate of or a 

little more than 9^. per parcel, or rather more than 9H parcels per 
pound. Taking this as the average, the total number of parcels 
carried in 1844-5 would be about 4,500,000. 

In 1845-8 the number of parcels enumerated was $84,353, and 
the receipU £11,559. which gives an average rate of 7'9d., or 
nearly 7^. per parcel, or more than 33 Mr pound. Taking this 
as the average, the toUd number of parceu carried in 1845-8 would 
^ about 7,400,000. 

In 1846-7 the number of parcels enumerated was 530,641, and 
the receipts £8,685, which gives an average of 3*9d., or nearly 4d. 
per parceh 

It is questionable, however, whether the average is so low in 
any of the years, as the London and North Western, which has so 
large an amount of the parcels traffic, is not taken to form Mrt of 
the average. It is, however, certain that the average rates for the 
conveyance of parcels have been much reduced. A fair average 
will be 18 parcels per pound for 1844-5, 19 for 1845-6, and 20 for 
1846-7. This will give the whole number of parcels carried by 
railway in each year as under. 

1845, 8450,000. 

1810, 4400.000. 

1847. 5,000,000. 



The number of parcels carried both ways to each team may 
reckoned thus 



London, 


1,500,000 


Mancheeter, 


800,0041 


Liverpool, 


200,000 


Lreds, 


300.000 


Birmingbsm, 


200,000 


Glasgow, 


100 000 


Bristol, 


100,000 


York, 


100.000 


Bath, 


1UO,000 


Cambridge, 


100,000 


fioutbampton, 


lOO.OOQ 


Dover, 


80,000 


Brighion, 


60.000 


Sheffield, 


60,000 


Preston, 


50,000 


Edinburgh, 


40,000 



be 
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QNovEjfot*, 



Hull, 


50.000 


Kiricr, 


20.000 


NewcaaUe, 


20.m>0 


C«rti»le, 


20.000 


Chesirr, 


1 0.000 


Dwndr**, 


lO.OH) 


Ipswich, 


10 IK>0 



In con«equenc« of new «rrang«mentA made bjr the companies a 
great increase of biisinew hat taken place in the carriage of book- 
telJert’ parcels. There it a great tendency in the parrelt traffic to 
increase in consequence of the extension of the supply of the 
local grocers linen-drapers, &c. from London and the i^at towns, 
for U It well known that instead of taking stock a few times yearly, 
they now receive frequent suppKos. 

The chief parcels traffic is on the following lines 



L<»odoa and North Westero, 


No. o< Pircela. 
8,000 000 


IlMrlpd. 

£101,759 


Great Westers, 


700,000 


54,155 


Midlsod. 


600.000 


89, OHO 


Easters Cooatiri. 


490.000 


16.069 


Laocasblre sod Yorkshire, 


400,000 


6,825 


York asd North Alidlaod, 


800.000 


15,476 


York aod Newcailte, 


500.000 


9.724 


Londoa sod South W'estere, 


800,000 


10,029 


LoodoB aod Brtghtoo, 


200 .000 


9/.’J6 


Sooth Eastern, 


200,000 


9,795 



No. XXIII.—ftfAILS. 

The receipts for mailt in each of the years ending June SO, it as 
follows; the amount for IHt5 being made up by doubling the 
return for the half-year ending June SO, I8t5 



Conpany. 


1815. 


1916. 


1817. 


Arbroath aod Forfar, 




£40 


£10 


Ard'OssaD, .. 


50 


SO 


SO 


Calnluaino (Gamkirk). 




IS 


IS 


Chester and Birkenhead, 


927 


835 


855 


Duhlio aod IJruKbedM, 


1,6011 


1,600 


1.600 


PuiHJee aod Arbroath, 


656 


GS6 


650 


Easiero CobbUcs: CaDihrktjre, 


150 


4 6S8 


5.902 


,, C''Olche»ter, 


5.000 


1,590 


5.3t0 


t* Norfolk, 


- 





4.610 


Eastern Untoo, 







1,396 


Ipswich ami Bury, 


- 





•61 


East Lancashire, 





, ■. 


*25 


Kdioburith and t>la«8ow, 




1,900 


1.800 


Glasgow Bed (ireetiock, 


I 


520 


589 


Glasgow and Ayr, 





497 


497 


Kendal aod Windtrtnere, 







•80 


lA>odoo aod Nonh UVslera, 


15,000 


15 9S2N 




,, Grand Jonchod, 


80.000 


22,479 f 


58,498 


„ Liverpool k Manch. 


1,00) 




,, Maotb. Mfhl Uirm. 




45 ) 




Loodoo aod Btackwall, 


62 


02 


08 


London aod Brigbion, 


860 


357 


607 


London and South Western, 


___ 


6,503 


6,575 


Laocsster and I'restoo, 


4,600 


- 


, . , 


Lancashire aod Vurkshire, 


3,200 


8,570 


2,533 


,, Maiich. h Boltoo, 101 


101 


■ ■■■. 


„ Prestuo aud Wy 


re, 170 


170 


177 


MaDchesler and ShrRifJd, 




•54 


250 


Midland, 


11.000 


11,552 


11,029 


Newcastle and Carlisle, 


4.700 


706 


766 


North Union, 


4,445 


4,445 


4 445 


South Eastern, .. 


7,200 


7,5>0 


7,100 


„ Greenwich, 


50 


SO 


SO 


Stockton and Darlington, 


875 


575 


575 


Stockton and Hartlepool, 


■ ■ ■ 





99 


,t Clarcoce, 


— 


*28 


56 


Taff^ale, 







805 


York aod North Midland, 




4,206 


5 111 


York aod Newcastle, 


8,900 


— 


6,589 


„ North Shields, 


50 


60 


60 



* MMfT**'- 

The total receipt detailed in Iftii was ^77,000, to which has to 
be added fur on>ittions A^OOO, making a gross total of i^lu<^000. 

The total receipt detailed in 1^47 was £i 03,H7^ to which has to 
be added for omissionii ii!?S,000, making a gross total of 130,000. 



THEORY OF STEAM-ENGINES. 

Atvtnini of" tho esperimento to drtfrmine the principal lave and 
numerical data tekich enter into the calculation of 
By M. V. Keonault. 

( Cpn/im«?rf/ro»i page 

Poi'ETB MEMOni,-«OIf TOE MEASt'aEWK.vr OP TBHPCBATVBCS. 

We do not as yet possess any direct means of measuring the 
quantities of heat absorbed by a body under given circuinstanrea, 
and we recognise this absorption of heat only by the changes which 
occur in the state of the body, or by its dilatation. The name 
thermometer is given to the instrument whose object ia to indicate 
the variations in the qtiantitiea of heat in any medium. These 
instruments arc gencrallv founded upon the dilatation which bodies 
undergo by the action of heat, or upon the changes in elastic force 
which the same bulk of a gas cxperieucea under the circumatancei 
to which the medium is submittM. 

A perfect thermometer would be one whose Indications were 
always proportional to the quantity of heat which it had absorbed, 
or, in other words, one in which the addition of equal quantities 
of heat produced always equal dilatations. To folhl this c^mdition 
it is necessary, either that the capacity for heat, and the dilatation 
of the thermometric substance, should remain Invariable during 
the experiment, or that these two elements should vary strictly in- 
versely as each other. 

Nor would the perfect thermometer yet indicate the quantity of 
heat absorbed by the medium under given circumstances, unless 
this medium presented the same advantages as the thermometric 
substance — that is. unless it absorbed equal quantities of beat fur 
equal variations of temperature as notea by the thermometer. 

But a comparative study of the dilatationa of different sub- 
stances under the same circumstances, ciuickly shows that they are 
far fr<jm following the same law; and il we coiiiparo together the 
quantities of heat absorbed by these different iHtaies when brought 
succeasively to different temperatures, measured by the dilatatiuni 
of one of them, we see that titese quantities are variable, and un- 
equally variable in each one of tnem, without our having been 
able heretofore to show the relations which exist between these 
variations of capacity and the changes of bulk. 

The great nrecision which can be obtained in the construction of 
the mercurial thermometer, the facility with which the thermo- 
I metric liquid may be obtained of the same degree of puritr, and 
’ the great extent of temperature through which this liqnid pro- 
\ serves the same state, have given to the mercurial thermometer 
the preference over all other instruments of the aame kind, and 
have caused its adoption almost exclusively for all precise experi- 
ments. 

But there is an essential condition which every apparatus for 
measurement ought to satisfy; it ia, that it shoula not only 
remain rigorously comparable with itself — that is, that it should 
always mark the same degree under the same circumstances, — but it 
is moreover necessary that we should be able to reproduce it at 
will, and obtain always instruments rigorously comparable. 

Physical philosophers hare thought that they nad completely 
attained this end, by making the scales of the mercurial taermo- 
meters agree at certain normal temperatures which are easily re- 
roduced and always perfectly identical; for this purpose, they 
avo adopted the constant temperature at which ice melts, and 
that nut less constant which saturated steam presents when it 
exerts an elastic force of 76 millimetres. But 1 have shown 
( Annahe de CAimic et de Phgeique^ 3rd AVrie, tonte v., popes 100 ei 
ioq.rj that two mercurial thermometers, adjusted for the same Axed 
points of melting ice and boiling water under a preosure of T6 
mm., may show very considerable differences in their movements 
beyond tnese fixed points, if they are not made of glass of the 
same nature. Even when the glasses of the reservoirs preaent the 
same chemical composition, there may still be very sensible differ- 
ences in their indications according to the way in which the re- 
sen’oirs have been worked in the glaaa-blower's lamp, the molecular 
state of the gloss undergoing very notable alterations during this 
working. 

The mercurial thermometer, then, as it has been constructed np 
to the present time, is defective in one of the most essential con- 
ditions which ought to be required of an apparatus for measure- 
ment — ^it cannot be always reproduced in the same state; and the 
different instruments of the same kind are rarely comparable with 
each other beyond the fixed points of their scales. 

Physical philosophers thought that they had obaerved that aB 
thogaaea dilate exactly the same fraction o/ their volume at 0 ^, when 
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they are carried from the temperature 0 ° to that of 100^ (3^ to 
91^ Fahrenheit). This law, eo remarkable for ita elmplicity, 
naturally led them to think that the dilatation of the ftaaes uu^tht 
to be in a more eimple ratio to the uuantitiea of heat than that 
of aolida or liquid*. Some, nmre bold, even concluded thnt tiie 
dilatation of frames tnuxt be rigoroubly proportioned to the quan- 
tity of beat, and that the pi» thermometer waa the true normal 
thermometer to which all the phenomena of beat ou^ht to be 
referred. 

We now know that thia (treat vimplicity in the law of the dila- 
tation of the caaes ia far from existin(t> I have shown in the 
memoir upon the dilatation of ^ases that not only the different 
ftaees have not the same coelRdeut of dilatation, but that even for 
the same ^s this coefBcicnt varies with its density. The indica- 
tions of gas thermometers then, can only be considered, like those 
of other thermometers, as functions more or less complicated of 
the quantities of heat. 

But the ns thermometers present an advantage over the mer- 
curial, and in general over all liquid or solid thermometers, an 
advantage which arises frtim the greatness of the dilatation of the 
therrnometric substance. In any thermometer formed by a liquid 
or gaseous substance, tbe indications of the instrument depend 
upon tbe dilatation of this hubnlAtice. and of that of tbe substance 
in which it is inclosed. Now, the dilatation of mercury is only 
about seven times greater than that of the glass which holds it; 
and the variations which we remark in the law of the dilatation 
of the dilferenl gbisaes, form very appreciable fractions of the 
apparent dilatation of the mercur}', and consequently irilluencc in 
a notable manner the indicatiuus of the instrumcul. In the gua 
theriuometer, on the ctmtrary, the dilatation of the gas bt'iiig one 
hundred and sixty times greater than tliat of the gluits, the vuria- 
tions of the law of dilatation of the different glasses nt» lonuer 
aensibly influence the indications of the auuarntus, and do not 
prevent the instruments from bein^ comparable. 

If, then, we with to profit by this important property, and adopt 
the gas thermometer as a standard, we most study several impoi- 
iant questions, so as to fix the cunditiojui under which the instru- 
ment will remain comparable. 

The present memoir has for its object the study of the difl'erent 
methods which have been imagined for measuriiig temperatures in 
experiments which require great precision. I will divide it into 
three parts: in tbe first part, I will treat of the gas thermometer; 
in the second, of the mercurial thermometer ; and in the third, of 
the mensuremeot of temperatures by means of thermo-electric 
currents. 

Paar I. — 0/ Om ThermomeUre. 

Mlien a gas enclosed in a mathematically-elastic envelope is 
submitted to an elevation of temperature, its volume increases, and 
the gas retains the same elastic force. But if we prevent this 
dilatation of the gas, by exerting a proper degree of pressure over 
the whole surface of the envelope, tne gas retains the same volume, 
but its elastic force increases. * 

There are then two modes of employing a gas as a thermometric 
substance. The gas may be placed under circumstances such, 
that the pressure which retains it remains constant, and its increase 
of bulk be observed ; or the gas may be compelled to keep the 
tame bulk, and its increase of elastic force be exainioed. 

Firtt Method. — In order that a gas should realise the conditions 
prescribed by this method, which are very nearly those found in 
the mercuriu thermometer, it would be requisite that the gas sub- 
mitted always to the same pressure, should expand freely in a 
gauged reservoir, kept throughout at the same temperature. But 
these judications cannot be fiUfillcd in praclico— least, if the ap- 
paratus is to he submitted to high temperatures. 

The thermometer must therefore l»e composed of a reservoir 
which is to be exposed to the temperature which it is desired to 
measure, and a gauged tube, united to the reservoir hy a capillary 
tube, which removes the other from the place where the tempera- 
ture is to be measured. This gauge tube fulfils tbe purpose of 
the graduated stem of the mercurial thermometer, and serves to 
collect the gas which the rising of the temperature drives out of 
the reservoir. This tul>e may also be kept at a cemstant tempera- 
ture differing but little from that of the surrounding air. At any 
moment during the experiment, the gas is compOHcd of two parts : 
the first, contained in the reservoir, is at the temperature to be 
found, toe other in the tul>e is at the surrounding temperature. 
These two portions are at the sumo pressure, which mav be broi^ht 
as nearly as is desired of that of tne atmosphere. The equations 
derived from these conditions permit us to calculate the required 
temperature. 



This arrangement is the one adopted hy M. Poaillet, in his air 
pyrometer, and M. Regnault himself employed it in hit fifth 
series of experiments made to determine tne dilatation of gases. 
It presents a very serious inconvenience when the apparatus is to 
be used fur the measurement of high temperatures. In fact, It will 
easily be seen that in this case the far greater port of the air w ill 
already be in the gauged tube, and but little will remain in the 
reservoir, so that a further elevation of the temperature will cause 
but a \ery small portion to pass over into the tulie, and this will 
with diflUculty be measured with the proper degree of accuracy. 

In fact it can be easilv show'Q that, calling the temperature r, 
and the coefficient of dilatation of tbo gas o, the sensibiliW of the 
apparatus will vary very nearly inversely as (I + as)*. This cir- 
cumstance led .M. Regnault to reject this arraugement for a gas 
thertiiometcr. 

Seeotid Methnd.-^\n the second method the gas is kept constantly 
of the same vulume, and the elastic force which it presents under 
different circumstances U measured ; then from these, by the law of 
Marriotte, wo mav calculate the dilatations which the gas would 
have undergone it tbe pressure had been kept constant. 

The apparatus founded upon this second method ore much more 
easily mun.'iged, and give greater precision than those constructed 
according to the first method : they have moreover the advantage 
of presenting the same sensibility at high as at low temperatures. 
By placing in these apparatus air of atmospheric pressure when 
the reservoir is surrounded by melting ice, we are sure to have in- 
struments rigorously comparable. Nevertheless, if we desire 
to measure very high temperatures— if for instance the instrument 
is to be used as an air pyrometer — it is to be feared that the clastic 
force of the gas within, becoming very considerable, the envelope 
may experience a permanent change of form under the great 
interior pressures. This inconvenience may be avoided by intro- 
ducing into the apparatus, air under an initial pressure less than 
that of the atmosphere, when the reservoir is at 0^ In this way 
the elastic force may be kept within limits as low as may be de- 
sired, but it is evident that the auparatus becomes less sensitive in 
proportion as the elastic force ot the gas at 0^ is feebler ; still, us 
the measurement of the elastic force may be made with extreme 
precision, the indications of the apparatus will bo in the gi eater 
number of cases sufficiently exact, even though the initial pressure 
of the gas at O'* was but one-fourth of that of the atmosphere. 

But liere a very important question presents itself : are air /Aer- 
momeier* ^iUed with air at twry d^erent detuUie* eomparabie with each 
otherY That is, will such instruments agree at all temperatures 
when their scales have lieen made to accord at 0^ and IDU’ ? M’e 
hare before seen (p.tf40) that the absolute value of the coefficient 
of dilatation of a gas cnanges very notablv with its density; it is 
required to know whether tne changes of aensity will not produce 
besides, sensible differences in the law of dilatation. It is abso- 
lutely indispensable to decide this question in order to fix the con- 
ditions under which air thermometers shall be established in order 
to be comparable with each other. M. Regnault also pn>posed for 
himself a second question, which he thinks not less important than 
the first— vis., do ga$ ihermometere^fiUod with gone* of different kinds 
accord iri7A eoM o^Asr when they hate been adjiuted at 0^ and f 

The apparatus used in these investigations consisted essentially 
of two gas thermometers placed side by side in the same boiler. 

Each of these thermometers was composed of a globe of flint 
glass (crj’stal), of from 700 to 8CK> cubic centimetres content, ter- 
minated by a re-curved capillary tube, and a manomctric apparatus. 
The two globes were kept, by copper wires, side oy side on u 
metallic supirart, consisting of two metallic plate* of lozenge form 
placed, one oelow, the other above tbe globes, and united by iron 
rods which were permanently fixed to the cover of the builor ; the 
upper plate waa pierced with two holes through which pasMcd the 
stems of tbo air thermometers, and with two other holes, situated 
in a line at right angles to that joining the first, through which 
passed the stems of two mercurial thermometers. 

The boilcr-cover was permanently fixed to a solid partition, and 
the copper boiler was attached to it by screw bolts, so that it could 
bo removed or replaced without disturbing the thermometers. 

Tbe manometne apparatus was composed of two glas« tubes of 
19 or 14 mm. interior diameter, cemented into an end piece of 
caat-irou provided with a stop-cock, so arranged, that hy properly 
turning it, you could at pleasure either cause the two tube* to 
communicate together, or diebarge the mercury from either of 
them, or intercept the communication of the tubes with each other 
and with the open air. The manometers were fixed to the side of 
the partition opposite to the boiler. 

The capillary tubes of the air reservoir were conneotod with 
the capillary tubes of the manometers, by bringing these tubes 

44 * 
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into exACt contact at their ends, and cementing over them a bnuw 
tubulure, ptM>ved to fit them outside. This braaa tubulure had a 
rectan^lar tube opening into it, into which waa cemented a capil- 
iary tube, bf meant of which communication was made with an 
air>pumu, to at to dry the apparatus and introduce the gates to be 
operatea on. 

The boiler contained oil, which wat constantly agitated to at to 
maintain an uniform temperature throughout the whole bath. 

The method of operating it as follows 

In the first place, to dry the apparatut, a little mercury it put 
into the inner manometer tube, ann the Mtop-cock so placed as to 
cut off this tube from communication with the other and with 
the opening. The lateral tube of the tubulure is then put into 
communication with an air-pump furnished with several tubes 
filled with pumice soaked in concentrated sulphuric acid, which 
are intendea to absorb the moisture. A vacuum is made a great 
number of times, and each time the air is allowed to enter very 
slowly. To be sure that the dr)’ing is complete, the globes are 
heated to 50^ or 60'^ to 140° Fimrenhcit). The pump is then 
removed, but the tuoes are lefi open in commiinic-ation with the 
drying tubes. Suppose now that it is desired to compare the 
movement of a thermometer containing air whose elastic force 
at 0” is 70 mm., with that of another containing air of a less elastic 
force. 

The two globes are surrounded with melting ice, and the stop- 
cock of the first manometer being so placed as to make a commu- 
nication between the two manometer tubes, mercury is poured in 
so as to raise its level to a mark placed near the top of the inner 
tube (that is, the one communicating with the reservoir). The 
two mercurial columns will be necessarily at the same level, 
because the apparatus communicates freely with the air by the 
tubulure. 

On the other hand, a partial vacuum is made in the second globe, 
and the rarefaction of tne air in it is determined by the difference 
of height of its manometric columns ; when a proper rarefaction 
has been nttainefL, the apparatus is closed by hermetically sealing 
the lateral capilLiry tube of the tubulure, and mercury is then 
poured into the manometer until its surface stands at a mark 
made near the top of the inner manometer tube. 

The elastic forces are measured bv four properly-placed catheto- 
meterm, each one being so placed as to be able to follow the 
meniscus in one of the tubes. 

The necessary obsenalions of the height of the barometer, and 
the position of the meniscus of each of the manometer tubes being 
made, the lateral tube of the first reservoir is then hermetically 
closed, the ice removed and replaced by oil which is heated by a 
furnace placed under it. The oil bath is heated until the tem- 
perature at which the two instrunients are to be compared is at- 
taincnl, the air-holes of the furnace are then more or leiw closed 
and the oil kent in constant agitation ; and the thermometers are 
adjusted fur uMer^'atio^ by pouring mercury into the manometer 
tunes, so as to bring back the level of the columns in the inner 
tubes to the marks made upon them. The temperature tlicn rising 
only very slowly, the movements of the four columns of mercury 
arc simultajieously watched, and when they are perfectly station- 
ary, at a signal given by one of the observers the barometer is 
read, and the temperatures of the air in the vicinity of the mano- 
meter tubes, and of the lateral tubes attached to the reservoirs, 
noted. 

As it is essential in this mode of experimenting to keep the 
temperatures stationary as long as possible, they should be raised 
very slowly when approaching the maximum at which the observa- 
tions are to be made, and by a little practice a scries of observa- 
tions may be got at temperatures not differing more than 1'’ 
from each other, and the observer be assured that one instrument 
is not behind the other in its indications. This precaution is 
above all indispensable when the air thermometer is compared with 
the numerical. 

It is not necesaar)*, and would be very difficult, to bring the 
mercury in the manometers exactly to the marks. It is suOicient 
to bring them nearly there, and as the observations give exactly 
their differences of level, the volumes can easily l>e calculated 
when the tubes have been gauged in the vicinity of the marks. 
The experiments upon therrnonieters filled with different gaaes 
are conoucted exactly in the same way. 

These globes were too thin to permit the experiments upon 
thermometers filled with air at a much higher pressure tfian 
76 mm. to be tried with them ; recourse was had to others similar, 
but having their walls 3 or 4 mm. thick. These globes were of 
rather less capacity than the former, holding only about 600 cubic 
centimetres. 



A great number of experiments were made by M. R^gnanlt 
with the apparatus in which air of ordinal^ density was compared 
with that of much less, and with that or much greater density, 
as well as with hydrogen gas, carbonic and sulphurous acid, andthe 
principal conclusions which be draws trom them are as follows >- 

1. The atmospheric air follows the same law of dilatation from 
0® to 350® (32“ to 66?® Fahrenheit) of temperature, even when its 
initial elastic force at 0® varies from 0*w4 to l’«3, (1*33 to 
4*?5 ft.). So that in the construction of an air thermometer, no 
attention need be paid to the density of the air introduced,— the 
instruments will be compamblo whatever may be the density. 

8. Atmospheric air, hydrogen gas, and carbonic acid, foUow 
between 0® and 350", sensibly the same law of dilatation, although 
their coefficients of dilatation are sensibly different. 6o that tne 
thermometers made with these different gases will accord, provided 
the temperatures are calculated from their proper coefficients. 
From this it follows that the coefficients of dilatation of these 
gases present sensibly the same ratio at every temperature. 

3. Sulphurous acid gas departs notably from the law of dilata- 
tion which the preceding gases present. The coefficient of dilata- 
tion of luIphurouB acid diminisnes with the temperature as marked 
by an air tnermometer. 

It is important to remark that in these experiments the relative 
dilatations of the gases were not measured directly, but were de- 
duced by calculation from the observation of the elastic forces which 
these gases present at the same temperature!, their volume remain- 
ing constant. It appears very prcmable that similar conclusions 
would be arrived at. oy measuring directly the inrreaae in bulk of 
the different gases for the same temperatures, their elastic force re- 
maining constant, by a method aaautfousto that of the fifth series 
of experiments upon the dilatation of gases; but these experiments 
would not be susceptible of equal precision in the measurements, 
for ressoos already given at the commencecnent of this memoir. 

(To be eontintud.J 



COPPER SMELTING FURNACE. 



A correipoDdeat of the Miainf Jommal fives the following estiinate hr 
the conitmction of a reverberatory ferotce for saelting copper on (be 
Swinies plan. The atack of the forasoe wu aiegle, 40 feet high, and the 
furnaces 13 feet by 8 . The followiiig are the details 



17,000 roniava bvteSa—et ant. |>«r mille .. £1S 6 

12 iMWTclteriiiBt— «l4i .. 3 S 

a.ODO Ncircaillc briclit — tl 8/. lOt. ptr milk. .. 17 IS 

I.30O l>yuu dllto^at 41. lOt. p«r <]IUo .. 4 17 

2;000 SwurbrWIft ditto— »t a/. „ IS 0 

U ton cvfMQt eUy— at If. )7t. .. 3 18 

3 lont Dyou ditto— tt I5«. .. 1 IS ' 

* 13 brown FUauhlfv bcuvn— at lOd. ' SIS 

3 Stovbridgv ditto— at It. Id. .. S3: 

dalaba— ai7d. .. 4 S i 

2t cstt-lnw tluda, SO cwt.— at 7t. S(l. .. ISIS l 

3 wroBght-lnm ditto, 21 iq., 8 cwt.— at Ida. 3 n | 

a ilMprra, caat-iroB, S iq.. S rwc— at 7i 6d. 1 17 < 

Hoppar fraak*, round Iron for crampa. aquaro |-lraa for 
•tack rocks, Oat I x 14 for atack crampa, Ara-ban and 
wtdfsa, abont I too— at 10/. ISa. |C IS i 

Port and roncara and ■klnmlag pUtea .. 7 0 < 

CotiUotaociM .. .. «* 3 S I 

Maklsf s local of 107 S i 



To this must be sdded, about 141. for the msioni' labour, and 2L tor tbsl of 
the smitbi’, which, added to the cost of the fnmsce, 107/. fiv. 8d., will make 
s total cost of 123/. 6v. 9d. The prices given are those of tbe period wbea 
the furnace wu constructed;— of course, at different times they willvsiyeos. 
sidersbly; toy one, however, will be able from tbtto to cslcultte what lbs 
present outlay would snoaot to. By boUding two fnrntces, with a doubk 
stack to serve both, and using clay in the sides, instead of bricks, s less 
consumpiton of mtteriali would take pltee, which would necessarily be fol- 
lowed by a commensurtte redaction in the expenditnre, thereby ensidinf 
tbe oontrictor to cooitruct his fumsoes on a more ocoaomical principle this 
above detailed. 
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ATMOSPHERIC PILE-DRIVING MACHINE. 
PaTEWTBD by ClaBKE A.ND Vabley, 




Thu apparatuft haa betn latel}' used for driving the pile* of the 
cofferdam for Irongate, St. Katherine's Docks. Tho invontors 
state that bv this machine, piles may be driven at half the expense 
of driving t^em bv the uniinaiy machine worked by hand, and In 
about one-eixth oi the time. Mr. Crate, the clerk of the works 
at the above docks, states that he drove forty-two piles, 18 feet 
deep, into a bed of very hard compact gravel, at the rate of three 
piles each tide of about 31 hours ; and to drive one pile only, by 
the ordinary hand-engine, occupied five tides before it could be 
finished, and even then was left S feet above the height required 
to be driven. Mr. Harrison, the engineer, also certifies that the 
Atmospheric Pile-Driver gave him entire satisfaction. 

This machine consists of a vacuum c)'Iinder of wrought-lron 
(A), closed at the bottom and open at the top, having an air-tight 
piston, and self-acting slide-gear, fixed to any convenient part of 
the frame of a common pile-engine. The piston-rod is connected 
to a chain which passes over a fixed pulley (B) on the tem of the 
enpne ; to the end of this chain is suspended a pulley (C) ; over 
this passes a second chain, one end of which is attached to the 
nun, and the other, passing down under the bottom of the frame, 
la brought up and affixed to the head of the pile. The power is 
derived from a small steam-engine, fixed at any convenient spot, 
which works an air-pump for producing the exhaustion. Com- 
mnnication is made oetween tne air-pump and the Pile-driving 
Machine by small wrought-iron tubes, connected together by flexi- 
ble joints of vulcanisea india-rubber. TAtu the machiw 



the incaicutable advantage of Mng vorked at any required distance 
from the ateam-engine.^nd moved (diout with as mt/nk facility as a 
common crab-engiue. The mode of action is as follows : the ram 
being supposed down on the pile-head, and the piston consequently 
at the top of the vacuum cylinder, communication is opened by 
the valve gear with the air-pump, exhaustion then takes place in 
the cylinder, the piston descends by the external pressure of the 
atmosphere, and raises the ram; when the piston arrives at the 
bottom of the cylinder, the valves reverse themselves, communica- 
tion with the air-pump is then shut off, and the external air ad- 
mitted nnder the piston ; equilibrium being now restored, the ram 
falls with the full effect of gravity on the pile; the valves are 
again reversed, and the same operation is r^eated. Thus a sue- 
cession of short heavy blows is ^ven, rapid or course in proportion 
to the power of the steam-en^ne ; and, as by the arrai^ment of 
the pulleys, the distance between the pile-head and the ^e of the 
ram is always the same, a regularity of action U obtained, quite 
unknown to the old pile-driver, tho injurious effect on the head of 
the pile;, and rebound of the ram, consequent upon great height of 
fall^ avoided; and the ram being permanently fastened to the 
chain, tho whole time lost by the re-attachmeDi after every blow is 
saved. The ma^tine is so constructed^ that it may he fjnd tn a few 
hours to the frame of a common pile-engine. 

Fig. 9 shows an arrangement by which one vacHum cylinder can 
be made to work two romr, and, oonaequently, dritv two piles at the 
same time. A pulley (A*) is attached to the piston-rod of the 
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vacuum cylinder; round this passes a chain which goes over the 
two pulleva (B* BOf having the ends Listened to the two sua* 
pended pulleys (C* C'). The arrangement of the second chain is 
similar to that of the single machine. The two rama» being ex- 
actly the same weight, will, of course, rise and fall at the same 
time with each stroke of the piston. If it sliould be found that 
one pile is driving faster than the other, and fur this nr any other 
reason it should be desirable to give a shorter blow to one pile 
than to the other, it can be done in the following simple manner : 
a smidl chain or rope is attached to each ram, hanging freely ; the 
man in attendance can at any lime, without stopping the machine, 
fasten the end of this chain or rope s«) as io chfrk rite of one 
ram to any extent — a very small force will do this, as the two rams 
exactly counterhalance one another ; the other ram will, of course, 
then make a stroke longer in proportion to the shorirning of this 
one. Or the working of one ram may, by the same means, be en- 
tirely stopped, the other then making a blow twice the leu^h that 
it did when both were working equally. 

A working model of the machine may be seen at 31, Parllamout- 
street, ^restminster. 



R£QI8TCIi OF ITEW PATEITTS. 

SELF-ACTING GAS APPARATUS. 

John Watmn, merchant, and Enwaan Cast, gentleman, both 
of Hull, for impronemmie in tJte manufacture of pos.”— {jranted 
February 11; Enrolled Aupist 14, 1849. 

The patentees describe the object of this invention to be the 
combination of apparatus with an ordinary hot-air stove, for 
generating gas in proportion to the supply required, and so to 
arrange the parts that the supply of matcriU to the retort will be 
cut off by the filling of the gas-holder, an that if the supply of 
gas from the retort he not consumed, the further feed to the retort 
w ill be cut off. The figure rcprosciits a section of the apparatus. 




(i. is an ordinary hot-air store, with the retort set therein, or 
the retort may be set in brick-work or masom^, in lieu of the iron 
stove : r, feed-pipe, to conduct the liquid for gas manufacture 
from the holder p, to the retort i: Ar, tap opened and abut at the 
commencement and conclusioa of the process ; ly self-acting tap 
connected with the gaa-holder by means of the two rods, m and 
n, and which are moved together at the joint o. The volume of 
gas required for combustion being supported by a quantity of the 
liquid flowing into the retort, the proportion is regulated by the 
tap /, in exact ratio with the current consumption, and whatever 
decrease or increase is made In the number of lights during the 
apparatus being in operation, causes the gas-holder to ascend or 
descend, until the self-acting tap A, admits only the quantity of 
liquid to the retort commensurate with the fi^es burning ; p, 
washer or purifier ; q, worm-pipe fixed in a cylindrical vessel con- 
taining cold water for condensation. The worm-pipe oonve)*s the 
gas from the washer or purifier, and terminates with a bend which 



dips into the water contained in the cylindrical veesel ; the gM 
having forced itself through (he surface of this water, rises into 
the gas-holder, whose sides dip into water contained in the tank 
surrounding the cylindrical vessel wherein the worm-pipe is fixed ; 
thus it will be perceived there are two cvlindrical vessels, one the 
longer as a tank for the gas-holder, and another the smallest to 
contain water for condensation only. 

The heat used in generating gas may he employed to the ordi- 
nary purpose of heati ng air, in addition to generating gao, or it may 
be applied to other uses. 



8TEAM-B01LERS AND ENGINES. 

WiixiAW Exall, of Reading, engineer, for certain improw- 
menU in thmeMing moMincff, and in uteam^hoUert^ enginet^ and otker 
appamtue for driving the same, vhick apparatue is applicable to 
driving other machinery f — Granted March ff ; Enrolled ^ptember 
8 , 1949 . 

This is a very comprehensive specification, and inclndes nine 
claims, the enumeration of which will sufficiently explain the 
nature of the imprurements patented. — The first ana second claims 
refer to thrashing machines, and to a mode of regulating the 
distance of the concave from the drum that carries the thrashers. 
In the third, the patentee claims the employment of two piston- 
rods to each piston in what are known as the Brunell engine, w*ith 
a cranked cross-head, and the forming a recess in the top of the 
cylinders and pistons, thereby obtaining a greater descent of the 
cross-heads and their connecting-rods. Fourthly, the mode of 
adjusting the eccentrics which work the vnlvea or slides (without 
supping the engines) by means of a rack, acted upon by a pinion 
contained within the shaft, tliis giving motion to anotner pinion 
that gears into the toothed ring or arc on the side of the'eccentric. 
Fifthly, in respect to ” Hero’s engine," he claims the introduction 
of the steam into the arms through a hollow neck of prepared 
india-rubber, with metal washers, employed to make the revolving 
joint steam-tight, together w’ith the partial or total closing of the 
emission apertures, and the reversal of the motion of the engine, 
by means of valves or slides recei\nng motion through the hollow 
axle of the engine. Sixthly, the combining of a vertical cvlindri- 
cal boiler and fire-box, having radiated hoiuontal fluea, with a Hue 
surrounding the boiler, which is bounded by the external casing of 
the boiler, and also the placing the surface of the fire-bars some- 
what below the bottom of the boiler, for the admission of air on 
all sides of the fire. The seventh claim refers to an improved 
horse-gearing for driving machiuer)'. Eighth, the application of 
compressed wood to the manufacture of the teeth of wheels, so 
that when the teeth are driven into the recesses or cavities of the 
periphery of tlie wheel, the subsequent expansion wiU retain them 
securely therein. Ninth, the funning of dove-tailed or other 
suitable shaped grooves extending across the face to receive teeth 
of a suitable shape formed of wood which has been previously 
oompreesed. 



HIOH-PRESSUUE AND EXPANSIVE STEAM-ENGINES. 

John Lawbs Cole, of Lucss-xtreet, Middlesex, engineer, for 
“ certain improvemente in Mtcam-enginee .” — Granted March 28 ; Rg- 
rolled September 22, 184H. 

This invention has for its object a better arrangement of parta 
in the combination of liigh-pressure and expansive steam-engmea, 
wherein two cylinders are used. In the first proposed arrange- 
ment, the two cylinders are placed above one another, and the two 
pistons arc fixed to the same piston-rod, the high-pressure c}'linder 
being above, and the larger cylinder for the expanded steam being 
below. The pistnn-rud posses through a stuffing-box between the 
two cylinders which separates them from each other. This stuffing- 
box is packed by means of two horisontal openings in the plate 
forming the stuffing-box, opposite to each other, by which packing 
is intrtMuced, the packing oeing forced into contact with the rod 
by blocks pressing behind by means of screws. In another 
arrangement, two piston-rods are employed to the piston in 
the expansive cylinder, unconnected with the piston-rod of 
the high-pressure cylinder. These two piston-rods pass up 
through tne cover of the expsosion-cylinder and on each side 
of the high-pressure cylinder to the cron-head or beam above, 
to which they as well as the piston-rod of the bigh-preasure 
cylinder are secured. The other parts of the engine are con- 
structed in the usual manner, or so modified as to be suitable to 
the present arrangement of the cylinders. Another improvement 
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if the adepUtioo to dlrect-ftcting fteam-enginee of hirh-pretturo 
fod expanniun cylindert, which are placed aide bjr aide upon the 
fole plate, the two piston-rods of these beinff attached above to a 
CToea-head, common to both ; from the centre of the croRs-bead 
a connectinjc-rod passes down between the two eylindem to a 
crank placed upon the abaft below. To preserve the parallelism 
of the pistun.rods, a system of levers is placed above, in connec- 
tion with the cross-head. These levers and rods hare also the 
effect of equalising the strain of the two pistons. Another part 
of the invention consists in the adaptation to double-acting air- 
pumps of slide-valves instead of the clack-valves, the slide-valves 
beiow worked by an eccentric or crank in the manner of the 
usual slide-valve of steam-cylinders. Expansive slide-valves are 
formed by placing on the cylinder-face loose blocks, which are 
connected to the val\'e itself by means of two rods, one on each 
ride, upon which are placed nuts for the purpose of adjusting the 
distance of the blocks from the valve ; and tnus, by increasing or 
diminishing that distance, to vary the expansion of the steam in 
the cylinder. A further improvement consists in the construction 
of safety-valves for stram-lmilers. by combining with the ordinary 
conical safety-valve, a piston witnin a cylinder so srranged that 
whenever, from it« ceasing to act, the pressure of steam in the 
boiler increases beyond the required amount, the rise of the piston 
will open the valve and thus relieve the pressure. 



FURNACES AND BLOWING MACIIINESw 

GcoftOB Lix>yd, of Stepney, Middlesex, iron-founder, fur **cfr- 
toin intprormufiiU in /ymacet and Mowtag macAiac#, and in Cannes 
and madkiHeiy for drtrtap tka game / vAicA improvamenU are aUo 
applieah/e to other purposes vhere motive potcer is required.” — 
Granted March 0; Enrolled September 8, 1849. 

This Is a multifarious speciheation, comprising so msny separate 
^improvementa,** that it is difRcult, without occupying more space 
than we are willing to bestow, to give any description of the whole; 
we must therefore confine our notice to a few of the leading 
points. The principal part of the invention relates to furnaces 
for beating steam-boilers. The furnace chamber does not paas 
under the boiler, but Is at the extreme end. The fire-bars are 
placed in a vertical position, about the tame situation as usually 
occupied by the fire-noors ; while the fuel Is inserted at a hopper- 
moutn at the end of the boiler, which, In this case, is represented 
as being flat, with the fuel chamber extending partly up the end. 
This chamber is about the utnial width of furnaces ; rat in its 
length, it is confined to about the usual depth of fuel by means of a 
number of fire-brick lumps, extending from the hearth to the 
bottom of the boiler, and placed so as to present their edges to the 
fuel in the manner of bars. The fuel being ignited, U piled within 
tbs chamber till quite full, the only covering being the uncon- 
sumed fuel which extends in the hopper-mouth above the bars. 
The products of combustion pass between the fire-lumps, in con- 
tact with the bottom of the boiler, and break into a chamb^ im- 
mediately in front of the bridge, where a series of pipes are placed 
for the admission of air. The great heat attaineo by the fire- 
lumpe, imparts s sufficient degree of heat to the gas^us products 
to cause tnem to flaah into flame on being mixed with a due pro- 
portion of atmospheric air. This flame is conducted over the 
bridge and through the flues in the ordinary manner. In the 
construction of tiie blowing machines, the blades are tapered 
towards the points, and are placed at angles of 60 degrees Wk- 
wards, by which means the inventor proposes to overcome the dis- 
advantage which blowji^ machines usually possess or waste of 
power, by the fans striking the air within the case that Is not ex- 
pelled. The blades are confined at the sides by discs of metsl ex- 
tending to the p<»int of the blade, and having an opening in the 
centre, of the same area as the openings in ins rides of the case. 
The air driven off at the periphery b limited by the entire area 
between the blades being equal to the area of the side inlets, and 
at the same time attainsa superior blast with less power, without thst 
disagreeable beating noise, consequent on a rapid motion being 
given to the ordinary fanner. Another blowing machine, de- 
scribed in the specification, consists of a aeries of bellows placed 
within an octagonal case, each of the eight sides forming a base for 
one bellows. The other boards of the bellows are placed in a 
radial line, each of the upper or moving boards being attached to 
a crank in the centre of the case by a suitable connecting-rod ; 
thb crank being actuated by a shaft passing out at the udes of 
the case, which U closed quite air-tight. On motion being given 
to the shaft, the bellows will be successively acted upon, as the 
crank performs its revolution. The air entering from the outoido 
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by inlet valves, when the bellows are expanded and dlacharged 
inaide the case, when collapsed by the motion of the crank, a 
uniform pressure of air is thus kept up, which may be conducted 
by suitable pipes or channels from the caring to the point required. 

The following claims of the patentee set forth the various inveu- 
tions included in this specification : — First, the construction of a 
steam-boiler furnace, in so far as regards the combination of ver- 
tical fire-bars made in two pieces, together with vertical fire-clay 
lumps behind the fuel-chamWr, and vertical air-tubes behind the 
fire-lumps. Secondly, the employment in furnaces of every de- 
scription of fire-bars made in two pieces. Thirdly, the mtde of 
applying the vapours arising from the chimneys of cupolas for the 
heating of boilera. Fourthly, the construction and arrangement 
of the fan blowing-machine, in so far as regards the employment 
of an inner casing with openings of small area in its periphery. 
FifUiiv, the general arrangement and combination of parts con- 
stituting the bellows blowing-machine. Sixthly, improvements in 
rotary steam-enginea, in so far as regards the employment of two 
or more chambers, and two or more sets of arms and steam-jets or 
aperture# in such arms of successively increasing area. Seventhly, 
an improved spindle or shaft-bearing in which the end or journal 
of the shaR works in a collar or socket of plumbago. Lastly, 
the construction of strap-riggers of a combination of iron and 
gutta percha. 



ZINC ORES. 

CKARun A.wdbA Flux Roohax, of Paris, France, merchant, 
for ** certain improremenU in treating aine ores, and in moni^hc- 
ftrrinp oxide qfxinc.’*—firanted December W, 1847; Enrolled June 
88, 1949. [Reported in Newton’s London Joumo/.] 

This invention consists, firstly, in improvements in the treat- 
ment of xinc ores ; and, secondly, in improvements in manufac- 
turing oxide of sine. 

First, aa regards the treatment of the ores of sine; — This pro- 
cess has usually been effected b^ first converting them into the 
state of oxide, by roasting or calcination, and afterwards reducing 
and distilling the oxides, by mixing them with coal, and submittinK 
them to great beat, in close vessels or retorts. This mode of ope- 
ration is attended with great disadvantagea, for, besides <K;carion- 
iog great consumption of fuel, and rapid destruction of the re- 
torts, the product obtained is by no means proportionate to the 
richness of the ore. 

By this improved process the employment of retorts is entirely 
dispensed with, and the fuel and labour are greatly ecomimised ; 
the operation is also completely independent of the skill of the 
workman or attendant ; and, lastly, tne loos of metal incidental 
to the ordinarv method is prevented. Besides these advantages, 
the patentee observes, that orea of lead and sine may both be ope- 
rated upon at once by bis improved method. 




The principal feature of the invention consists in the reduction 
of roasted blend-ore (native sulphuret of sine), and of the car- 
bonates, oxides, or sUicatea of sine, and also of the sulphurets and 
oxides of lead, by the action of the reducing gases of a blast fur- 
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nac« ; by which the tcoria or tlag U fuaed, the reduced line vole- 
tiUee^ end the vepour* condensed, and conducted into a receiver 
of a peculiar form, situated over the muuth of the furnace, aud 
heated by the gases therefrom. 

Fig. I represents a vertical section of the furnace, taken in a 
line with the tuyere holes ; fig. 4 is an elevation of the same, on 
that side where the aperture for charging is situated, the con- 
densers being shown in section ; and fig. 3 is an elevation uf the 
furnace, on the side where the tuyere pipes are situated, a, is the 
aperture or channel fur charging; a*, is a sliding partition ; 6, the 
outer door or cover for closing the charging cnonnel ; c, c, c, are 
apertures, through which the acoria runs ; d, is an opening between 
the body of the furnace and the receiver e, the lower part of which 
is formed by the cover or partition at the top of the furnace ; 
and the upper pert by another cover/*, larger than the lower one, 
forming a Kind of channel, in which the xinc is condensed, p, p, 
(fig. S) are openings for the escape of the gases ; k, is an hydraubc 
main ; n, is the tuyere or blast-pipe ; and k, k, are openings for 
extracting the xinc and any extraneous matters ; these openings 
are luted every time the metal, &c., is run off. 





The mode of operation Is as follows The furnace having been 
heeted to the required temperature by the combustion of fuel 
done, a charge of xinc ore, either in the state of oxide, carbonate, 
or silicate, mixed with any suitable flux, according to the nature 
of the ore, is introduced into the charing aperture e, between 
the eliding-plate a*, and the door 6 ; eo that by drawing out the 
slide o*j the charge will descend by its own gravity into the body 
of the lurnaoe, without allowing the gases to escape through the 
charging aperture 6. The charge thus falls upon a layer of incan- 
descent fue , rising to a certain height above the tuyere n. A 
layer of fuel is then poured upon the ore, then another charge of 
ere, and so on alternately until the furnace is full ; and it is to be 





The xinc is volatilised by the heat, and the scoria falls into the 
lower part uf the furnace^ and is run out at the aperture* r,e,c. 
The volatilised sine is carried off with the gases arising from com- 
bustiun, and passes through the opening d, Into the receiver e, 
above. The gases from the fire-place escape through the openings 
p ; and as these latter might carry off particles of xinc with them, 
they are passed through an hydraulic main k, before being allowed 
to escape into the atmosphere. By this means all solid matters 
arc retained, and the sine, together with any dust or extraneous 
particles, is extracted throu^ the opeuings k. Hlien the ore to 
ue operated upon is in a comminuted state, it is advisable to make 
it up into a paste, together with the flux, by the addition of water, 
so that it may be charged in pieces of such sixe as not to pass 
through the fuel. Zinc ore U often mixed with siilphuret of lead, 
and by this mode of operation the sine is obtained by volatilization, 
and tne lead by fusion (this latter running to the bottom of the 
furnace below the scoria), if, by previous roasting, a purtiun of 
the sulphur has been driven off from the ore. 

The second part of the invention consists In a novel construc- 
tion of apparatus fur the manufacture of oxide of sine. Fig. i 
is a vertical section of the furnace, and of the chamber for tbt* 
reception of the oxide of zinc ; fig. 3 is a borixontal eection of 
the furnace, taken in the line c, d, of fig. # ; and fig. 6 is a vertical 
section, taken in the line a, fi, of fig. 4. a, a, are the retorts or 
eubliming-|H)ts (of which there may be any convenient number), 
placed in tne sole of the furnace ; n, B, are the covers of the re- 
torts, which are perforated; o, is the door of the oxidising- 
chamber; f, upper flue, through which the gases and other pro- 
ducts uf combustion pass from the fire-place to the chimney; k, k, 
are vessels for receiving the sine, in case of rupture of the retorts 
or pots, in which case the liquid metal would run down on the floor 
n, e, and from thence into these vessels ; L, is the flue or chimney 
of the furnace ; m, m, fig. 6, are vertical flues in the wall, for the 
passage of the waste gases of combustion; n. Is a top |i«rtitioD, 
dividing the oxidlsing-chamber b, from the horiioniM fluer; — 

M, w, is a chamber for receiving the oxide of siiic; o, a chimney 
for creating a draught, and thus drawing the oxide of xinc, toge- 
ther with air and gases, thmugh the chamber m, and alternately 
over and under the upper and lower partitions ?, and q. There 
may be any number of these partitions, according to the sixe of 
the apparatus, and the quantity of oxide to be manufactured, f *, 
is a wire-cloth, or other suitable rifting partition, at the end of the 
chamber », for retaining the oxide of xinc, and, at the same time, 
allowing the air and gases to pass through to the chimney* o. It 
will be seen that the furnace is divided into three eeparate cham- 
bere or compartments; the lower one, which may properly be 
called the furnace or heating-flue, contains the retorts a, which are 
charged with the xinc to be operated upon. The volatilised xinc 
escapes through the orifices in the covers Oi^uf the retorts, and 
enters the middle or uxidUing-chamber b. The rioc vapour U 
oxidised and forced through the chamber », either by means of a 
blower or by the draught created by the chimney at the end of 
the chamber M. The upper compartment f, is nothing more than 
A narrow channel or flue, for the passage of the smoke and gases 
from the Are-plaoe to the chimney t. These gases heat the dome 

N, und thus keep the oxldising-chamber at a sufficiently high tem- 
perature to burn the xinc vapours with facility and rapidity. Tlie 
partitions p, and o, in the chamber m, are for the purpose of check- 
ing the power of the current and facilitating the aeposit of the 
oxide in the chamber H, from whence it is withdrawn by means of 
openings at the sides. 

The patentee, in conclurion, states that he is aware of oxide of 
sine having been heretofore obtained by distillation, and bringing 
the volatilised metal into contact with atmospheric oxvgen in an 
oxidiring-chamber; he does not, therefore, intend to claim, esno- 
rally, producing oxide of sine in this manner ; but be claims, 
firstly— obtaining metallic xinc in the manner and by means of the 
apparatus above set forth and described, or any mere modifiration 
tnereof. And, secondly— producing oxide of xinc by distilling the 
metal, or matters containing metal, in subliming-pots or vessels, 
furnished with perforated covers, through which the volatilised 
metal may issue into an oxidising-chamber, where it U met or 
brought into contact with the oxygen of the atmosphere, and 
becomes converted into oxide of xinc. 
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COI^TIL OF HEALTH OF PARIS. 

Tlie molt perfectly oriraiuiied MonicipAl Hnird of Hemlth 
hitherto Miabliihed ii tint of the city of Pnrii. The rnmpre> 
henitve lyitem of the ('omeil tie Siliihritc of PariH, the ideatific 
ability and eiierjcyuf ita members, nnd their fearlesaneia and devo- 
tion in iuvadinif the moit danireroui and ulfensive hidiof;-|ilace« of 
dlaeaac, render invaluable the copious stores of sanitary knowled^ 
contained in the ion^ series of Rej)urt« of their reseniches. 

Before the revolution, the administrative and judicial police of 
French towns was under the control of Mveral authorities, and had 
not that unity of aotiuii so ne««w»ary in Uixe cities. The Xlinixter of 
the Interior, the Prefet of Police, and the Prevdt des Marchands 
had, each according to his junsdictiuii, part of the surveillance re- 
quired fur the public health of the metn»polis. Hence, the impos- 
sibility of instituting a complete system of reffiilar jitrispnidence, 
such as tluit which the Conseil de tiulubritcf established some years 
later. With the ffrowth of the population, the multiplication of , 
manufactures, and the general increase of commerce, the duties of 
sanitary surveillance became more and more important, at the 
same time that thev became more and mure difficult. 

At the close of the last eentury, these duties were delected by 
the Lieutenant of Pulioe to two able physicians, M. i*ia and M. 
Cadet a Vaux, to the latter of whom is due the merit of suppress- 
ini^ the Petit Chttelet, the amelioration of prison discipline, the 
suppression of cemeteries in the interior of Psris, and of mpul- 
ture in churches, in addition to many other uilutary reforms. 

The year was the e]>och of the creation of the Conseil de 
Salubrity. Before that time, the Prefect, whenever he had to (rive 
a decision on a subject ciiimected with the public health, took the 
advice of a physician, surgeon, agriculturist, chemist, or veterinary 
surgeon, according to the nature of the object which engaged hiV 
atteotion. The inconveniences of this method were such, that in 
July of the year nlmve-meiuioned, the Prefect Duboix instituted 
the Conseil, which he composed of four members, who were to 
examine the adulteration of liquids, diseases of animals, and 
noxious manufactures. In 1A07, the powers of the ('onaeil were 
extendetl, and the number of members was iocrea<ied to seven, 
who were required to meet regularly twice a month. To them 
was assigned the investigations respecting epidemics, the regulation 
of markets, rivers, cemeteries, Klnughter-huusea, sewerage, nublic 
batliH, &c., medical statistics, and tlie tables of mort.vlity, the clenn<<- 
ing of public tilacet, the prevention and reparation of the effect* of 
inundations, tnerepressionof charlatanism, and theliirhtingof streets. 
The necessity of imrticlar attention to epidemics, induct^ the Pre- 
fect to add two physieians to the number of the members of the 
Council; other additions have been made from time to time. In 
order to add to tlie authority and importance of this body, it has from 
its origin had the nomination of its own president and secretary, 
and the privilege of recommending to the Prefect persons quulitied 
to supply any vacancies which may occur in the Council, 

Some idea of the importance and number of the iiivetitigationfi 
undertaken hy the Conseil dc Salubritc during the first quarter of 
a century after its establishment, may bo obtained from the fact 
that the number of re|H>rt4 made from 1H1.S to was upwards 
of four thouMiui three Aundred and thirtif. The number of these 
reports averaged, annually, two hundred and twenty-five ; and in 
the years IHIM, IW19, and 1H29, respectively, exceeded 340, 350, 
and 4S0. The henehcial effects which hsve resulted from the es- 
tablishment of this institution, have led to the establishment of 
BtmUar boardw, under different names, in foreign countries ; and in 
France, the l*refects of several departments Have created provin- 
cial Councils of Health, which, but for the distraction of political 
events, would now probably exist in every important town in that 
country*. 

The functions of the Council are consultative, not administra- 
tive ; but it assumes the responsibility of measures of government 
founded on its reports. It was re-organised in 1833, by an 
ordonnance of the Prefect, which directs the reduction of its 
nomber to 18 titulary membera receiving stands, and 6 additional 
noo-etipendiary members. The Prefect of Police is president of 
the Council, nnd to him the Council addresses annual reports, 
which are printed. 

The nnmber of reports addressed to the government, from the 
year 1898 to 1839, was four thousand four hundred and thirty 
one. During the succe^ing six years, the number rose to 
three thtmumd and eipAfy-serea. The augmentation of the annual 
average U accounted for by the growth of the p^ulation, 
which in 1846 was 1,034,806, showing an inereeee of 100,000 
eo the return of the census five years previously. Another con- 
aideratioo, which indicates the importance and difficulty of the 



duties of the Council of Health of Paris, is, that the metropolis 
affords facilities for oommenoing many new manufactures long be- 
fore thuy can be Hueoessfuily iiitriMluced into the provinces. Paris 
isthecentie of soieutific aMoociutions aud enterprise: and in di- 
rtMiing the dcveloumsnt of mechanical and cliemicai arts in the 
coital, the Council of ilealtli does, in fact, solve problems which 
nfiert the health of the whole country. 

In tJie present rapid survey of the recent re|iorts of the associa- 
tion, their number aiul diversity render it necessary to confine the 
selection to a few of the more important subjects. The principal 
rejiorts relate to the udulicratiou of food, the analysis of bread, 
the filtrage of water, tiie escajicof waste liquids of manufactories, 
baths, and wash-houses the refuse of slaughter-houses, tallow- 
melting, gluc-makiug, Ac., the smoke of kilim und cement-works, 
tunnerieip, und foundries, the cleansing of cesspools, methods of 
heating und tentilutioa, the rcguhitiuu of Imths, the |uirification 
of street gas, orecautiuns iu the manufacture and conveyance of 
chemical matciiea, fusees, ami fulminating powders, steam-engines, 
the sale of arseuic, mctul-gilding, distilleries, remedies against 
drowning and suffocation, epidemics, and a large number of que»* 
tious respecting the niedirai jHilice. 

.Vui/.— In ii single year the (biuncil analysed nearly samplee 
of salt, which had l^en taken from different dealers by the police, 
and found 8,5fil oamples to W adulterated, Uie principal ingre- 
dients ft*r the purpose being plaster and potash. After examining 
other bAinples taken directly from the salt-pita, the Council re- 
|H>rted, that when white wilt contains potasli, calcareous matter, oT 
sand, it is artificially adulterated; that grey suit apiieurs to con- 
tain naturally a little potash or calcareous sulphate ; out that the 
foreign substances always exist naturally in very minute quantitiee. 

if’ater.— ln 1k 41, the Council re|H>rted on toe different systems 
of luirifyiug the waters of the Seine; a matter of vast importance 
in Paris, where u large part of the population use water obtained 
from public conduits and fountains supplied from that river. Two 
pulilic companies employed Smith’s process, with filters of sand 
nnd charcoal in open vessels, aiul under a small pressure. The 
layer of charcoal is between two layers of sand, which again are 
between two beds of flints. A third eompany used the filters 
bearing the name of Ftuivielle, which consist of several alternate 
layers of sponge, sand, and charcoal, contained in a closed vessel, 
fvubjert to n presHure of one atmosphere, for the pur{H>s4* of in- 
creasing the rapidity of filtration. Another process, imwt exten- 
sively used, is that of Souchuii’s, which consists in filtering the 
water through a number of layer* of a woullcu tisHue, fornied of 
wool clipping* placed on the frames forming the bottom of the 
filter, and >^preud, by tlie action of the water itself, in a compact 
uniform )a)er. The water passes through five such layer*, ol 
whicli the two lowest are the thickest and remain unchanged for 
five or six days ; the others are changed two or three titnes a-day. 
The public conduit of Notre Dame is supplied by five of the above 
described filters. 

On a microscopic examination of water filtered by the three dif- 
ferent processes, the Council of Health found the water containing 
the least impurity to he that filtered by the FunvielJe process ; 
next to which canto that of the Sourhon filter*. The purity of 
water de|HMtda, howeier, nut entirely on the absence of mutters 
held in suspension, hut aliut of disiiolved organic *ub^tauce«‘ 
which after a time give a disagreeable taste to the best filtered 
water. In this respect, the water filtered by the process first do- 
srrihed wo* found to be by far the best, as it remained a much 
longer time without alterations. This result is attributed to the 
use of charcoal, which is frequently renewed, washed, aud dried. 
The quantity of water filtered daily by Souchon’s process is stated 
at about 168, n(H) gallons; by Funvielle's process at 88,000 to 1 10,500 
gallons. Tbe relative rapidity of the other methods is far slower. 

Numerous memorials have been addressed to 
the Council respecting the smoke, discharge of wa«te water, noise, 
and danger of explosion* of steam-engines. With respect to the 
smoke, the Council have principally confined ihemsehes to pre- 
scribing the use of fuel giving comparatively little smoke, suen os 
semi-bituminous cool; the iinpruvcu construction and regulation of 
furnaces, so as to Insure as complete combustion as possible ; and, 

I lootly, increased elevation of the furnace chimneys. 

Gitdiiig on Afe/u/.— Ill 1816, the munificent prise of 3,000f. 
f£l80) was offered by a private individual, and awarded by the 
Academy of Sciences to M. D’Arcet, fur a most successful inethud 
of removing the injuries to health produced by the operation of 
gilding with mercury. The principal sources of these injuries are 
the volatilisation of the mercury, the disengagement of byponitrio 
acid, and the contact of nitric, sulphuric, and hydrochloric acids, 
mercury, and nitrate of mercury, with the bands ef the workmen 
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The CooncU provide the effect of pernicious rapours, bv 

requiring (according to M. D'Arcet’s srstem) the construction, for 
all the operations in which vapour U disengaged, of a flue having 
a strung upward draught, and an opening onlf just Urge enougli to 
admit the execution of the work. Air-valves are to be used to 
prevent down-draught in the chimneys, which are coated with a 
mercurial aoot, and often fllled with acid or mercurial vapour ; and 
the height of the chimney is required to be sufficient to prevent 
the deleterious effects of the vapours upon the inhabitants of the 
neighbourhood of the manufactory. 

Cru#. — THie disagreeable odour of street gas is due to hydro- 
sulphuric acid, free or combined with ammonia or p}Togeneous 
products. When the sulphuretted hydrogen and hydro-suluhuret 
of ammonia reach the burner, the combustion converts the sul- 
hur into sulphuric acid, which exercises a deleterious influence on 
ealth. 

It is curious, that in this respect, the provincial towns of France 
exhibit an advantage over the capital. In many of the former, gas 
is delivered to the consumer free from sulphuretted hydrogen and 
ammoniacal gas. By proper management, the process of purifi- 
cation may be rendered complete, and will give, in place of a re- 
sidue of valueless lime, a prMiict valuable for chemical and agri- 
cultural purposes. A commiMiou appointed to examine the pro- 
cess of M. Mallet, which has been successfully employed at Bou- 
logne, Abbeville, and other towns, reports, that his method con- 
sists in passing the gas, before it reaches the Ume, through chloride 
of manganese, or sulphate of iron, which rub it of the ammoniacal 
salts by a double decomposition ; precipitating certain products, 
and leaving others in solution in the liquor in whirli the gas is 
waslied. The separation of the sulphuric and free carbonic acids 
is subsequently effected by lime, of which a much smaller Quantity 
is required than bv the old methml. M. Mallet's process has the 
advantage of utiTisiug a substance otherwise valueless; fur the 
salts of manganese which he requires are the refuse of numerous 
kinds of manufactures, where it has been hitherto a useless in- 
cumbrance. In localities however, where it cannot be procured, 
sulphate of iron, the product of alum-works, may be substituted. 
Moreover, either substance, after being used at the gas-works, 
fumishea a valuable chemical product>^muriate of ammonia, or 
sulphate of ammonia. 

i^nitary PdUr . — At the instance of the .Minister of Agriculture 
and Commerce, the Prefect of Police snbmitte4l to the Council the 
important question whether the bodies of persona deceased in the 
colonies, of such diseases as plague, trphus, yellow fever, or 
cholera, could be conveyed to France witn safety. The Council 
replied unanimously in the affirmative : pointing out^ at the same 
time, certain measures of precaution, founded on a singular expe- 
riment made by some of its members who had been sent to Eg>’pt 
upon a commission for the purpose of examining the nature of 
the plague. All the pereona on (hia eommitaion trore nejt their «/rin, 
fitr a vh'jle day^ without inconrenienrt^ clothes infected by the plague^ 
and impregnate with pus, — the only precaution taken being to si»ak 
(not wash) the clothes for a certain time in chloride of soda. 

A Report on the ^ecta of the Cholera Morbus in Paris was made by 
special commission, consisting principally of members of the 
Council of Health. From this document, published in 18SC, and 
returns made to the commission, the following particulars are de- 
duced :*~TIie cholera appeared nearly simultaneously in Paris and 
tlie departments, and its duration was the same in both (March to 
August, IH32.) The mortalitv was greater among women than 
men. The apes which suffered least were those from 6 to 20 yean*. 
The total mortality in Paris due to cholera was ltl,402 persons,* 
or 23*42 in a thousand ; and the malady was most fatal during the 
montli of July, and in localities where the population was poor 
nnd the air conflned. The excesses to which the working popu- 
lation of P-aris give themselves uj> on Sunday, appear to have pro- 
duced an aiigmciitatiou of 1?H iii the immlK^r uf admissions into 
the hospitals on Monday. The military tliroughout the country 
suffered in the proportiem 23*G6 to .*i thousand, which exceeds the 
corresponding proportion (21*83) of the civil iiopiilatinn. In some 
districts infected by putrid em.inntions, the disease wa.« not mure 
destructive than where the air was purer. Up to the 1st of August, 
tlie number of deaths was 17,076, or I in 16. In the Cite and the 
Ticinity of the Hotel do Villethe mortality waa truly frightful, and 
may bo readily traced to the filthy condition or those parts of 
Paris. In many of the houses, the walls were blackened by the 
damp exhalations uf unclosed cesspools ; the pipes from these were 
in other cases choked, and discharge<l their contents on the ruined 
•taircaaea. In some cases these pmlutions escaped into the living- 



rooms, and, in many, the only access of air and light was from a 
court, 3 feet in diameter, the bottom of which was used as a 
eummun receptacle. Added to this, a Urge part of the population 
of these quarters constitutes the very dregs uf society, and subrista 
on the fruits of dishonesty or debauchery. The retribution which 
in the case of these persons followed the violation of the laws 
of society, may be estimated by the fact, that in the lodging- 
houses of the 7th, 9th, and 12th Arrondissements (the worst pa^ 
of Paris), the number of cases of cholera was 1 in 9, and the 
deaths 1 in 19. 

The annual mortality for lOyears previously was 93,300 ; so that 
the mortality in 1 832, exc/urire of cases of cholera, exceeded tha 
annual average. The total duration of the disease was 97 W'eeka, 
from the 26th of March to the 30th uf September (from one 
equinox to the other). 

The report from which the above particulars are taken, eon- 
clndes with an earnest appeal on the ]>art of the commission for 
those sanita^ reforms of which their inquiries have revealed the 
necessity. Tlie static-al returns furnished them with appalling 
details respecting the filth, indigence, and neglect of a large part 
of the population. Among the measures specifically recommended 
are, that no new street should be built less than 40 feet wide (the 
present average is 93 feet) ; that the height of the houses should 
be limited; that public cuiiveuiencet should be constructed; for 
open gutters, under-ground pipes communicating with the sewers 
should be substituted ; that there should be an increased supply of 
water, which it stated to be supplied to the inhabitants of Paris 
at the rate of 7 litres for each nerson, the corresponding rate in 
London being 69 litres ; and nnally, that as far as possible the 
centre of Pans should be rendered more open, by now streets and 
public promenades, sufficiently spacious to oe planted with treea. 

The following summary of the proceedings of thcCunseil in one 
particular class of their duties, will give some idea of the extent 
of their whole labours:— 



Year. 


llamfSeUirica 

llceowd. 




lodsditif 
■tcaas caflnn. 


LkvttMa 

rc4aa*d. 


1840 


199 




64 


26 


1841 


194 




68 


92 


1849 


361 




97 


99 


1813 


409 




93 


IT 


1844 


407 




105 


93 


1843 


397 




90 


90 


I8i6 


462 




130 


9i 



RAILWAY RESCUE.* 

It U a gratifying proof of railway progress, that attention Is 
now mure strongly directed to the means of running light trains- 
It is true that in the beginning, in the Liverpool and Manchester 
Railway contest, lightness of the engine was considere<l the great 
essential; but fora long time, there was an exigency which de- 
manded all the energies of engineers, and that was — increase of 
speed. When we recollect how very moderate were the expect»- 
tions of most parties, as to the rate to be run by a locomotive ; 
when we recollect that ten miles an hour was treated as an extra- 
vagance, and that superiority over good coaches was doubtful. 
>V'hen railways were started, twelve miles an hour wax got by 
good coaches, and for posting a higlicr speed ; and the locomotive 
engineer hud to get such a velocity for the railway, as should give 
it a decided superiority over all rivals, and overcome by force the 
prejudices whi^ were entertained against railway travelling alto- 
gether. The engineers put their strength in getting a nigber 
sjiced, and it must be Imrne in mind that they were the mure 
pressed to do so, as propositions were then put forward and ex- 

f ierimcnts made, showing that a high speed for pasaenger travel- 
ing could be got on cansda, and there were several plans for putting 
locomotives on the tow-paths of the canals. The steam -carriage 
was then on the road, and in better favour ; and it was nec e a sar y 
to get on the railway a speed beyond that at which steam-carriagee 
C4)iild snfclv be nm on the turnpike roads. 

Provided speed was gut, whether by an increase of weight or 
expense, it mattered nut : and it was got, and every year has added 
to the weight ; but we are prepared thereby for a new era. By 
these great exertions, not merely the weight has been incressM^ 
but the working power, and the economy of working baa beeo 
greatly promoted. 

If the locomotive engineer had his attention absorbed and 
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dmwn in one direction, lo it wm vith the railway manaf^r. He 
bad to provide for the traffic which hr^t came in hui way, and for 
the demands of the wealthy and commercial cla»«e», far jester 
accommodation. Aa yet, this is all that has been done ; and aU 
though liome saving has been made, yet one of the original objects 
of the railway system — cheap transit — has not yet lieen accom- 
plished. 

A comparatively low ^eed is the most economical for pasAen^rs 
and goods, hut railways nave not yet been able to gi\'e the accom- 
modation implied by this condition. To suit their general traffic, 
and to Mork with aafetVj they have been ohlige<l to w(»rk at a 
nearly uniform speed — wfuch has, of course, been n high one; but 
with the resources afforded by tlie electric telegrajih, it now ap- 
pears possible to introduce slow and cheap trains. H'c lung since 
pointed out in this Journal^ the plan of running trains at various 
speeds, which was some rears after advocate<l by the i?-'if/troy 
Chronicle ; and we are glad to see that the principle of it has now 
been more fully acknowledged. 

The pamphlet now before us advocates lighter engines, lighter 
stock, and fighter works ; hut it seems that this U to be Dccom- 
panted by getting rid altogether of the present high speed. There 
can be no doubt that cxpreAV train^i dnm<igc the rails, points, and 
iwitches, most seriously ; hut we cannot now turn back. 

The present pamphlet, although it is crude and shurt-sighted in 
some of its views, contains a great deal of valuable matter, and 
in the main point of lighter stock and cheaper trains, is calruluted 
to do very much good, ^Ve, therefore, particularly recommend it 
to our engineering readers. 

The following are the authors opinions as to the discrepancy 
between rolling stock and rails « 

If there be iny doabt etpressed ss (o the discrepancy of strength between 
the rolling stock sad the rails, a very plain answer may be found in the fact 
of the general renewal of rails now required. If this not ennugli, let the 
proportions of the periphery of a locomotive driving.wheci becompated with 
the rail beneath it. The former weighs upwards of 200 lb. per yard; the 
latter from 70 lb. to 80 lb. Yet the former is of an arch form, supported by 
the apokes at intervals of nine incbei. while the latter i< a simple atraight 
beam, supported at intervals of fdieen feet, winch iovarlably deflect heneatb 
tbe passing load and destroy the continuity of support. To make a perfect 
railway, the rail-bar should be of sulTidciit vertical depth to resist all deflec- 
tion, with the heaviest load passing over it. More than this, it should be 
aufficieotly bard to prevent lamination. And the joints of the rails should 
be to re-ioforced as to be equally inflexible with tbe solid part of the rail. 
None of these cooditioni are yet attained as regards the modem class of 
engines, and it is a problem whether they can be attained at all. Even 
as there is a Umit to the height of architectural structnres relatively to their 
bote, by reason of tbe friability of the material, so there is a limit to the 
weight of engines, by reason of the coiDpresdbihty of iron and the impossi- 
bility of ioerrasiog surface-bearing; f<*t whirther a driving-wheel he of three 
(icet or eight feet in diameter, the contact with the rail can only be a point 
or that which geometers call a " flowing point,'* via., a line. Iron, according, 
to its density, wdl bear a given weight without compressing, the point of 
contact being a line. When iron has done its utmost, steel may be resorted 
to ; and, poisihiy, a rail of 2(K) lb. per yard, of deep vertical se^ion, with a 
aurface of hard steel three inches in width and three quarters of an inch in 
depth, supported by cross sleepers at intervals of eighteen ioches, might be 
ivatlable to construct a real ** permanent way,’* — for the modern engines. 

Permanent way" is at present a ftreitf a now /*rcnu/o. Peruiaoent main- 
tenance of way" Is a practical fact, as shareholders pockets’ can testify. 

Y'uu, gentlemen, will douhUesa he startled at the contemplation of tbe 
outlay of capital involved in the real permanent way before described. If 
you will not agree to this proposition, you must “ try back." If you cannot 
au.t the road to the wheel, you must suit the wheel to tbe road. Having 
the fear of “ no dividends” before yuur eyes, you must turn to the practical 
maxim of the Manchester and Liverpool directors of old, gathered from the 
wxpericttcc of the road, and keep dowu your weights. Light horses for tbe 
Ligh speeds: brewers’ horses for tbe drays. Small trains and frequent, 
with small station room, few police and porters, and fewer clerks, a slight 
increase of drivers and stokers, and • huge decrease of plate-layers, and a 
rednetion in iron invoices, would do more for your dividends and the puhlio 
accommodation than the present system of elephantine traction, with a yield- 
ing foothold — a power developed and wasted. For it must be obvious that 
if, after expendiug millions to secure '* good gradienta," a deflecting roil be 
laid down, it ia equivalent to converting them into bad gradients. In water- 
transit a steamboat drivea a greater or lesser wave of water before her bows, 
la rail-transit, a locomotive drives a wave of rail before her driving-wbeela 
equivalent to aaeending a constant incline, and demanding a far greater ex- 
pcaditure of aleam-power to aurmount it. The difference ia the two eaaea 
ia, that it ia impoaaiblt wholly to soimount, though we modify, tbe difficulty, 
with the atearoboat, wbereoa in the cue of the rail it is practical to sur- 
mount tbe difficnlty altogether by proportioning tbe load on the wheel to tbe 
atrength of tbe rail. 

The wave line of the rails might fairly be adopted u e standard in esti- 
rahtuf tbe valoe ol a railway ; for it proportion to tbe depth of the wave 



will be, arferit pariiuf, the power of steam and the coil of coke. You 
must bo aware that, to ascend a constant hill, requires snore Imrse-power 
than to travel along a level. Your horse-power is steam, and the railway 
oat is coke. If your drivers and ostlers and road trustees increase tbe coo- 
Siintption uf oats, the coach will soon lie run off the road. 

Uut even wave lino vary. For example, rails laid on longitodlnal timbers, 
u tbe Great Western, yield an equable wave line. Hails laid on chairs and 
transverse sleepers ntake unequal waves at their mid.length and at their 
joints. The result is concussion as well as sinking, and the losa of power U 
greater. Mechaoical men hating th'ir living to get by the prevention of 
waste, and the economy of steam-power, readily apprehend all this, for they 
carry the safety-valve in their own hrcrches’ pockets s but it does not ao 
readily occur to railway directors. Let them maintain a standard gsuge^ 
the wave of the rails. Perhaps as an additional stimulant you will take into 
your thoughts the somewhat startling fact that « pair of the largest railway 
locomotives would furnish power en nogh to supply the largest pumping water- 
works in I-ortdon. Another pair might arbiere the tasks of delivering it 
into their attics instead of the ground-floors of the London dwellings. 
Another pair ruight pump up all the sewage water south of tbe Thames, as 
Mr. Chadwick will inforiu you. 



SMELTING COPPER ORES. 

Detcripfhn of /Ae procet$ M.M. Rivot and PiiiLtin, /or me/rfo^ 
copper orrs. (From a paper read before the Society for the Encouragement 
of Ana and ^laaufacturca,ra ris.) 

In a visit to I'ngland in ISIS, one of us became acquainted with the 
cvperimeiiis made in no English copper-works, to extract the metallic 
copper by means of the aciion of voliaic electricity, from previously masted 
sulpliur ores nf cupper. The Infurmatioo we obtained was the same as 
wi» laid before ibe Society as descriptive of the process employed by M 
Napier. 

1'he sulphur ores were firsfwcU roosted, then smelted in a reverberatory 
furnace, and the copper brought to a metallic slate by passing through the 
fused toelnllic silicate a very powerful voltaic current ; tbe grafbile hearth 
of the furnace, and a plate of cast-iron kept at tha upper port of tbe 
raelteil mars, forming the remaining part of (be voltaic current. 

Starling from these given points, we first tried to reduce by a voltaic 
current, not the silicate of copper, but tbe pure sulphurrt of copper. 

After several ineffec'ual attempts, we succeeded in passing during more 
than two hours, a consiaul current through a crucible conlaiuing aulpliuret 
of copper at a rsHl heat. 

In a common lleuian crucible, we placed two small pieces of compact 
coke, kept at a little distance by well compressed luting; and in these 
we plunged two platinum wires coinmunicatinp wiih the two poles of tbo 
battery. The plutioutn wires were preserved from the action of the sul- 
phur by the pieces of coke and tbe luting. We found in these direct 
experiments, that coke is a good conductor at n red heal, and that tbe 
luting conducts but a very little at that temperature. 

Tubes, fixed in two oolcbcs of the crucible, had for their object the pre- 
veutioD uf contact between the charcoal and the platinum wires, a |>oiut 
of essential importance on two accounts:— First, the burning charcoal 
would have established a comrauniratioa between the two poles of the 
battery outside the crucible, and coDsequrntly, a large portion, if not the 
whole of the current would have been deviated, and not have traversed 
the fused mass. — Secondly, the alkaline ashes of the wood charcoal would 
have rapidly attacked the platinum wires, and the current thus have been 
iuterrupted. Tbe copper wires closiog the circuit communicated with a 
galvanometer, the ni-edle of which iodicated by its deviation (be energy 
of the current. We employed cocutant batteries with copper anr| xioc 
elements, aud solutions of sulphate of copper and common salt, of six to 
twenty-four couples, and sometimes only one Hunseo battery of thirty 
etcroenU. We always simullaoeously made two comparative eiperiments, 
by placing in the furnace two crucibles exactly similar, tbe one traversed, 
and the other not traversed, by the current. 

We found, after several experimeota, that the suipburet of copper not 
decomposed by tbe coke, is but very slightly decomposed by a constant 
current of twenty-four couples uf tbe voltaic battery, pr^uciag a deviation 
of the needle of the galvanometer of SS to 40 degrees. 

By employing a Hunien battery of thirty elements, prodociog a devia- 
tion of Ibe needle of the galvanometer of 45 lo 50 degrees, we have reduced 
a notable quantity of cop|»er in a state of fusion ; but the largest propor- 
tion of the suipburet remained uodecomposed. 

These results convinced us that (ho action of the battery is feeble as 
regards suipburet of copper, and that the very powerful voltaic current 
requisite for effecting the decomposition, at well as the difficulty of con- 
veoieutly dis(>oiiDg the apparatus, would prevent the eroploymeutof Ibis 
process for the trealmeot of suipburet of copper, and « perliea for that 
of pyrilic copper, which is the most common ore of copper. 

KxperuDeais analogous to tbe preceding, in the which wo repisced (he 
two poles of coke by rods of iron, have Indicated (o os that the action of 
tbe bullery renders more rapid, but not complete, the rednetion of sul- 
pburet of copper by the iron. It always forms a inasS) rich in eopper. 
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n« aetioa of (b« btllery, aid«d bj that of tb« iron, aopamlro from the 
tolpherft of copper bol a very pmall proportioo of copper. 

la atmlacoup rtpcriateoU made oo |alcoa (futphuret of lead), thii 
miacral preeeolcd the tame characters as the sulphoret of copper. We 
alio found alwajrs a great lo«a ia the crucible traversed by ibo voltaic 
coireot, due to the volalilisatioa of the metal. These esperimeals clearly 
deaioostraled to as that the ariiua of the battery, aided eteo by ibat cd 
iroo, could i»ol serve as a process for the direct treatmeat of the sulphur* 
0 «s ores of lead or of copper. 

We ibea repealed tbe riperlnenls of M. Napier, and eadearoured to 
reduce the fueed silicate of copper and iroo, by a cur'eat brooghl by two 
poles, the oee of iroo, the other of plumbago, io immediate cootact with 
tbe fused mass. But v»e very eoan C€>aviaced ourselves, that of tbe 
three ageale employed for the reduction of tbe oside of copper (the plan* 
bago, the iroB, aad the curreat), tbe first tiro, especially (be iroo, were 
quite suflkieai; aad aumerous experiments pmve<l to us. that by tbe 
adioo of iroo ^oe, a lilkale of cupper, coolaioiog betides uxides of 
copper, other base*, such ss sods, lime, oxide of iroo. Ac . gave up in less 
than one hour’s action of tbe fire, the whole of its copper uoited io a 
button of complete purity. 

It is ihns that we have lieen led to search io the action of iron, the 
principle of tbe rediiclioa of oxide of copper. We first made several ex* 
perimeols ia crucibles, in order to determine the cirrumstaoces mo«t 
favourable to (he aclioa of iroo. Tbe following are the principal results 
which we obiainrd. Io our crucible wercarraageH two or more iron rods, 
dipping almo-l to tbe bottom, and kept at tbe upper part by a bed of 
luting. The material employed was either rxmsted pyrttuus copper, ora 
mixture of oxide of copper, oxide of iron lod saud; to ihete ee added 
as fluxes, soda, or lime, or even chalk only. By employ log soda as the 
flux, the reduction of the oxide of copper was complete in a very shi»rt 
time. At a quarter of aa hour’s fusioa,tbe copper obtained waschemicallj 
pure. WiUi cbalk, the complete reduction required out hour's fusioo. 
she copper produced contain^ much iron (uflen 15 per ceul.) when tbe 
lroD<ruds dipped dowfo to tbe bottom of the crucible; and, on the coe* 
trary, wa* always very pure wbrti the rods reached but a little way above 
tbe boiluen. 1 be time necessary fur the complete reduciHie of the oxide 
of oopper, wae more or less great io proportiou to Ibe number of iron rods 
employed. 

^lulled with these resnlts, wr constructed a reverberatory faraare 
capable of coiitaiuiiig about 1250 kilogrammce (fi cwt.) of fused metallic 
silicairt, and prrsentiog no c»lber peculiarity of coostruclioo than having 
six grooves or vertical hollowrd-oul places in the wall opposite to the 
door of tbe furnace. Their use was to maioiaio lo the fused mass 
six bars of iron of 6 to b ceolimetres (2^ lo inches) wide, aod 

To crniiturlre* (28 inches) long. These bars thus scUd oo a large portion 
of the melted mass, were not in rcmtact wiUi the copper, were readily put 
io and reaioved, and we were able to stir the melted mass between <be 
bars, In such a way as lo render it homogeneous, and renew tiie parts ia 
contact with the iron. Metiave treated in tins furnace, more than three 
Ions of the pyrilic ores of Curowall, (•ermany, and Spam, ail previously 
carefully roasted. This complete rtvusiing is easy eiiougii when the ore is 
ground With fine sand ; it is done with ordinary precaution, but should be 
finished with a brisk beat. In 'he first experiment, we rommenerd by 
fusing the roasted ore with lime and poor slag; and when (be fusion was 
complete, we applied six bars of iron, which were allowed (u remain during 
four hours. After Uiis time, we removed the bars and ran out Ibe metal, 
la operating thus, we always found the consuaiptiuii of iron to l>e much 
grcaier than theory, pointed out as suOicient for tbe reduction of the oxide 
^ Cupper. 1 he slag relaiued from 2 to S per cent of copper. M e at* 
lempled tu sDivU (Ins slag by itself, aud acted upon it wnli bars of iron 
for four hours: the result was that we oblaiucd new slag, equally rich in 
copper with Ibe former; and this, notwithstanding that tbe bars lost several 
kiiogramnies uf weigld. This oxidation of the bars of iron could not be 
attributed to (Le air of the furnace which bad not served for combustion, 
since the bars were constantly aod entirely plunged into the fused nia* 
terial, but was evideutly due to (hr peroxide of iron cootaiued in the 
metallic silicate, aod which would be brought by the iron to (be stale of 
protoxide Ivrfure the oxide of copper could be completely rrflured by ibo 
iron. M'c then eudeuvoured to reduce Ibe consumpliuu of iron, and recover 
tbe copper lust lo (be sUg, by adding tu the action of the iron that of 
cbaxcuat ur coal, Tbe carlwnaceous material might be employed In two 
way*. First, mixed with the waiiled ore ; scroudly, added after comphto 
fusiuu, to the cumpuond formed uf ibe fused silicates. In o|ieratiug in 
this last manner, we were soon convinced (bat the charcoal acted but slowly 
and feebly m the fused sihcaie*. beeause it floated on the surface of the 
mass, aud cuuld aot be kept withiu it. Nevrrlhite**, iiaactiuu i* of »>me 
account ; for, w hen wo threw on the melted mass iii the furuace a certain 
uautity uf puur coal, we always ub»crved a rapid augmeulaliun of its 
uidily, explMiueJ only by tbe reductiuu lo the state uf protoxide uf iron, 
of a considerable quantity of (be peroxide. Tbe cuiisuiupliua uf iron 
being still very gt'^al, we next proco-ded U> examine (he action of the 
carbunaceous matter, when mixed with the rcxasled ore before charging (he 
furnace. After several trials, we have adopted as the most couvcuieut 
propuMioo of charcoal dust, or small poor coal, that which is required iu 
produce oui'-half carbonic acid, and ooc-half carbonic oxide, lo cuiiibiuing 
wrilli (be oxygen of the oxiHc uf copper, aud (hat cumbiited with (be prot* 
oxide uf iruu in ib« ruasied ore. This proportion gave us, without em* 
ploying the action of irun, a slag coolaioing per cent, of copper. We 



have proved by several trlale (I.) that (hie proportion of cAareewl need 
not be rigoroasly adhered lo ; ai^ that it may be either iacee — ed or dl* 
miaisbcd to some extent, witbooi tbe eUg being either poorer or rv ct ver ia 
eopper. or the quality of ibr copper altered. (S.) That in kscienaiag nsniA 
the proportion of cbnrroal mixed with the ore, aod la raiaiag tbo tempera 
lure of the farnaco to a bright while heat, we could alwaya hrlag Use laal 
slag (without Ibe action of iron) to socb a point, that it should not eoeiasa 
mure (liao of copper : but ibrnibe copper coatabied M le tOp«rcaBt.af 

iron. By operating at a lower temperature (e that atnctly necesaary for 

fuaioD, we obtaiaed a slag rich eaough in eopper, and still oaolainiiig fl la fl 
per cent, of iroo. (S.) That the action of (be Imrs ^ iroo on (he fused sibcale, 
coniaining 9 In 1 per cent, of copper, is powerful and rapid ; and that 
three hours are soflteieat to bring the slag lo sneh a state that it shall cea* 
tain only to of copper, the copper obtained betag at the aaaw 
time free frum iron. Tbe following is tbe mode of operation, we wore deflate 
lively led to adopt : — We charge tbe heated fvroace wiih a mixtore of 
roasted ore (t to 8^ lime or saad, and the slag of aprcceHiagopa* 

aiioB, iaquantiiy coavcaieol for determiaiag (be feaiea of the material, aad 
charcoal or small coal io thr proportion previously indicated. In reckoaiag 
only as bason in the charges, the protoxide of iroa aad the lime, wreo* 
deaveur lo prodace a bisBicalc, containing 12 lo 18 per cent, of Iim. 
Expertenre has pointed out. that a bUilicate of protoxide of iron, oae been 
oely, melts very quickly aod acquires a great fluidity, but readily giveaa 
copper cootaiaing much iroo. 

After chargiog tbe furnace, we throw on the surface of tbe masaoae 
or two sboveUful uf small coal, for Ibe purpose of preserving tbe niateru) 
from oxidatJoa by (he flamee of the farnxee. We stir tbe mass from uma 
to time, in order to enable it to heal more uniformly, aad melt quicker. 
We sometimes succeed in mrliing completely io four hours. As soon an 
thr mas* rommences lo agglomerate, the parts which attarA thenselvrw 
to lb* rakes coalaia a eert^o quaolity of copper scales ; when the fntioo 
is complete, the rods plunged iato (he melted ibaso indicate tbe re-aaiea 
of tbe copper at the lowest point of tbe brarth of the fornaca near the 
discharge bole. 

We have always examined tbe slag swimming oo tbe copper at thia 
raomeut of tbe operatiiio, after having carefully slirred tbe mass so as ta 
produce slag of a bomogeneous quality, and fuaod it tu contaio 3 to 8 per 
cent, of copper. M'heo Ibe whole is well melted, we place six bar* of 

iroo. weighing altogether from S€ to 45 kilogrammes (84 to 1U5 lb.), 
fixing tbeir ends io the grooves Iti the side of tbe furnace oppoeiie to the 
dour, taking care to plunge them vntirely into (he meltrd mass. We Ibea 
agaio throw oa ibe surface of the slag a small quantity of coal, to prevent 
the peroxidntioo of the protoxide of irnu of tbe slag by the flames ; thm» 
from half-hour to half>huur, we stir with a two-pronged rake (very coo«e* 
oient to clean) the surface of tbe iroo>bars imneised io the slag. Me also 
employ as a powerful means of producing the mixture, a woodto pole, 
which, plunged io^o the slag, gives a considerable ditengagemeoi of gas^ 
and produces a strong frothing ap. The appearance of (be slag furai>bee 
but little iodicatiuo of (be progress of the rrductioo of (be metal ; we have 
however, proved that trials made with a cold rake, plunged tor a moment 
into the fused mass, always presents oa contact with tbe iroo. a mldisb 
metallic tint, strongly marked where the slag waa rather rich; a lint 
which, 00 the coutrary, was scarcely discemable when tbe slag cooiaioed 
not more than to ,As copper. 

\Yc have always fouud that three to four boon arc loAdent to remove tbe 
copper from tbe vlag up lo -j-bW ttjW* After this iaterril of time we 
draw out the bars, and run o(T the metal. Tbe duration of one entire oprratioa 
is thus about eight hours, and three operations may be readily conducted 
in one day. The loss in weight of the iron bara varies io our experiments to 
from 1 to C kilogrammei (2f^ to 13 Ib.), for quantities of copper of 12 
to 42 kilogrammes (27 to 94 Ib.) obtained from orea of vanoai qaali* 
ties. This losais independeat of the rtchnesi of tbe ore, and the consump> 
tion of tbe iron ia proportionally less for tbe rich than the poor ores. For 
tbe pyritic ores of Spain, containing 21 per cent, of copper, wr have coo* 
aumed 11 parti of iron for 100 of copper obtained. The Bnglivb orea 
which we have melted contained 7 per cent, of copper, 4 to 6 per cent, of 
arsenic, a small portion of antimony, and some traces of tin ; from these «e 
have obtained an impure black copper, containing 3 to 5 per cent, of aneoie, 
2 to 3 per cent, of tin, and only a few thousandths of sulphar aud iron. 
This result has not surprised ua ; the artenlc can only be completely drivea 
away hy a great number of succesiive operations and alternaiioos of roast* 
ing and reiluction. Thus, we do not pro|x>se tbe application of our procesa for 
tbe treatment of ures containing much arsenic or antimony — u. for rasmple, 
(be grey copper ore*. With tbe pyritic ores not containing arsenic wc 
bute always uliiuined a very pure black copper, containing only from 
to xT^sn of sulphur and iroo. 

The roasting has a certain influence on theqoality of (be copper, and oa 
the consumption of iron. With well roasted ores we never bad a depoxii 
uiidernealb tbe copper, which waa the case with ores imperfectly rojstcd. 
The copper contained not the least iron, and less than of suipbor. 
The coiiiumption of iron was much less with well roasted ore*, and tb« 
final slag lest rich in copper. The temjierature which we have ad-ipied aa 
Ibo roost convenient, i« that which is ilrirtly necessary for the fusinn of the 
copper and the slag. Too high a temperature renders the action of the iroa 
on (be silicate of copper more rapid and energetic ; hot the coal redacea 
more eaiily a part of the oxide of iron combined with the tiltra-. In ope- 
rating in the same maaoer, on the same mineral, at a well-regolated tempe* 
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rttttre, tid at • bright red hett, mrintaioed fh>m tbe eonraenceiaent of the 
operation, we hare obtained, in the fetnier care, a copper of tofflcient parity } 
1 b the latter ca»e, a copper eonumiaated with 3 per rent, of iron. 

The conaamption of coal employed in oor fhroaee will not give a great la. 
dieation as to the qointity which ssoold be rcgoired in a large rererberatory 
ftimaee kept in consiaat operation. We cao, however, give a calcoiatioa of 
anSeieat approilmatlon from the consumption of the large copper furaacea 
ia Walea. 

Tbe oret to which ow process may be applied with the grealeat advaatage 
Are the oiides or pyritie ores with a gangue of pyrites or ottde of iron ; they 
reoder, by our made of treatment, copper of fallen! quality. These orea, 
■a at present treated, yield a black copper eontahiing much iron. Oor pro* 
eeaa ia also readily applicable to all the ores of copper which do not contain 
too much arsenic or antimony. The procesa which we have described offera 
aeoeral marked advantages over the methods ordinorily employed. It is 
rapid and economical, since by one single foiion we obtain a lUg solSdently 
poor to be rejected, and all the copper in a state of sofficient purity to be 
ookd after one smeliiagt or at tbe meat a short ref ns'g It reqoirea no 

dlflcolt mantpulation, and the workmen can readily ondersUnd the way of 
ceodnetiag the operations. The complete roasting of the ore is not a sew 
•peratioo in roetalturgy ; it is easily accomplished when tbe ore is ground 
with laud of sufleient fineness; it requires tact and attewtion on tlia part 
of the workmen, and should he AnisM by a good stroke of the Are, in 
order to decompose the sulphates formed at a lower temperature. We have 
prertously pointed out that tbe principal inconvenience of an incomplete 
foeating is, in the smelting, a greater consumption of iron, and a lest com* 
plcte rerootal of the copper from the slag in a given time, A good roasting 
mnaee should contain about 1) ton of ground ore: tbe operation sitould 
be flOBtlnued from 15 to 24 Irours. For tbe ir.elting, the furnaces should be 
aioiilar to the large reverberatory foniaccs of Wales, and contain fora charge 
24 ewt. of ore. There should be three snelting furnaces for four reeatinf 
ftamuces, supposing that three oprralions may be conducted in eeeh smelt* 
»g fnmuce daily. Tbe refining of copper of the first smelting may be dorte 
In A fuMMce contsining four tons ; an operation which doea not require more 
tbaa 12 hours. To give an idea of the principal mctArM necesaary for tbe 
production of a certain quantity of copper, we will suppose that we have 
to treat a pyritie ore of copper with a gangue of pyritea or quarts, conuin. 
iDg At ibe moil 15 per cent, of copper. To produce per annum 100 tons 
of copper, ibere will be tequire>l two pair of stamping mills, twelve roastiug 
fbnMtet, right smelting furnaces, and ooc copper refining furnace. 

It will also be very advantageous to annex to the ropper*works an iron* 
srork, which would produce at a low price the iron necessary for the tools 
and ioplemeuts employed, the bars, Ac., and to use up the old bars which 
ssiil no longer serre in the smelting furnaces. We hare also applied the 
Action of iron on the metallic silicates in fusion to the treatment of sulphate 
of lead, but Ifm successfully than in tbe case of copper ores. These triala 
bAve made on a large acele in a rererberatory furnace capable of con- 
tAioiug 24 cwt. of materials. 

To the dry solphate of irad, we added sand, a little chalk, tbe slag of a 
preceding operation, and about three per cent, of charcoal. A larger pro. 
portion of charcoal always gare a little sulphuret of lead with the raelallk 
lead. We charge the furnace, and brat it so as to eflTccl an entire fesion for 
tbe space of five hours. We then throw into the fluid mass, at three or four 
rimee, iron turnings, which replace to great adrantage the bars of iron. The 
proportion of castriron turnings necessary is about one*eighlh of tbe weight 
of the dry sutphete of lead. W« stir the uasa very frequently, and after 
four or five hours' action of tlie iron, run off Uie metal. \Ve have obtaiued, 
ia this manner, 45 to 4d parts of lead from lOO of sulphate of lead. The 
loM, therefore, of metal was considerable, which waa due in great part to 
tbe volatilization of the lead, the fumea of which were evident at tbe top of 
tbe chimney; this vnUtihzatiim principally took place during the alirmig 
and the charging. We notice this application of our process to the rcduc* 
tioB of sulphate of lead, because tbat.it proves that iron acta very rapidly on 
tbe ailicate of lead, and that tbia action might bo employed under certain 
clrcujnslancea. 

To complete the deacriptiou of tbe procesa for the metallargietl treat* 
meat which we propose, we now proceed to give an estimate of the probable 
coat of the treatment of copper ores. We base this estimate on the dnra* 
tloB of the operations in the reverberatory furnaces in which we have treated 
the ores of copper and the solphaie of lead ; on tbe consumption of coal in 
tbe large smelting furnaces in Wales; and oo tbe consumption indicated 
from our own ex(ieri«ieBti. 

To ci>m|>are our process with that adopted in the greater Dumber of cop* 
^•works in England, we have adnpted the figures given by MM. Dofrenuy, 
klie de Hrauraoitt, Costa, and Perduonet, in their “ Foyape MeltUwyiyue 
en .fuyfererre." We will reckoa the cost for 1 ton of pyritie ore haring a 
gangue of quartz and iron pyritee. For the refioiog, we calculate tbe expeoae 
for one ton of copper. 

aivoT A!*o riiai.ira* raociaa. 

Firtt OfifrMftom.^Griadiog of tbe ore. 

Fur one ton, •• \fir, 50c. “ 1>. 3J. 

Second O/icration. — Rooatlog of the ore in furnacea containiog 36 cwt. 
OuratioD of roaatmg pracess. 16 hours. (We way remark that for the 
roaatiag, tbe lost beat from the smelting furnaces may be very well em* 
ployed, as Is done io some Eugliab works.) 



Labeor, U <1^ 0 2 franet 
Coal, 6 cwt. @ l/^. 4F 2 ewt. 



nird C^a/fM-~Smcttinf of the roaated ore. Pumacee eonuiolag 
ton of ore (weight of crude ore). Duratleo of operation, eight boura. 
Conaamption of coal per hour, on an average, 120 kilo, m 2 ewt. 1 qr. 16 lb« 
Tbe iron ia put at 25 fr. tbe 100 kilo. • 20s. tbe 2 ewt. 

• fr. c. 

Labour, 0'97 day @ 2 fr. .. .. 1 74 

Cuai, 640 kilo|ramiDoa 1 fr. .. 6 40 

Ireo, Ac. .. •• .. .. 9 00 

Special Expenia .. ., 17 14 •> 13e. 8J. 

This operation givea all the copper eoutaioetl ia the ore la tbe stale of 
black copper, containiog but a very little Iron and sulphur. 

Tbe special expcnsei of the treatment of one ton of copper ore of ordi- 
nary quality, 6 to 30 per cent, according to our proeeaa, 

fr. «. 

Griadiag .. •• 1 50 

Roaating .. .. .. 6 00 



ToUl 24 64 - l»e. 9A 

Powrth f7pereffo(s.~Reflning of tbe black copper obtaioed by araelllag’. 
In a furnace containing 4 tool of copper. Daratloo of tbe operatloa, 12 
hours. Mean coasumption of coal per boar, 2 cwt. 

For one too of copper 

fr. e. a. d. 

Labour, 1 halMay (E 3 fmes . . . . 1 50 13 

Coal, 1 1 cwt. • 1 franc 1 50 13 



For an ore rendering 8 to 10 per cent, of copper, the refraiag will add abesit 
30 per cent, to tbe eipeasca. 

In adding to these expenses 3 francs (2a. 6d.) for repairs of Implemenia, 
Ac., we arrive at a sum of 27 A*. 94c. for the expenses of the treatment of 
one ton of ore, comprislog the refining— say in round nomben, 28 fraaei 
(22a. 6if.) For a return of 8 to 10 per cent., the special rxpeeaea for 1 ton 
of refined copper will be 350 franca (14/.); for a retom of 25 per ceol., 
U2fraaea(4/. 10a.) 



The special expense of tbe treatment of one ton of ore, eontaioing or 
readering 8 per cent, of coppar, ia as follows i— 

Coal, 1,600 kilogrammca @ 1 fraae ., •• 16JV. 

Labour, Ac. Ac. .. •. •• ,» 26 

Total .. .. 42A. - 33a. 2d. 

Difference in fevour of oar process, 14 franca (11 a. M.) 

For one ton of copper and for the orea ordinarily treated in Walea, the 
difference in the special expenses of the treatment Is 175 francs (7/.) 

The Society for the Encouragement of the Arta and Manufacture!, and 
the Academy of Sciences, have both reported favourably on the proeeaa of 
MM. Rivot and ritUUpa. 



FALL OF RAIN. 

jfn AccMint of aossa 03aartw/Mma mode on the Depth pf Rain rtkieh/aiJa 
in Me fuint /oca/iri>a, at d^ertnt eiiitndee, ia the hilly d'atricta nf Lan» 
caahire. CAesAira, uad Dethyehirt. Hy S. C. IIowaAsaAM, C.E.— (Read 
before tbe Royal Society of Loudoo, May 25, 1846), 

Having been present at a meeting of tbe Royal Society of Loodoo oq 
the evening of ibe imh of May leaf, when a valuable aod interesting 
paper was read, “Oo tbe Meteorology of tbe Lake DistrietB of West* 
oiorrUiid and Cumberland, " by J. F. Miller, Esq., of Wbilebaveu, ia 
which paper tbe followiog rrmarii ocenrrrd:— “ It would bo prematare, 
from tbe scaoly data before me, to draw any coocloaioo as to the grada- 
tion io the quantity of rain, at tbeia great elevatloos above the sea. 
.DmI il srrmi pr^buble that, in wnmntainaut diatrieta^ tka amount qf ruin 
iHcrea$€*/r»m the ralley upicwrtfs, |o on nJIt/erfs qf akenf 2,900 /ccl, wArre 
ifreecArsn usisximiiM; and that above this elevatioD tbe quantity mpidly 
decreases. The table for 1640 exhibits tbe rain fall of tbe sammer moolka 
only; but ibe additional returns of 1647, obtained in every variety of 
seuaoo, cooflmi tbe above deduciiout in every esseotial particular, so Ibat 
we may fairly assume tbe combined results to be indicative of a physical 
law, so far at least as relates to tbe parUcular locality io questiou.” 
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1 (lefiroQi of Itjiog iMfore the Royal Society certaia obsertatioDS 
made aedrr ny owo directioo, which lead ma to difer from the author of 
that paper io the cooelueioo he baa deduced from bit facti. 

Mr. Miller kindly furniahed me aorae time aiace with many, if not the 
whole, of the reaalta of bta eiperimeula ia these dulricta up to the begin* 
Ding of March last. 1 have been careful to aacertaio whether Mr. Miller’s 
own experimeola fully bear out the concluaioaa auggeetrd io the quotatioo 
above made, because this coocluaioo ia io direct oppoaition to the recorded 
obaerratioDS of the Honourable Daiues lUrrioKtou, F.K S., Dr. Dalluo, 
ProfeaaorDao»ell,SamuelMar«hall, Eaq.jofKeodal.aod John Fletmux.Kaq , 
of Manchester; and also to observations made m Ibll by Captain Lefroy, 
then Director of the Observatory at St, Helena ; the results of which ob* 
aerraliona were poblisbeil io 184T, by order of Her Majesty’s Goverumenf, 
under the auperinteodeoce of Lient. Col. Sabine, F.S.U.S., In a volume 
CDtiUed Observations made at the Magoetical and Mctcorolugicnt Ob* 
aervalory of St. Helena.’* 

The Honourable Daioes Rarriagton, F.R.8., stales io the “ I’hiloao- 
pblcal Tranaactions” for 1771, page 201, that in 1770 he caused two rain 
gauges U) be placed, one on Mount Hraiug, in Wales, 1.S50 fret above 
the level of the sea, and the other upon the plaiu below. From July Gth 
io this year to October 20lh, the gauge on the top of the mounlaia caught 
B’16A inches of rain ; the one at the ^Itom 8'70G inches, showing half an 
inch more rota fo Aaee /«f/ra at th4 than on lAd fopof the mouo* 

tain. 

Dr. Dalton, in the ** Memoirs of the Literary and Philoenphicai So* 
ciety of Manchester *’ vol. v., New Series, p. 2Jfi, says ” From the ob- 
ierratloos made in Great Britain, it appears to be an established fact, that 
morn rain falls in the hilly part of the country than in the plain ; but it 
aJ*c appeuri that tA* quantity qf rota ta a htc sifuatioa is greattr than im oa 
rletatcdsi/uottea ta fAe riciaify.” 

Professor Daoiell, in bis *'Kieiuenls of Meteorology,'* vol. I., p. 2Sd, 
rtatet, ** It has been ascertained more rain fails at the bottom of a oioun* 
than the top. Samuel Marshall, Ksq , of Kendal, also stales, in a 
communicatton published io IbSlt; in the Transactions of the Meteoro- 
logical Society," vol. i., p. lU, that. It is a fact sufficiently well esiab* 
lisbed, that more rain falls in low situations than in more derated ones, 
oven when contiguous. 

And more recently, John Fleming, Esq., states, In the Memoirs of 
the Literary and Philosophical Society of Manchester,*' vol. v.. Second 
Seriee, p- 262, that, ** On the descent of the hill, and probably about the 
foot of it, the heaviest rain will fall.** In the *' Observations made at the 
Magnetical and Meteorologicsl Observatory of St. Helena," before alluded 
to, it Is stated at p. 1U2 of the index In 18(1, Captain Lefroy, then 
director of the observatory at St. Helena, established rain gauges at three 
other points of the island, for the purpose of ascertaining a comparative 
estimate of the quantity of rain. The stations were — 1. Near the highest 
pinnacle of the island, on a very narrow ridge or rock ; 2. lower down on 
fra same ridge nf bills; S. Loogwood observatory ; 4. James Valley. The 
three first stalious might be eomprebended in a circle of one mile radius, 
and the fourth is but Utile more distant. The quantities of rain received 
at these stations, daring nine raasulis of 1S41, wete as follows :*» 

1. At 2044 feet of eleTatioo, 22*6S inches, 

3. At 1091 „ 27*11 „ 

2. At 1782 „ 43-42 „ 

4. At 414 „ 7 CS „ 

Tliis table shows Uiatatl762 feet elevation, much more rain fell in a given 
time than at tAe AigAcr elevation of 1001 feel. Tlie reason why so small 
a quantity as 7*03 inches only was recorded io the same time at 414 feet 
elevuiioD, is not very apparent ; but it would probably be found, upon ex* 
aminatioo, that this result is due to some local rtrcumstsDce in the position 
of the gauge, aod not to its elevation— a eonclnsion to which I am led by 
an esaminniion of the localities, compared with the quantities of rain col* 
tcled in Mr. Miller’s ciperinscots. 

In a Report which I have recently published, On the Supply of 
Surplus IValer to Maachester, Salford, and Stockport," p. 70, 1 have 
shown that, during the past year of 1B47, 1 had four rain gauges fixed, 
one at the bottom of Todd's Brook Valley, situated io Cheshire, near 
Whaley. 620 feet above the level of the sea ; another at Brioks, the top of 
the bill liorderiog this valley, 1,500 feet above tbe level of the sea, aod 
that S8'39iochea In depth was received at tbe bottom of the bill, aod only 
29'5 inches at the top the bill. A third gauge was fixed at the bottom 
of tbe Comb's Brook Valley, situated io Derbyshire, near Chapel-eD*le* 
Fritb, 720 feet above the level of the sea, aod that 51*30 inches in depth 
was caught at the bottom of the bill, and only 25*85 iochet at ths top of 
tbs hilL 

Since the report just referred to was published, I baea been favoured 
by Thomas Hawksley, Esq., C. E., with the results 6f some important un* 
published experlmeolB made by him for tbe Corporalioo of Liverpool, on 
the amouBl of the fallof raio at Kiviogtoo, aod in the Valley of Roddies* 
worth, near Preston, io Lancashire. Six rain gauges, placed near the 
gronnd, were Axed in these localities at tbe beginning of January, 1847, 
frree at Rivington, and three io the Valley of Roddleswortb. 

Tbe quantities filling per moolb sre sbnwn ia tbe following table, and 
also tbe moulbly fall for January, February, and Marcb, 1848,^ of which 
reaults prove tbe same general fact, that more rain falla at tbe bottom than 

the to of tbe biUa in tbe ume localitka. 



Tablb.— ^SA oirmp tha fuanliiiea <if rein faUeu per raen/A iii thraa ram 
peupei, fijced nrsr tSe yrouad, te the dutfic/ qf ttiriugton, oi%d n lir 
Roddtrticortk VatUy, iMncetkire, ike year 1847 and ikrta momlkt 

of 1848, «ri/A thtir retpectiae hriyhit aboae the level of the see. 
lUvlagUKi DUmet, 
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1 tie a*i3 ;*9s asi u?« 

2.— 710 7»8 a-Vl 14« 

a.— :w 3i« ooo a77 i4« 

1447. RoddUawDrUi V*liar 

4.— 550 843 351 5 82 4 53 lOft 5*72 iM S*35 553 7 54 Se73 

6 7S 135 2*72 8 50 |-30 J-95 MO 7v» «55 5718 
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The gaage at the lowest elevation ia tbe RivingtoB district (410 feet) 
received 48*63 inches of rein during the year 1847 ; the gauge at 710 feet 
elevation 46*48 inches during the same time ; and the gauge at 750 feet, iba 
highest elevation, only 45-96 inches. 

Tbe gauge at the lowest elevation in the Roddleswortb locality (550 feet) 
received 50*22 inches of rain during the year 1847 ; tbe gauge at 700 feta 
elevation 57*10 inches during the seme time ; tnd the gsuge at 900 fc«t,tbs 
highest elerstion, 52*53 inches. Here it vrill be observed, that tbe gauge as 
900 feet elevation received, as before, a considerable ieet amount of riia 
than the gauge at the lower elevitioa of 700 feet, but that the gauge at tbe 
lowest elevation of 550 feet forms an exception, as this gauge received aboa 
2^ inches less is depth during the tame lime than tbe gauge at 900 feet ekt 
ration, and nearly 7 inches Iras than the gauge at 700 feet elevation. 

A personal knowledge of this locality, or a glance at the map, may serve 
to ciptain ibis departure from the general rule observed, fur this gauge ta 
placed at tbe bottom of a steep t alley, bordered to the west by very pre* 
cipitont and high land, and it is in tliis manner sheltered, to a coniiderahia 
exteiii, from tbe prevailiug rainy winds. 

Two rain gauges which 1 have caused to he fixed, one in the neighbour* 
hood of tbe Boilry Reservoir, sitnated near Coiigleton, Cheshire, 590 feet 
above the level of the sea, aad tbe other at Uoilry Minns, 1,2C5 fe<t abevs 
the level of tbe sea, in the same locality, show that, during the fi«sl four 
months. January, February, 31arch and April of the present year, 11*75 
inches fell on the bottom of the bill, and only 11*65 inches on the (op sf 
the hill. 

The amount of rain received in the rain gauge placed near tbe bottom of 
a hill at Toad's Brook, (before referred to,) during this period, was 13-03 
inches in depth, and at UnnLs, tbe top of tbe same liill, only 11*51 iuebes. 

The amount received in this time at Comb’s gauge at tbe bottom of tbs 
bill, was 19*70 inches, and in the gauge at tbe top of tbe bill only 10*45 
inches, as ibowa in tbe raonthlv report of the observations made with all 
these gauges which are given in the following table: — 



Tablb ihorrmy the guantiliee rain fallen per montk rn cer/oin /Mone/ mis 

geugee, 9 incArf dia«r/rr, and placed 2 feet 6 racAer above tke warfare ef 
ike grvnnd, at Todd'e ^rooA, near Jf’katey, Vketkire t at Comb’a firoak, 
near Ckapci en-fc-FriM, /lerAytAire / end Botiry, near Congleton^ Chrtkirt, 
sr//A their retpeeiire keigktw aboee the level qftkt $ea. 



SUaatlira sad beigbt above ibc level of tbe sea. Jan. 

Im. 

Todd'a BrwOc, Brinks, top of bill, 1.500 feet, 1*75 
Todd’* Brook IteMvvosrbMUini of bill, 82u feel, 1*78 
CflcnV* Hidire. top or hill. 1.870 feet. .. 158 

Coob'a Reoerroir, bolUxn of bill, 738 feel* . ■ 2 60 
Hootev XI Urn, top or lilli, 1.385 feet. .. I*W 

Booley Reoerroir, bottom of bUt, 5P0 feci, . . 2*39 
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lo>. In*. 
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5 80 5*21 

4 96 S vk 

9-3V 4 80 

475 2*75 



2U5 
24« 
I <>4 
5*» 

t*a7 



MSI 
1514 
I 05 
l»7« 
US5 
1175 



A knowledge of the fecti before mentioned Induced me to examine Ur, 
Miller's experiments toon after receiving them, with a view to ascertain bow 
far they confirmed or were in opposition to tbe recorded observations aad 
facta stated by the many emiuent meteorological autboritiea before qoolad, 
for which purpose 1 procured ibe best map of the lake district 1 cuald ob- 
tain, aod marked upon it tbe situation of Mr. Millet's raio gauges, and tbm 
compared together tbe resulia obtained by the rain gauges pUr^ ia the 
valleys or the bottom of tbe billa with the rain gauges placed upon the tops 
of tke $ame kdU or bordering the sense valleye. By proceeding with rtfs* 
rence to locality in this manner, it aoon became apparent that the valoable 
and Interesting facts collected and recorded by Mr. Miller, with very few 
exceptions, which it appears to me may be easily iccnunied for, aareed with 
the ohservatioDi of other meteorological writers. Indeed, this could not fail 
to be the caae, unless the generally received and adroiiltd theory of tba 
formation and distribution of raia, as laid down by Dr. Daltoa, smv etee 
di^trovtd. 



* The f«a|v at CoMb*« Reoervolr l« • nllnilrkal |au/t, 7 Invhes dtaoielef.mS U 
toekf* above tho keel of vb« irovinl, aod bo* a ImI aad aiaff lo latflcate She asoMl ef 
rain folliaf : Uila gauge pralwbly obovs an exceas ef tbe aneuat ef rola. 
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Upon eianining Mr. Miltcr'i fida, it will b« foond, from April to Deeen* 
b«r, 1846, both ioclafivt, that at U’bitehaven, 90 feet tboee the level of the 
»ea, 38*063 iochea fell ; while at Roond Close, 4B0 fret above the lea, and 
not far distant, onl; 36*195 inches fell in the same time; and during 1847, 
that 42-93 iochea are recorded to have fallen at ^VIlilebaTeD, ami oat/ 
42*623 at Bound Close. 

Oo examining with reference to localit/ in a aimilar manner the rain 
gauges placed in the Valle/ of Borrowdale, or Derwent Water, in which vale 
the quantit/ of water receiveil b/ four rain gaogea at different allitudra are 
recorded b/ Mr. Miller, namel/, one at Sealhwaitc, 242 feet abote the aea; 
one at Stj Head, 1,290 feet high; one at Seatoller, 1,334 feet high; and 
one at Sparkling Tarn, 1.906, feet high; it will be found, as ahown in the 
following table, which 1 have drawn up from a careful analysis of Mr. 
Miller's experiments as cormnonicatcd to me h/ himaelf, taking the longest 
period during which be baa registered expr-rinients at each of the localities, 
that from June 1846, to November 1847 inclusive, 193-69 inches fell at a 
level of 242 feet above the aea; at the greater elevation of 1.290 feet a leu 
qnantit/, or 164*12 iochea, fell; at the greater elevation still of 1,334 feet, 
a /el smaller qoantitv, or 155*75 inches. The last example, however, at an 
elevation of 1,906 feet, shews that 183*47 inches foil in the same time, 
being, in this ioitance, lesa b/ 10 iochea than the quantit/ which fell at the 
elevation of 243 feet, but much more than the quantities which fell at the 
elevations of 1,290 and 1,334 feet. This lut fact I think raa/ be accounted 
for b/ reference to the peculiar position of Sparkling Tarn (the moontain on 
which this lut gauze is 6xe<l). This mountain is ool/ 1,906 feet high, but 
ia in the immtdiat* vtcinit/, that l*. within a mile and a quarter to a mile 
and a half of the mountains Scawfell Pike and Uowfctl to the south, and 
within a mile and a quarter of Great Gavel to the north. These mountains 
var/ from 2,900 to 3,)66 feet in height, the lowest of them being upwards 
of 1,000 feel higher than Sparkling Tarn, while Sparkling Tam ia full/ ex. 
posed to the westerlv winds; and the clouds being carried inland b/ thla 
wind, between the gorge formed b/ these high mountains, it may be eaail/ 
eoDceived that a large portioo nf rain in the transit of the clonds would bo 
deposited on the top of Sparkling Tarn; so that the large amount of rain 
falling at this altitude in this locality would appea.r to be the exception and 
not the rale. 
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In the valley of Wut Water, the amount of rain falling at Waatdale, 166 
feet above the level of the sea, from March 1846, to November 1847, Imtb 
tncluive, ia shown to be ITO'55 inebra ; and at Scawfell Pike, which borders 
this valley to the cut, 3,166 feet high, only 128*15 inches fell in the same 
tiiDC. In the valley of Ennerdale, at Gillerthwaile, 286 feet above the aea, 
133*86 inebea fell ; while at Great Gavel, 2,925 feet high, during the same 
tina, only 124*68 inches felL 

All the valuable facts here alladed to, iiipplied by Mr. Miller with one 
exception only, prove that the greatest amount of rain falli in the same 
localities at or near the bate of a bill, and not at so great an altitade at 
2,000 feet above the sea ; aod the one exception, namely, that at Sparkling 
Tam, 1,906 feet high, shows that from June 1846, to November 1847 (both 
ioeloaive), 183*47 inches fell ; while at Seathwaite, the bottom of the valley, 
bounded by Sparkling Tam. during the same time, at moefa as 193*69 inebea 
fell, or 10 inebea more at the lower than at the higher locality, thus con- 
finning the oonclution arrived at by my obaervationa, which alao fully accord 
with the meteorological authorities I have quoted. 

As the amount or depth of rain falling in a given time in Great Britaiu, 
In dUTereat localities and under diff’ereot circumstaocet, is a matter of very 
great practical importaoca to riril engineer! generally, and especially to 
iboae angaged in designing works to supply Urge towns with water, to 
regoUte the flow of rivers, or to drain large tncts of land, independent of 
tbeir importance in a philoaopbical point of view, I have been unwilling to 
allow the valuable facta collected by Mr. Miller, with such peraeveraoee aod 
iodaetry, to paaa without a few comments, which, as it appears to me, may 
tend to make them more geuerally useful, by explaining their supposed 
discrepancy with the generally received vlewa, of such accurate observers as 



Dr. Dalton, Profeuor Dsniell, CapUio Lefroy, and the other lutboriliea 
quoted in this paper, confirmed as the observtUons and recorded experi* 
ments of these last-named gentlemen are shown to be by the more reeeni 
experiments herein detailed. 



NOTES OF TUB MONTH. 

AVv Steam or Hjfdraulie Wheet.-^kX a meeting of the Royal Cornwall 
Polytechnic Society, an invention by Mr. Jamri Sims, of Redruth, was ex- 
plained, the object of which was to carry out aimplieity and portability to a 
j greater extent than had hitherto been effected in auch eoginea. It was 
intended to be worked either by ateam or water.pnwer. As a aleam.whtcl 
or rotary engine, be conceived it surpassed all former attempts at this 
principle, as the motive power ii in the piiton and cylinder of the ordinary 
construction of Boulton and Watt's engines, and the expansive principle of 
cutting off the ateam ia carried to a greater extent than lo those engloea^ 
the motion of the piston being iodependent of the motion of the wheel, and 
almost iDstantancQui. In ill the rotary or ateam. wheels hitherto before the 
public, he was not aware that any of the inventors had availed themselvea 
of the benefit of working with the ordinary cylinder and piston ; they have, 
therefore, failed to carry out the cipinsive principle, and also to prevent 
the leakage of sleatn. In aome, packing has been attempted, hot here tha 
friction is so great, and the wear lo rapid, that not one on this pUn baa 
succeeded well. In this engine, on the revolution of the wheel, wheo the 
cylinder comes lo a perpendicular position, the steam ia admitted aader- 
ncath the piston, at the same time it escapes from the top aide, thereby 
shifting the weight to the top of the wheel, aod causing it to revolve by ita 
preponderance, the power of the engine being the amount of weight moved 
a certain number of feet in a given time. Regularity of motion being eaten* 
till, it might be accomplished by a good governor. The blow against the 
baffera ia in proportion to the extra quantity of ateam admitted, and ia on 
the aame principle as the ordinary reciprocating or pumping engine. Aa an 
bydriulie engine, it ia well adapted for aituatioaa where a go^ height of 
water can be obtained, but not tufSeient for the ordinary water.woeela. 
The water might be conveyed in (dpes, when a very amall stream could be 
made available to an extent in proportion to ita beighi and quantity. Ik 
would be admitted inio the cylinder in the aame way aa ateam, thereby abiAmg 
the weights, and making a very effeeUve and economical water.wbacl, at 
every pound of water would be used. The velocity of the wheel would be 
mucli superior to the ordinary water.wheel, being in proportion to the beighi 
and conaequent pressure, and the quantity of water to be obtained. So Jao 
ita velocity aa a ateam.wheel would depend on the preaaure of ateam, ad* 
mitting the shifting of weights, however quick the paaaiog of the aperture 
for the admiaaiou of the ateam. The engine wni at present in its infancy* 
and although It worked well, there was, no donbl, room for further im- 
provement. The principle being good, na regards the application of ateam 
and water-power, and its economy and portability being coDspieuoaa, tk 
should not be lost sight of ; he should, th^fore, proceod with bis experi- 
ments, and hoped at the next meeting to report more fully of ita advaatagei* 
Ita application may be general, and he thought more advantageoua tbaa 
almost any other engine, as in the absence of the crank, each end of the 
shaft is at liberty for any attachment. The small amount of friction* 
conaequent oo its simplicity* ia seen at once, ujja also the small amouak 
of liability to derangement. 

rte Cofitrey Tub^er Zfr/dye. — The second great tube of the bridge over 
the Conway Straits was floated on the pontoons to the p'leri, oo the 12th 
olt. The operation, combined with the itapendooa machinery employed 
in the process, attracted large crowds from Conway and other parts of the 
principality. Everything favoured the lifting of the leviathan structure. 
At precisely 9 o'clock, or 50 minutes before high water. Captain Claxtoa* 
R.N., gave the aignal to pipe all hands, and almoal immediately the tramcn- 
doui freight was seen creeping stealthily to ita destination. Next him wm 
M r. R. Stephenson, M.P.* the celebrale<l engineer, aod designer of thia 
new feature in engineering art ; Mr. E. Clarke, C. E., bis head aaaiataot; 
Mr. A M. Roll, C. E. ; Mr. W. Bvaiu, the contractor ; Mr. F. Forater, C. B. ; 
and Mr. Amos, of the firm of Easton and Amoi,wbo conatructed the UAing 
machinery ; and near it Sir C. Smith, Dart. ; Bishop of Bangor, Rev. Mr. 

' Morgan, Mr. J. 0. Burger, aod a number of the geolry. The tuba was 
lifted the heigbt of 2 feet in about 60 minutes, and with its weight of 1*300 
tons wai got safely home at a few minutes past 10, amidst entbuiiaatic 
bursts from tha byitaadera, aad a aalvo of artlUery from the caaUe walla. 
The entire operation was effected without the alighteit accident. 

Opening tha S kr tmthurp and Cheitar Aai/vay.— -This line of railway* 
which ia 41 miles in extent, was opcoed tbroughoat oo Thundsy, 12lh ult. 
The present lino ia an aoialgamatiou of the North Wales Mineral, aod the 
Shrewsbury, Oswestry, and Chester Junction Railways ; 15 miles of the line— 
namely, from Chettef to Ruaboo, have been opened for nearly two years* 
aod the receipla during that time have been about £40 per mile per week. 
The cost of the entire line baa beeu about £17,000 per mile, aad the srork- 
ing itock will be about £4,000 per mile more. Tbe traffle on the line ia 
chiefly mineral. In honour of tbe opening, tbe nceaaioa wu observed aa a 
general holiday along the line* and several tralai ran both ways* conveying 
tbe iohabitaiiU gratia. 
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/er.»The intniiMc vtloe of ice, like the! of neleU, depeode oo tbe 
iatc»ti((etioo of eo eeM)er. Tbet it to uj, a cubic foot of Lower 
Caeada ice, is iofioitely cuore cold Ibao a cubic foot of Upper Canada 
ice, which cuolaioe toore cold than a cubic foot of Wcobam ice, 
which rofitaina iufinitcljr more cold Uian a cubic fool of Eoj'lith ice; and 
thoa, allbough each of Ihoae four cubic feet of ice has precisely tbe same 
abape, they each, as summer approaehra, diminish in value— that is to say, 
they each gradually lose a purtiuo of their cold, uoiil, loog before the 
Lower Canada ice has melted, tb** English ice has been converted into 
lukewarm water.— CAewbers' EdiiiAar|rA JeanMl. 

Am E^p^riaumtal VtsttL — There is now iMdiog io tbo North Docks, 
Suoderla^, an experimental vessel, oamed the .Vary Care/iar, built by 
Mr. Skidoo, of Uocbesler, who is also the owner. She has oo keel, but is 
flat bottofued, and built in the barpe style. Neither ia slic caulked— Ike 
aeama are lined with felt. She is K2J tons register, and carries 4,000 yards 
of canvas wheu in full sail ; and when full laden with SO keels of coals, 
she draws only 0| fret of water. She it intended for the French trade, 
Oo tbe run down, with a N.N.W. wicd,she outstripped 40 colliers. — 
Dmrhdm AdrtriiKr. 

kdiltemy i» S/min,— An experiueotal trip was made oo tbe 8tb of 
October, on the railway from Harreluua to Mataro. by tbe directors and 
their fneods. The journey from Karcrlooa to Mataro was made in an 
hour, exclusive of stoppages, and the journey back io SO niioutes— the 
distance Is five leagues. The Barcelonet ate very proud of Catalonia being 
tbe first in Spain to possess a railway. 1 be lino was to be opened to the 
public on tbe 15th. 

Tie Rtiilway /a/rrrsf.— As there appears to be a good deal of misap- 
prebenvioa and misstaiemeot afloat with refereoce to the object of the 
meetings of the three great railway comiMtniea, and their coost^uent nego* 
oiatiofis, we have endravuurvd to ascertain the real facts, and we have 
reason to belli ve that they are as follows: — Tbe distinct object of tbe con* 
fereoce is not to increase fares or arrange trams, but it is for effecting a 
complete union of capital of the three great corapaoies — the North- 
Western, the South Western, and the Great W'ealero, and the conversion 
of the three into one great company, under one cootrulliog body, leaving 
the working details with tbe rmpeciive boards. The delegates coosist of 
five directors from each company, headed by their respective chairmen. 
They have geocralty met twice a week at Mr. Glyo'a bouse, adjoining the 
bauk. We understand that some general principles of union havq been 
affirmed, and the details left to the coosideralioo of the solicitors of tbe 
respective companies, who will have Io consider of Ike proper notice* to 
Purliameai t for, of course, aotbing can be done without the cousent of 
tbe proprietors of all the companies and legislative sanclioo. We 
have heard that some obstacles have arisen from the discussion introduced 
by that vext d qucetiun— tbe broud gauge aad narrow gauge iolerests — 
but more particularly frum the difficulty of ascertaining the relative values 
of the great luteresia wbt« b it is proposed should be united. We have, 
however good reasoa Ui hope that these difficulties will be sarmoonted.— 
Aferning CAmnicle. 

Ga/twaiard H'lrr aad iirmp /iopes. — An experiment was lalely tried in 
WoulwH'b Dockyard, to ascertaiu the comparative strength of wire and 
bemp ropes. A wire rope, 3 inches rouud, and a hemp rope of three 
Strands, hawser laid, common make, 7 incbca round, w ere spliced logelher, 
and placed io the trslioK machine, ami on the hydraulic power being ap- 
plied, the heaip rope broke io the middle oo tbe alraiii reaching li| tuna, 
tbe wire rope remaining apparently as strong as wheo the experiment com- 
mencerl. A wire lope, inches round, waS then spliced with an B-incb 
hemp shroud rope, aud uu the power being applied lire hemp rnpe broke 
io the imddte-, with a strain of 10| tuns, tbe wire rope cuotiuuiog appa- 
rently uninjured. 

Sttam I'au'tr Freacr.— According to a late slalisUcal report, made 
to the guveiniDrul, ibe number of locomotive engines couslruclcd in 
France, and enipluyed by the eouolry in IB43. equalled the number im- 
ported (loni a)>ri>aiJ ; io IH43, there were two more French than foreign 
eugiDcs ; in 1844, tbe surplus was 44; in 1945. 76; in 1840, beyond 
which year the report did not go, this excess was 161. lu 1846, there 
were 294 sieaoikoait, belungiog to private individuals aud companies, 
navigaiiog tbe rivers and seas. Tbe numbers and force of the engiucs io 
use on Und. and acting as locomotives in Ibe steamers, were, in 1840, as 
follows— via. : 4,395 engines at WMk on land, equalling 163,402-horse 
power; 401 lucuniotives, of OOhorse power each, upon the average 
amuunitng to 27,0(H)-horse-power ; 338 rngioes used in steam-ships a^ 
boats, aniouniing lu 108,513 hcifse power. These, logetherr give a force 
of 299,5i5 horse power. Comparing tbe atrengui oi man tc h«rse-power, 
it will be fciutid that ihe steam-eogioea employed in France in 184b were 
auhsntufe- for 8.007,625 men. 

yegefaHe H'ea*.— M. Julea RoMigoon submitted to the Academy of 
Science* a tpecitnen of vegetable wax, extracted from the berries of a com- 
ma n laurel grown on tbe mountains of Vera-Paz, in the Republic of Guali- 
mala, the analysis of this wax gave, Carbon, 76‘29; Hydrogen, 15*09; 
Oxygen, 8'63. It is of a green colour, and exhales a slightly aromatic 
•dour when robbed or melted. The candles which have been made with 
this wax give a brautifnlly clear light, and diffuse a pleasant aromatic odour. 
The laurel whose berriea furaiih this wax, has the character and leafage of 
Lmuru»noMi$f it forms onmerooi thick forciis io the ruountains of Vera- 
Pax. rhat is, ihioughnut the whole of that part of the Gualimalian lenitory 
wbieh eummencas at Rio Polochli, and spreads to tbe limits of TiacUs. 



LNovbjiM^ 

Geolmgiemi Discerery.— A correspoodcat of tbe Fift Uermld atatea that 
a sectioD of limcstoiie rock haa been lately laid open by tbe eatting of 
tbf F.Uioburgh and Norlbern Hnilway, at tbe Newburgh slatioa, which 
belongs tu Ihe comstooe of tbe old red sandstone formalioo. The face 
exposed is about 100 feet io length, by upwards of 80 fret ia Ibicknrsa, 
and very distinctly stratified. The beds are broken near Ibe centre, which 
canres their edges to slip down and dip io opposite directions, inclioiog 
(in one side at an angle of 28^ towards the north-east, and on the other 
apprvacliiug to nearly a vertical position towards tbe north-west. What 
adds to the geological importanre of the discovery, ia Ibe fact that lb« grey 
saorlstune, or Carmylie fusailliferoua pavement stone, is found in the 
immediate vicinity of the calcareous depuaiL The repreaenialite of ibe 
Curoiiuue io England, it is well knowo, is extrmvely rich to fossils, par- 
ticolarly of the genus erpAo/aspis. while not a fragmeot has as yet bees 
detected in any of its Duaierous localities in Scotland.- Tha colour of Ibe 
Limestone ia that of a dark flinty grey, with ionumrrable white thread- 
like veins of carbonate of lime, boih vertical and longitodinal, sod whieb 
cause tbe rock to split up into thin bauds of larger and smaller rhamboidal 
masses. The depoait is subcrysialliB**, of au extremely hard aad cheetj 
texture ; it is not nodular or rompuuad. as io to many other places, bat ^ 
a close, unifurm, homogeneous structure.'* 



laST or NSW FATBITTS. 
omairraD itv >nolano raoM SxmsiDxa 28, to Ocrosaa 26, 1848, 
Sis iiomtkM aliowtd for Kmrolmemt, mmUu otkeneite esyrtnti. 



Hebert nUrling Newsll, Gaieshstd. Durhsm, ftw ** Im^rovtmeuU la ioelis and tpiiap^ 
sod la Ibe meazis oi r«*tffolii( at»d tvitles up Ibv Hggiog »f iliips”— Scaled Sept. Si. 

Andrew Paton Halliday, Uencbralcr. maaufacturlng chemlat, far **««tala IwpfgfS- 
anciiu to the ma<ia(d<lur« of pyfoUgi>r«u* aeld.**— lw}ic. ?S. 

PeoDcU AUnan, of Charles tlreet, 8<lnt 4Bne*'*-K(uare, Wcstaliialcr, for “oertOa 
Iwpraeeioeata tu apparatus for tbe pmdacttoii ef light Imm alectrtrUy.'*— Sept. SH. 

William Wliaioaon Niibolaon, *f Acvoa.»trect, Gfsy*i Ino-raad, drll eaglaMr. Ibe 
*■ totpruveatriiu la atacblnery tor eonprcasUif wood, a^ Mbor maMflals reqaamf owA 
a prveeva 8e. I. 38. 

Joaepb GlUot auj John XtorHaon, Blrmlogbitn, for " Improveoients In omameotlag 
cyllcidrksi and other surrace* of wood aud other taaierlaj.”— bepc W. 

'nioRias Metcalf, Hlab-alrevt. Caaiden Towa, Middleses. tveUeman, foe “Iwprova- 
menta la the vonvtruciion of chaira, aoias, and other articles ot turolturr for alioag aad 
recUulfif oa.**— October 5. 

Edward J«ba XIaaaey. Uwrponl, for losprovscnenU in apparaloe for measerltif the 
■peed of veaseis .ind BtiTSBaa, and for asrertainlag tbe depth* of water.**— Oeiober P. 

jMcpb Mharp Ballry. Bradford, Vorb, aplnner. fur *' rrrlaln Improrewents tn prepw. 
inn, comhioi. aod drawing wool, alpaca, urohair, aod other fibrou* malerlala.*' — Oct. h. 

John Wright, CambrrweU. harrey, engtoaer, lor *‘ ImpeoTnacnls ia gvoeretiog 
and rvaporaUng fl-jUte.'*— Otrt. 13, 

Charic* dr Bergor. of Arthor-atreel, West, Loodoo, engineer, for ** leiprerenscals la 
brldfrs, girders, and beanii.'*— Oct. 12. 

Arthur Dunn, of 0<ltto«i, cbroii*!. for ** IsiproremenU to atcvrtalBlag and 
tbe leoiprratarc aod pretior* of uUlo."— Oct. HI. 

John Davie Xfotrles atlillng, of Olaok Granfre, N.B., Esq., for *‘ latprorracuU la the 
nauuisvtuir of Iron and aavtaUlc cowpiMUid*,'*— Oel. 13. 

Ells* Kohinaoii Handrcwlr, of Id, lUMOl-atrerl, Lotidoa, and RBlhfBoyte.RaMe, 
Quern's Coantr, Ireiand, Esq., for ** certain Inprorenveati la nrchsnlsa* spi>ik«Me to 
Imprlltivg aod iadlltailag Uwr piopaUlun at voaaeta In the water, whKfa liBprvretoeMa are 
appliiahle lu tocouutire eagioes for raUwsyt, aad other sinellar porpooca." — Oet. tj. 

John Aehby, of CarvhaUoti. Hurrvy, miller, fur **reruln fTrirTrrmmti In aiertilaerj 
appltcshle to cleaning grain and OreMlitg meal.’*— Ot l. 13. 

Daniel Wabirf, of Wandsworth, Surrey, distiller, and Janes John Wentwsrtb, of the 
same place, for *' Iniprwencau In nachincry for dnUlog tnetals and other Mbatonees.** 
Oct. 13. 

Sanael CunlJffe Utter, of Mannlngham. York, gentlenui, for *' Improvrotents la pm> 
paring, haddUtg, and coenbtag woul, s«d other Ahrutie auhstaucas **— Uct. IS. 

Prank Clark* Hills, of Itopifued, Kcal, msnatacturlng chemist, for " ImpruvamoBlB 
UaaUuf cerUln aalU and gasses, or rapoura.'*— Ocl. 10. 

Hubert Angna Smith, of klanchcatcr, tor ** inprureiiwota ia tbe appUcaUoa and Boa* 
paratljo of tool ur.‘*— OcU 10. 

Hubert William Slrvler. of Cppcr ITullowBy, Ulddlesrx, geollefnao, for ** laapeosus 
aienta In tbe means sf warping aud areavlng plain and tigared fabrics. **— Oct. 19. 

Joseph E'kgeivr Assert, of LUlr, In the repotlk of Prenee, nsaehialaC, far ** Im p s as ad 
mesUB of ohUl'ilag nourc power.*'— OcU IX. 

WlliUm Brown, of Cambridge Heath, Middlesec, weawr, for '* laprossfaeala la 
manufar luring riasUi aiotkiog* aod other clastic baadsges and fshrtes '*— Ocl. 36. 

Soren Bjorth, of Jewry- street. Aldgatr. for "certain Improvcmeiits In the use ef 
electro tnsf neitem, aad Its appIleaUan as a motive povrer, aad also other Lai pr ofemeam 
*0 lu appUcatkiu ge«eeB.ly, to eaglae*, ahlps. and raitwaya."— Ocu 36. 

Jaue* Clark, of Olmiowbury, Sawteraet, maanfactam, for ** laipeovameala la tha 
maoufacturc of boou, sbors, and clogs.'*— Oet. 36. 

WllUsm Loogmaid, of risiininil iiiisn Mlilrtlrifr grnTirnnsn fnr ** tsnpmTamsam 
' In Irestlng the osydas of Iroa. and In obtaining products therefroa.'''— Ocl. 36. 

William Cbsrcli. dvlt ettgloeer, and Thuavas Lwwis, wuotlsn.draper, both of Blmlaf^ 
bsiu, fa* " a ceriain loiprorrment or certain ImproreDeoU In machinery, to he —pluye< 
in Buklng pUylng aod other cards, anti also other arUclee made wholly, or to pwt, of 
I paper or psetchosrd, part or parts of which said saachlivcry atsy he applM to other pus- 
poaes where pressure le rcqotnrd.**— Oct. 36. 

Peter Pslrhalrn. of Leede. York, nachkne maker, for " Improveaseela In macMadryk 
for hackling, carding, drawing, tvvtog, and spItuUng flax, hemp, tow, sUk« amd oskm 
•hrwue •uhataaces.**— Ort. 36. 

Jamaa Burrowe, of near Wigan. Laorashlre. eagtaser aad draafhUmaa. amd 

Grorge Hoicrufi, of Msncnealrr, consulUng eaglnerr, for ** certain Improvcmeota. to and 
Appileabic to aUam engtors In the macblorry or apparatus bcisiiflof thereto, la eo^ 
euvetloo and arraotemenu of twUees. Aar the geueralton stenas, aad la the Aunanm 
aud flues used la cuuiccttoa therewith; parla of which Uapraremsate waalao appheshto 
to other similar purposes. "—0«s. 3d. 
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THE CENTRAL RAILWAY STATION, NEWCASTLE- 
UPON-TYNE. 

Juu!< Dobm.n, Archit«ct. 

( iriM an En^nrinff^ Plate Xlll.) 

RailiTAy biiildinffA ouffht tr> do murh for Brchite4^tur« ; bein^f 
quite a nevr cUum of 6lrurtiire««, erected for purpu^ unknown 
until the present aije, or, we may sav, the present K^iierutioii, 
they or uupht to su^'^e»t, h rharncter of their own, ami 

fresh combinations m design; ami bein>; generally upon an extent ve 
acale. they alfurd uppiirtunUies that have hitherto keen of rare 
t>ccurrence. They are, moret»ver, especially public works — struc- 
tures constantly seen bv thousands and tens of thousands of per- 
ftons ; and might, thcre^»re, do much towards improving the taste 
of the public. 'Fhat they have done so, or have been calculated 
to do so, cannot, we feur, be asserted of them generall)’. In none 
than one itisUnce. expression has been falsiheu or forfeited b^' the 
•duptiun of some style intended to bt* reminiscent t>f mediievaltsm — 
of tiroes whose spirit and whose institutions contrast ver}* strongly 
with the ]>res«nt railway age, in which it is either tmr g<»c>d Iuck 
or nur misfortune to live. All the varittus modes of Gothic are 
very ill adapted to buildings totally different in pur|H»»e. and, 
bherefore requiring to be differently constituted iruin thckse in 
which such modes are exempliliet), Either viulence — t»r what is 
likely to be thought such — must he done to the style itself, by de- 
viatiug greatly from its traditional physiogiiuniy, or medieval phy- 
siognomy will be in contradiction to mmlern purpose. 'J'he ch:i- 
raeter aimed at may he well kept up; but in prumtriion that it is 
au, it will he foreign from the express occasion — b>r u hat class of 
roediieval structures are there that have aught in coiiimon with 
railway stations and termini ? Is it the castellated with its 
feudal fortresses ? — or the ecclesiastical with its churched and con- 
ventual buildings, its priories and abbeys?— ^>r the ]>alatial, or 
tiie collegiate, or the domestic? Is there any one of those styles 
or classes which supplies what is re«|uired for railway structures as 
B specific class, that (»ught to carry with them a distinct and appio- 
priate character of their <»wn ? The Gothic style does not readily 
provide open external halls or ambulatories, which, if not iiidi- 
ppenaably demanded, are tiighly desirable adjuncts to every prin- 
cipal railway station where there is a great conffuonce of p.issen- 
gers. It ia only in the form of the cIoi»ter that Gothic examples 
iup]dy any accommodation of that kind ; and, besides that the 
cloister or arcade was hardly ever made an external feature, it is 
one that carries with it associations that, unless it were to be 
greatly modified, rather unfit than at all recommend it. 

The ai'companying engraving (Elate XIII.) is a plan of th« 
magnihceiit Station that has lately been constructed at .Newcastle- 
upon-Tyne (under the direction of .Mr. John Doh^>n, architect of 
Newcastle), for the York, Neu c;uitle, and Herwick llailway Com- 
pany. 

It will be in the recollection of our readers, that at Newcastle 
the great eastern trunk line of railway fmm London to Ediu- 
burgli is intersected by a main line of railway extending across 
tlie island, from sea to sea ; that is to say, from .Maryport. on the 
Irish Channel, to Tynemouth, on the German Ocean. The traffic 
of this cnisM line has lately been added to that of the original line 
from Y’ork to Berwick, by the leasi^ of the Newcastle and Car- 
lisle, and Carlisle and Marypi»rt liailways, to the Y'ork, Newcastle, 
and Berwick Company; ana the local traffic t»f the great northern 
mining district gives employment to branches from Newcastle to 
North Shields and Tynemouth, to South Shields and to Sunder- 
land. Thus, with the despatch of the through trains, at least 
140 arrivals and departures of puMsenger trains will take place 
daily at the central station; and it is to provide for this immense 
accumulation of traffic that the present uuildiiig is rei]uired. It 
will readily he imagined, therefore, that the sheds and erections 
must necessarily l»e upon a scale of no ordinary magnitude. In 
the infancy of the railway system, no one could have ventured to 
predict the extent to which the inland traffic has increased ; and 
we hare, therefore, seen the great expense which has been incurred 
by the London and North Western and othe- ilway cotnjiaiiieM 
to obtain additional room for their principal stu ind the great 
aacrifice of valuable jiroperty which has in comMri|acnce taken 
lace. The Y'ork, Newcastle, and Berwick Railway f'ompaiiy, 
owever, having hod the benefit of the experience of later years, 
have taken great pains to select a site where the iiecesitary extent 
of ground can be obtained, with the most ready access to the centre 
of the town ; and they have been fortunate enough to find a spot 
which. At a very reasonable cost, and with the destruction of very 
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few buildings, combines both these advantages. The manner in 
which the junction of the northern and southern with the eastern 
and western lines has been effected, — and the great works required 
to complete the union of the whole, by meaus of the high level 
bridge over the Tyne viaduct, thnmgh Newcastle and Gateshead, 
from the designs of Mr. U(d>eK Stephenson, and under the able 
management of .Mr. Thomas Harrison,— form too e.xten>ive a aub- 
jeet to be treated of here, and will probably be the object of a 
separate notice. 

The identity of the central points of the great railway spatem 
of this peri«)d with the central points of the military occupation of 
the country by the Normans, has been, in many instances, strik- 
ingly c'xemplitied ; and in none more so than at York, Newcastle, 
and Berwick, in each of which towns the railway station closely 
adjoins the (.'astle. The station at Newcastle extends from YYest- 
nuireland-place, the ancient town-house of the illustrious family of 
the Nevilles, Earls of tVcstmoreland. situate in Westgate-street ; 
takes in the site of the convent and ganlen of the Carmelites or 
M'hite Friars, known as the Spital, fur many years occupied as tba 
Royal Free Grammar itchool, the alma twiter of I.iurd Htnwell, Lord 
Flldon. and Lord Cullingwood ; crosses the town-wall and ditch 
at M'est Spital Tower, ami terminates at the Forth, an open piece 
of ground formerly in the outskirts of tlie town, and which was 
bequeathed by some worthy of former days to the hiirgesses of 
Newcastle, ** to walk abroad and recreate themselves” aclrcum- 
btance which has hitherto prevented its being built upon. 

The fiivude or princip.'il front, exrlitaive of the hotel, is CtN) feet 
ill length. Thu style of the building is Roman, and the most 
striking feature in the ilestgn is the portico in the centre, SOO 
feet ill Icncrth by 30 feet in w idth, flanked on each side by an arcade 
the same length, by 35 feet in width, allowing sufficient room fur 
carriages to drive in at the end of each arcade, to turn, and go out 
at eucli end of the projecting part of the portico. The conve- 
nience of this plan in such a climate as ours, allowing passengers 
and luggage to be loaded and unlomied under cover, will at once be 
apparent : and the grandeur of the effect produced by an arcade 
and portico of this length will readily be comprehended, even by 
the general reader, although no drawing will convey an adequate 
idea of that effect. 

The exterior front of the jKirtico is composed of seven arches, 
each 14 feet in width by 3*.< feet in height, divided by coupled in- 
sulated Doric columns, feet in height, elevated on a basement 
of 7^ feet, and supporting a broken entablature and attic of the 
same style. 'I'he arcmles on each side are formed of arches, of the 
same width as the portici*. divided by coupled inserted columns. 
These columns, with the key-stones of the arches, support a con- 
tinued unbroken entablature, without an attic. The ends of the 
arcades terminate in fnmt in a niche, having coupled insulated co- 
lumns on each side, supporting an entablature and low attic. Thu 
entrance to the end of each arcade is by an arch g5 feet in width , 
and tlie arcades will be covered with groined ceilings uf stone, 
with a circular light at each intersection. 

The front of the station-house facing the platform is concave, 
forming the segment of a circle of HOC feet radius. This form was 
rendered necessary by the junction of the various lines of railway 
at this point ; and the elevation is of rubble stone, from Prudham 
(Juurrv, of a plaiu and bold Roman chanicter, the doors and win- 
dows having arched heads, with moulded imposts and arrhivolts ; 
and the loiig-continued line of these circular arches, with their 
deep reveals, produces a striking effect. 

The shed is 2^16 yards long, and 61 yards wide, covering an area 
of 14,426 yard*, or about three acres. TTie roof is composed of 
iron, divid^ into three compartments, and supported by columiui 
33 feet apart, and 23 feet high from the platform to the springing 
of tlic roof. The various offices waiting-rooms and refreiihment- 
iNMims front the platform, with the exception of the booking- 
office and pari'els-offices which extend the full width of the 
buihling. 

The entrance to the shed is fnim the centre of the portico, 40 
feet wide, with a stone vaulted ceiling, supported by two rows of 
columns which leads direct to the centre of the platform, about 
120 feet square. On the right hand is the booking-office, 70 feet 
long by 36 feet wide: adjoining which are the two parceU-offices 
the telegraph-office, lamp-room, and other rooms and offices ex- 
tending westward, for the engineers guards porters and other 
officers of the company. A house fur the statiuo-mastcr concludee 
the front range of buildings to the west. 

On the leu of the entrance is the station-masteFs office, first, 
second, and third clasa waiting-rooms, (containing separate apart- 
ments for ladies and gentlemen), washing-rooms attendants* rooms, 
and other requisites. Adjoining this suite of rooms is the fir>l- 
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c1b5b refre«hm«nt-room, 66 fett long bv 33 feet wide. At one end 
is a diatinet refreBbment*room for Inifies. and at tbe other end a 
correiipondinft ro<»m for the bar, each 15 feet by 'iS feet, divided 
from (be lar^ refreshment-room by colunma oril^, and forming 
with it one Inrjre apartment, 96 feet in )eni;th. Adjoining the bar 
is the aeennd-clasa refrefhment-rotnn, which terminates on the 
east the range of building faring the platform. The kitchens 
form the eastern end of (he front building, immediately behind 
the refreshment-rooms, and adjoining the hotel ; and are provided 
with larders, stnre-rooms. and serv ants’ rooms, on the same door, 
with sleeping apartments almve. 

In addition to the above extensive range of building, it is pro- 
posed to erect an hotel, commmiicating with the station, forming a 
eep.irato range 100 feet in length by 66 feet in depth ; to mntain 
70 bed-rooms, with a proportionate number of other apiirtinents; 
and in the basement story, tap-rooms and refreshment-r<a»ms for 
servants and other permms. 

The ronHruction of thin huilding entirely of stone, would, in 
any other locality, be attended with enormous expense; but the 
county of Norlfiumherland affords such an abundant supply of the 
finest freestone, that this material becomi^s there not only by fur 
the most duruble, but really the least expensive. 
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CANDIDUS'S NOTK-nOOK, 
KAStlfULUS LXXXVJII. 



** I ouiat bare itbrrly 
Wnbal. sa large a charter a - the irltula. 
To blow Ml nboni I pWae.** 



I. The organ <»f />-, as well .ns that of Con-ylructivene««, uppefirs 
(o be possi'^scd by Ihtrry and wime other nrchilecls. After being 
taken down and pulled to pieces by critics while living, Nash Htul 
Soane are now literally taken dow n ami pulletl to lueces by their 
snccesMtra, — by ** literhlly,” however, isimt to be unaerstood “ per- 
sonally." The “ Uoard of Tratle* of the one, and the Georgian 
palace of the other, hu\e eriually disappeared, itldtough the latter 
IS merely blurred or hiortd out- But then, |.»o«>r Nash lias been dta- 
mantled of his ijumlrant coloniiarleis whit h served as a mantle 
that cloaked a g<Mjd nnmy of his architectural aiiis ; besides w hich, 
his Brightonian Pavilion is now a «reck,~-whether it i« to grow 
interestiiig hy growing into a ruin, remains to be seen. Nor does 
the work of destruction stitp here, for we are now told hy the 
newspapers that I>over-huu»iC is to be taken down, in onfer tt» 
make wav for a new ('olonial-olSce, to be erected on its site by Mr. 
Barr) ; so we must prepare to bid adieu to its charming screen 
facade— an archilectural ^em — nut indeed of the first magnitude, 
but of the first ** water,’ — picturesfjue, classic, and elegant, al- 
though ignored by those who lavish their stale and second-hand 
extasies mt St. Martin's Church. Most unfortNiiate Holland I 
thy Drury-lane Theatre ex}iire«l, like Semele, In Sanies ; thy splen- 
did Carlton-house portico is demoliBheU, and now thy exquisite 
little composition ut M'hitehall U doomed to destruction ! Were 



there no other site to be had in the neighitourhood, neceeaity might 
excuse the act of Vandalism ; but excuse fur it there ia n«>n€^ wliile 
there is a hoarded-up" gap just bv, between Downing aod 
Fludyer streets, — which is itypurently not mily huarded-up, but 

treasiired-up, as something infinitely too precious to he parted 
with. Therefore the gap Is likely to remain, and l>over-liuus« to 
he sacrificed to it, — which is only an exemplification of the feeling 
and uout Wstowed by us upon architecture. 

II. I am no bigolted admirer of Holland; if I think that he 

allowed himself a classic and an artist in the portico of Carlton- 
house, the favsde of the ci-devant York, now Dover-house, 1 
freely admit that he showed himself to be no better than an arrant 
Peckstiif it) wliat he did at the Pavilion at Brighton, before Na«h 
took it in hand ; as is shown in the design preserved, most unfor- 
tunately for his credit in the “ New \'itruviu>* Britamiicus." We 
look on it with a fit of shuddering, and shudder at the princely* 
taste which could adopt anything so vulgar and plebeian, — and not 
only BO vulgar, but so atrnciouHly vile. But George was then ** tbe 
Prince ;** and had lie taken a fancy to have columns turned upside- 
down, his taste would have been cried up by his flunky flatterer*. 
That Kuch a truly miserable design — if design it can be called — 
should have proceeded from the architect who, in the two other 
works here mentioneil, gave evidence of more than ordinary gusto, 
is hardly credible, — at nil eventa, quite unaccountable. It ought, 
ht»wever, to teach us Mjmething, — namely, to judge of works of 
art (be they huildingis pictures, or anything el>»e) ny their intrin- 
sic merits, — according to what they are in themselvefi, and not ac- 
cording to extrinsic circumstanre*. The opinion that is influenced 
bv the prestige of a name ia cowardly and worthies*. Even 
Homer Bometimes nods, but we are not theiefore to nod a^piio 
wlten he does so, in afl’ected approbation and delight. Even 
Rnflaelle sometimes daubed — at leasl, what would elBe l»e called 
daubs, have been passed off under his name, and have, in conse- 
quence, been admired and extolled for excetlcnce* freely imputed 
to them by the imagination or else by theearsof Kpectators; whereaa, 
daubs they would have been pronounced to be, had it been known that 
they urticeeded from the atetier (i.e. gat ret) of some Jack t^mith, who 
lives by manufacturing genuine specimens of the Old Masters. A 
hungry belly — that great artie nmgrWcr, as we are assured by most 
clashical authority it is, nuiy be tiiat same Jack's excime foi the de- 
ception. Hut what excuse is there fur those who suffer themselves 
to be deceived, to be im])oscd upon and humbugged by name*, and 
who affect transports w iiich they do not feel ? Give me the honest 
critic, him who is nut at ali biassed by names, but wiio would as 
freely cundeiim either Jones or \Vren w here they have bLowd them- 
selves Pecksniflian in taste, as he would Pecksnid^ himself. ** \Vhat 
a strange man you are, Mr. (-audidus ! And so you really think 
Mint both Jones and M’ren were Bometimes Pecksniffian in their 
taste." Even so: nothing would induce me to praise, or rather, not 
to condemn and turn away in disgust from some of their doing*. 
Few will enufesa as much, because very few have the moral courage 
of Caiidiilus who is in that respect liitertii.e in the extreme. — who 
is not only n«//iMS addictus Jarare in verita maifutri. but would anim- 
advert just as freely on a Palladio, a Jones, or a Wren, aa on some 
{HMir devil of a ^ Jack Simitb !” Let other* affect milk-and-water 
modesty : 1 am couteut to be sincere in opinion, and fearless in 

tbe expressiun of it. 

III. A most curious accident, and one recorded with singular 
■ na.'i'ef is that which happened to a certain architect in a book of 
I designs piiblislied by him ; it being expressly stated in the letter- 
j press, that, in one of tlie elevations, the offices which ought to 

have been shown, were “omitted by accident." Very much nearer 
the mark would it have been to say, that the omission was ocra- 
Htoned bv grtiws stupidity and unpardonable blundering. “By 
accident, forsooth ! Would “ accident" be received aa an excuse 
for a painter sending home ytmr ptirtrait without a not>e to your 
face, nc having throu^i sheer forgetfulnek* omitted that interest- 
ing, or at any rate inaistteiisHble, feature ? ('ertaiii it U that, w ith 
regard to the unlucky elevation here alluded to^ the omttMon was 
discovered before the plate wn* publii>hed, since otherwise, it 
w ould not have lieen apologiiied fur ; which being the case, why wa« 
ntit the orrt»r itself corrected ? One, and indeed the only valid 
reason may have been, that the design looked all the better lor 
the accident. If that was ni»t the real reason, the only other 
imaginable one is, that the expense of altering the plate couid 
not be afforded by the poor devil who published his designs. The 
reader will agree with this last hypotbeMi*, when informed that the 
work here referred to w a» by2^ane! That poor man oeems to 
have been not merely the sport, but the \ery victim of 
“accidents;" fur, on the very next page of that book, we read. 
“ the arched recesses were semicircular in the draw ing, but by a 
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mUtakt nf the enfrm'fr, tre mAde contitderAhly^ more !* Nor in that 
the jfnw with rejrard to mliitiikea, fur the printer— or e1«e SuAne 
bimtelf, committed many more, by omittin^r by Accident** the ex> 
plaQAtiunN of the letters of reference in some of the plans. And 
in their plana, or in what is dependent cm and ariaea out of plans, 
the chier, or, to speak mure correctly, the sole merit of that collec> 
tion of Soanean de«iirns consists ; many of the elevations beintf little 
short of the downright iitfly and hideous. Suane should have con- 
fined himaelf to plan ami ccmtrivance : they were his forte. His 
ground work waa often truly admirable; his sut»erstructure gene- 
rally quite the reverse. The work i>f Diane’s here referred to is 
remarkable of its kind; for. professing to show only ** cottages, 
villas, and other useful buildings,** it includes a design for what 
Is neither a very cottage-like nor very utilitarian edifice, to wit, 
a National Mausoleum. Soane seems to have had a pious penchant 
for burying people: for the matter of that, he would mit have 
acruple^l to bury the whole nation alive, so that he had the erecting 
ita mausoleum, or mooscoleum, as ■ terms it; which lost, 1 
suppose, means nothing mure nor less than a mouse-trap. 

IV. Pugin does nut at all shine in the parliamentary “ blue book” 
which shows his design for Maynooth College, and those by dif- 
ferent architects of some other public buildings that are now in 
progress in Ireland. ** Mavnonth” would furiiiNh an illustration 
for Mr. P.*s own work entitled ‘'^Contrasts,*' it being a sufficiently 
•triking sample of pseudo-Ootliie, alUu miHlern (rolliicising. It 
ie only Pugin s professed admirers — those who make it a point of 
honour to admire whatever proceeiU from him, whti ran look with 
complacencT on aucha dowdy and prosaic design, which puasesses 
neitner style, nor quality that atones for the dereliction of style. 
Still it may, on that very account, prove n<it a little satisfactory 
to some, — those, to wit, among his professional brethren who may 
have taken offence at Welby Pugin’s supercilious tone towards 
them in his Contrasts” ana other writings. Perhaps they will 
retort upon him, and ask if Maymioth is to be regarded aa an ex- 
ample of what can be achieved by those who boost of being in- 
spired hy the faith of our forefathers.” 

V*. /Voce aus dames / A lady-writer on architecture is »o great a 
phenomenon — such a veritable black #uvi« fapjilied to one of the 
jTair sex the simile sounds somewhat antithetical), that Mrs. Tutliill 
deaerves to have a separiitc article, or at least an entire Fasciculus 
devoted to her, more especially as she shows herself to be a render 
of Candidus, and has paid him the compliment of transferring to 
her own pages one or two of his pithy paragraphs. Still I am not 
ao much indebted to her for the compliment, as she is to me for 
those little bits of architectural pliiluHophy which sparkle like 
gems amid the duliiese of her bm)k, since she has not had the grace 
to acknowledge to whom they belong. Inverted commas mark 
them for quotationa, and that is all ; evrept it be that they are 
jumbled up with extracts from other writers, without the difference 
of proprietorship being hinted at. Suum rui'juc^ my good lady, is 
an honest maxim, and the best polio* ; for your own utiscrupu- 
louxnesM now relieves me from all scruples and qualms of gallantry, 
and emlH>ldens me to speak out mmiewhat freely. Privilege of 
sex cannot be allowed you : you are nf the feminine gender, — and 
so are ^man-of-war** ships ; so also are amiuons but their shc- 
ship did not shield those lielligerent ladies from wounds in the 
brunt of battle. I do not deny you the right of wielding that 
feminine implement the scissors ; hut I do disanprove of your 
niaking use of the paste-pot at the same time ; and your bm>k is a 
notable sample of that species of literary manufacture which goes 
by the name of ** scissors-and-paste work." Perhaps you will say 
tnat it IS genuine patch-work, and, as such, is a very suit.'ible occu- 
pation for your sex. That agoc»d deal has been ore now written upon 
nrchitecture by women I do not dispute; but then, till now tlioy 
have im'artahly been old teamen, and of the man-kind, whereas you 
are neither the one nor the other. ** What then," yon will say, 
** may not ladies, who are not old ones, turn their attention to archi- 
tecture? Why should they bo interdicted from cuUivatitigntaste f«»r 
that branch of fine art which has so much to do with taste gene- 
rally.^” Why, indeed, should they? Architecture has, as you 
observe, been strongly recnmmpiided in a paper in the "Foreitfn 
Quarterl^^" as a study particularly adapted to enter into the list 
of female accomplishments ; and you might also have hrouglit for- 
ward Wightwick's opinion to the sime effect. Nor do 1 dissorit 
from them : there certainly is nothing to hinder a woman from 
understanding architecture— that is, the lesthetics of building, just 
aa well as a man, or indeed a great de-il better than many men, 
fince some of them mistake mere building for architecture. Pro- 
ficiency in the study is quite irrespective of sex : it de|>ends upon 
the iatelligence, the application, and the relish brought to it. biu- 



cerity of study, diligence of reflection, are the sine qtia non : 
whereas you seem to have overlooked some of the most indispen- 
sable qualifications for the proper execution of the task which you 
undertook ; and which, in the vastnees of your ambition, you cx- 
tendeil to every known style of the art, iuefuding some th.’it no one 
knows anything about at all. You appear to have set up for a 
teacher, while you yourself were only a learner, and not very per- 
fect in your lessims. You show lli.-it you have spoken by bo<ik and 
by rote, feeling secure in, and trusting to, the greater ignor.^nce 
of your readers, (’owe, cheer up, my good Mn*. Tutliill: though 
you gel no flattery from me, you may still gel plenty of jmff from 
other critics ; therefore the acidity of my remarks iiiav be useful 
to you, by correcting the fulsomenesa of theirs. Considering— you 
must excuse the ungraciousness of that qualifying expression, — con- 
sidering, 1 say, that it is the prinluction of a female pen on a rwte- 
ruline subject, your loMik is not so very poor a liook after all. At 
all events, it is something in the bi>dily shape of a book — i giMidly- 
sixed octai’o volume, with your name on the title-page ; which is 
far more than Candidus can Uvast of having ever sent forth to the 
public. Yours is, besides, a funny book— funnier perhaps than 
puu intended it to be. One of its drolleries is that of omitting 
in the list of those who h.*ive distinguished themselves in nrchitec- 
ture, such recent celebrititM ns ('agnola, Srhinkel, OHrlner, and 
several others, and immortalising such of>»rtirilies as Joel J.ihn.son, 
and John Lintiell Bond. Oh! Mrs. Tuthill, Mrs. Tiithill. you are 
a very roguish creature! To think of ytuir immort.dising— and 
immortal they now will be in your bonk — such poor devils in all 
their littleness, is no doubt very laughable, but partakes too much 
of a mauraise p/aisanterie. 

V*l. Loudon's ** Architectural Magazine,” and others of his pub- 
lications, have been very freely laid under contribution hy Sirs. 
Tuthill, who has copied several woiNlcuts from them, but without 
any acknowledguient of their being copies, and without even men- 
tioning the names of those by whom they were designeil. At 
p. 307, for instance, she has re-pro<luced from the Supplement t<i 
Loudon’s Encyclopedia,” what she very justly calls ** a iHtautifuI 
English villa in the Elizabethan style,” aud recommends as a model 
for residences of that class in ‘‘the northern, middle, and western 
states but very ungraciously withholds fnun .Mr. E. B. Lamb the 
credit of having designed it, althmigh his name Is attached to it 
in the publication from which she pirated — or, to speak more pret- 
tily-borrowed it. The suppression of its authors name Is per- 
hajis less unjust than it otherwise would be, because she exhibits a 
fac-simile of the original cut, with all the vexatious blunders which 
Mr. L. complained of and pointed out in the letterpress accompany- 
ing his design, observing, that owing to the ignorance of the eu- 
graver, “ the parapet ajqiears like a Grecian guiUiHrhe instead of Go- 
thic perfuratiMl panelling ; the arches do not present the easy curve 
of the Gothic four-centred arch ; and the scroll label over the pr«»- 
jecting bays assumes also a different character.” Yet, notwithstand- 
ing that these provoking infidelities of delineation were plainly 
enough p<»intcd out by tlie author of the design, they are not cor- 
rected, ntiither is there a syllable of caution against them ; su* that 
the serious solecisms and err<irs in the rut may unwittingly he co- 
pied together with the real merits of the design. Call you that 
Imiiesty, Mrs. Tuthill, — or can you fairly call yourself an honest 
woman ? 

\'ll. “ Simplicity of style in architecture,” says Mri. Tuthill— 
Mrs. Tuthill again !— “is in itself a besuty.” Toe dictum requires 
however, to be qualified by ailding, provided the simplicity itself 
be insthetir, and accompanied by other le^thelic qualities. “ .\ 
Doric temple,” she observes “is perlectU* simple; yet whnt ob- 
ject of art is more IniptMing and beautiful ? No doubt : the Greek 
Doric temple was worked by refined and truly arti-»tic simplicity, 
and by ]»erl'ecl nmiiistency and completeness of expression. The 
difficulty is to inluse an equivalent degree of siinilarlv-retined sim- 
plicity into structures very differently constituted, and which, there- 
fore. ought to be stamped by appropriate character of their own. 
Hardly can Mrs. T. mean to recommend the antique Doric temple 
us a model at the present day, it being one which it is utterly im- 
ossible to adhere to. In fact, Greek temples are the stumbliug- 
lock against whicli many American architects— sif English ones 1 
say nothing — have tripped themselves up. A mere portico has gene- 
rally been niatle by them their .Alpha and Omega of design. They 
have accordingly shoa-ed their classical taste and utter lack of inven- 
tion by applying that ronvenient reidy-made feature, the portico, 
and tucking it on to mo.^t Fecksniffian buildings, without tne least 
suspicion that they were thereby uul-Pecksniffizing Pecksniff him- 
selL Mrs. T.'s own book givt>s us a sample of the kind at page 3U0, 
assuring us that “ the beautiful portico is copied from the Erecit- 
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thfum.” All thf more pity then thnt it should l>e stuck on to a 
little smufT sash-windowed house. It seems, however, that “ the 
front is of white marble." All the more pity a^in, that white [ 
marble should have been wasted upon a desi^^i for which Inth and | 
plaster would have been quite fpood enough. The turning Erecb- i 
theums and Parthenons into prose U a notable achievement, truly 1 

VIII. Althouf?h she indiili^es in a ^ood deal of younfr-lady-like 

writinfT and feniiiiine ik'ntimentality. much rradv-made enthusiasm 
(but of a rather threadbare «»rt) included, Mrs. T. is a very nmttei- 
of^fart sort of lady,— a mere materialUt in criticism. Artistic idea 
and desiffn, or the absence of them, are to her as nothintf in com- 
parison w ith the merit derived from such materials as white marbleur 
granite. The adverting to the mere circumstance of material, wlieii 
every other is pawed oi er, dv^es not bespeak much competency to the 
tank in one who professes to instruct others in areniterture, and 
direct their taste. Mr«. T.’« criticism never ventures beyond a poor, 
•niitarv, matelesa, forlorn-old-bachelor, eelibatarian epithet ; and 
even that is not only exceedingly l(Mi«e and vague, hut sometimes 
nuite misapplied afiMi. If we mav believe whut she aa.v*. Vale 
College Library is a ‘‘beautiful edifice but if we are to l»elieve 
wliat she and to trust to our own eyes rather than to her 

word*, it must he truly execrable in every respect. That huildiug 
and Ilnrtfurd AUiemeum (of wliich a print iaalxo given) arc both by 
Uie aame architect (II. Austin), and are U>tli meant to be in the 
Gothic slyl^— of the Strawberry Hill period, it may bo prcsunuMl. 
M'lnch ia the most hideous of the two— to which of them the 
*' Dftvr Tnr/u'ori" ought to be asHigneil, it would In? difficult, per- 
haps impossible, to decide. Their similarity of merit— or demerit, 
i* HU great, that Mrs. T. herself ha* been forced to employ precisely 
the name terma for their characterization, calling the one and the 
other “n eymmetriral and effective building," — a prm>f that her 
stock of expressions is hut a very scanty one. ** Effective" enough 
they both are, no doubt, and so is— an emetic r and just like an 
emetic, it is, that they operate ; at least, if they reacmble the repre- 
sentations of them in the h«>ok. Some time ago, an American 
journal made mention of n fish without eye*; and it would seem 
that the Americans them*elvew are altogether without eye* (or eye) 
for Gothic architecture, 

IX. It was to be supposed that Mrs. T. would avail herself 
largely of the opportunity of chronicling for fame some i»f her 
own countrymen, in her ChiNmological Table of the Principal 
ArchitetMsj instead of which, she d<te* not there insert the name 
of a single one, assigning for the uiiii»sion the following not very 
logical reason It would be very desirable to add here a list of 
eminent American andiitect*; but so many of the most distin- 
guished are still living, that we nm*t deny ouraelves the pleasure!" 
Oh, Mr*. T.! Mr*. T.! What a woman'* reason! You are 
woman ail over! 

"Id rvMonlnf wrtk. Id r»rU*stl'n 

T>ead worlliies, it seems, are not to be spoken of, because tbe 
race t* not extinct, and other »i>rtliic* are still alive. Very 
easily might you have helped yourself to some notices of American 
architect*, quite *nlfirtent for your pur)H»»e, from PunlopV 
*• History* of the Arts of Design in the United Stales"; but )ou 
Si'orn to Mrrow or pilfer from anylmdy. 

X. At nny mtc, U cannot be said that Mr«. Tuthill has failed 
to enrich her volume with a glossary ; and a particularly rich 
treat it i* to the lover* <if fun and laughter. I, for one, was cer- 
tainly guilty of nianV/o«^A/rr, when 1 rend her definition of 
“ vertical." I wfiuld take a thousand het* that no one would ever 
guess it. .She doe* not indeed actually »ay that “vertical" 
mean* “horizontal;" but *hc says— never would you find it out 
of yourself — Ibiit it mean* “opposite;" winch being the case, I 
imi quite rerthxtl — in opinion I mean, and in opinion only — to 
Mr*. T. How fortunate, or eli^ how unfurtnnale, it i* that the 
Atlantic is between u* ! 

XI. Among tho*8e with whom Mr*. T, hn« got into debt by her 
lilerarv borrow ings from them, is Mr*. Jameson ; of whjiae descrip- 
tion ot’ the Ki^nlgsliau. at Munich, 4ie ha* availed herself, without 
having the grace to acknowledge it* autimrship, or the policy to 
quote it in evidence of the competency of a icmnle pen. How- 
ever, if *he has defrauded some of her literary croilitors, she hn* 
paid off one of the smallest of them with usuriou* i nt credit ; 
namely, the gentleman to w hom she ha* thought projier to aj»ply 
the epithet “learned," a* the most characteristic one which she 
could select, — or it was the one perhaps which was just then at 
the point of her pen, — styling him emphatically “the learned 
Uriton"! Possibly, such epithet may, a* a general one, be well 



merited by the what-«hall-I-call-him to whom it U applied ; yet 
hardly appropriate to tbe actual occasion, since the words aiie 
u^uotew are only a sample of what Sam Slick rail* “soft sawder." 
Go to, Mr*. T.,~-where you deserve to go to, 1 don't say; but go 
to, for a ver}' quizzical and roguish wuinaii. 



OCCASIOXAL NOTES UPON ART. 

By FaiiUEajcK Lcsii. 

1. We admire true art, on account of it* ennobling tendency. 
This has its origin in principleH which, founded in the constitution 
of our nature, are the foundation of excellence. It would Oot be 
a difficult, though a very interesting task, from the varied and 
honoured labour* of the artist, to show that succc** demand*, upon 
hi* part, the oxcrci*e of the highest mental faculties. Heal art U 
an evidence of the*e — a manifeHtation of skill and manly energy. 
It proclnimi with eloquence its intrinKic dignity. How ofUm, lur 
instance, do the stately niunnmentif which her grniu* ha* reared 
force themiwlve* on our regard, riveltiiig urn* attention, and com- 
manding our admiration, even when men are intently occupied ib 
the bustling transaction* and exciting pursuits of life! When tbe 
ap|>eaU of art are so powerful, it would l>e idle to s.vy anything in 
viiidicatiim of its character, were it not that there are creatures 
upon whose minds tliey seem to make no impreHsion, and who 
rudely pas* them by. nr only cast upon them a Irnik of cold iodif- 
feretu:e. To write, however, on subjects of pure and sublime art, 
I* to eulogise them, and at the fu-une time, to give to the world 
a hifitory of the good they have effected ; hut this has been felt 
and acknowledged, fit^m time immemorial, by all persons who have 
claims to our resuet't for their quick i>en*ibility to beauty and lofty 
elevation of intellect : for, to the poet they have ever afforded a 
congenial and favourite tiicme ; to the wealthy an oppurtunitr of 
gratifying their own taste in a judicious encouragement of talent ; 
nor ha* posterity ever forgotten those artists whose services and 
beautiful emanations have thrown such a glory' over their voi^a- 
tion, hut have recorded their name* on the roll of fame, as bene- 
factors to tbeir race. There is no reader of those remarkable poems 
the Iliad and (>dv**ey, but must remember tbe frequent allusions 
which Homer make* to tbe works of the skilled Sidonian artists 
and cunning artificers; with what warm sympathy, hut, at tba 
same time, with what propriety he introtluce* Jcscriplions of va- 
rious in*truments and accoutrement* of war — ruyal and sacerdotal 
veKtments curiously woven — the shield of the hero A> liilleo— with 
viorks of larger construction — nrchitectiirul fabrics — such as in 
after age* were conceived by a Palladio, or by a Sir C hri»topber 
M'ren. He considers all these as growing under the superintend- 
iiig eye and inspiration of personified Divinity — he it Palla* or 
other goddess, the beauty of their contrivance and the transcend- 
ancy of their invention Wing referred to a superior power, who 
atrengthrned the artists’ criergies. Moreover, he remind* us how 
the wtirkmanship added imnteasurahly to the value of the mate- 
rial, hy the superioritv of mind over matter, ^'et, whether it wa* 
the architect who built the lofty pile, or the jKittcr w ho fashioned 
utensil* of domestic u*e into furra* of lieauty, each, by the selec- 
tion of the most durable material*, insured to hi* work tlie grealeU 
permanence possible. The lower departments of art received a 
high degree of urtiKtical effect from the refined feeling and know- 
ledge ot harmonious rom(Mi*ition applied to them ; it l>eing an im- 
IHirtant aim iti tho*c decorative ami ornamental arts w hich adorned 
the palace or the temple to cultivate beauty of di^igii in tbe 
fullest extent ; so Minerva i* represented a* watching over and 
herself occupied in the “ illiistriou* labours of the loom but it 
war nut the tinff of the tapestry, nor the precious stones that 
compohed the floor of rich inlay, but the design that graced it, 
wliii li was admired and commended. In works of fictile manufaC' 
ture, where tbe finer and most delicate skill of the hnud* was vt- 
Slide, the splendid vase i* praised, not because its material was 
costly, but because it was “figured with art that dignified the gold," 
and refiecled the image of a master-mind. U'e witness, in all this, 
a mo^t consummate taste and judgment. So Ovid, In the opening 
of hi* glowing description of Phadun:'— > 

Soiu emt al/a C9lumau, 

Viare a>ic*il/c *uro.jfamma»^tu imifantr t 

CttJuM r/rwr luiidtim /atltfia tryetcl : 

rWiaiaa/ tumtna rsfria, 

Matertfm tuptrulftt o/>iu." 

The bard of the Iliad wys, the inventor of these elegant arts wa< 
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II wlte mftZL and that he maet have acted from preeepU delivered : 
tu him bf Minerva:—' 

** the work 

*Tw«i a wire artUt framM, bb wiadom taught 

Rf precepts from Mioerra.'* 

II. Lord Bacon'a definition of art — namely, proper dlapoeition 

of the things of nature, by human thought and ex)ierienre, io a.a 
to anawer tne aeveral purpoi^ea of mankind,” clearly expreiwea that 
the aucceas with which the mind achievea that desirable end, and 
the meana it adopta for the production of the beautiful, depends 
upon such high attainments as can be expected only aAer a lonff 
course of ohservatiim and experience. Art will exert a henefirial 
influence upon society, and he a realisation of Wauty, according 
to the wise and “ proper dispusititm of the things of nature." 
Herein is pointed out the necessity of a knowledge of first prin- 
ciples, which, when systematised by reasoning ami taste, form a 
•ure foundation whereon the artist may securely rt*st in all his 
operations. The amassing together a variety of perceptums re- 
quires the perfection and activity of the organ of vision, and the 
power of C4imbining and representing hgures in their most natural 
and appropriate forms,— is acquirp<l only after a repetition of ma> 
Dual efforts, aided by the cn>operntion of the mind, and added to 
much practical wisdom. Such representation of sensible objects^— 
not, however, strictly copied as they are, hut improved to what 
they should he — portrayed truly, yet poetically, demands a system 
of various and well-approved precepts^ for instruction in which 
man must look with the cautious and careful eye of (•hservation 
into the laws which have governed the works of the Divine artist. 
The words of Paley, when arguing the existence and altrihutes of 
(fod from hia works, — “Contrivance proves design, and the pre- 
dominant tendericv of the contrivance indicates the disposition of 
the designer," apply equally to human prmluctiuns ; and we cor- 
rectly infer from their elegant beauty or imposing grandeur, the 
artist's endowments. 

III. The well-understanding of the sound principlew of art (hy 
which only it can he learnt and appreciated) prevents the commis- 
sion of solecisms and barbarisms. Pursued on principles contrary 
to nature and just reofutning, its results are generally absurdities,* 
and sometimes those one-sided, partial, and imperfect views, which 
are nothing less than proofs of insanity. W itnesa Borromini in 
architecture; or, who was w(*r»e. Father Guarini, the specimens of 
wbcHe architectural achievements in Turin look more like the 
atigar-and-pluster compositions of a pastry-esmk and confectioner ; 
or Bernini, who in sculpture, imitated the style of Rubens; and 
surely nothing could be so bad in taste as to make the drapery of 
his sculpture resemble that of painting, or anything it In reality is 
not; for in the imitative arts, as in morality, the advice fMo quad 
e*se Hrffn’jr, idiould be recollected. These are examples of an in- 
dividual caprice, of a love of extravagance, and of a spirit so 
opposed to all truth, tliat they deserve censure; and the mtuv so, 
because (hey arc apt to captivate the ignorant and unreflecting. 

neceKsary u it that all should be under the guidance of rciisim 
and intention, that he who does nut attend to what these gnvern- 
iug facultira prescribe as binding and imperative, but acts only 
from impulse or chance, forfeits all right to the title of artist. 
But worthy of all ndniir.atiim is he who exhibits a control over 
himself and liia, perhaps, too ardent imagination ; who regulates 
Ills enthusiasm by reatum ; who makes his genius conform to the 
rules of art ; and riKirig above every ]>artirul;ir and partial, ropre- 
t-eiits only the universal truth. For in this, as most other pursuits, 
it will be best to preserve a medium. Extremes on either side arc 
to be aliuuned. 

“ tfrettut, catniia ttttn ertmahit t 

J>^eriu*, terraig medio tutiMtimtu Hit.** 

Ovid. 



OK THE STABILITY OF FU)AT1KG BODIES, 

The doctrine of ttnbility is of much greater importance in the 
constructive arts than is commonly imagined ; it is, moreover, a 
difficult subject, and when considered in all its generality, it re- 
quires a miirli more extensive knowledge of matliematical investi- 
gations, than is possessed by the greater part of that class of 
individuals engaged in mechanical jiursuits ; hence the reason 
why (he Kuhjert, notwithstanding its importance, is so little uuder- 
ato^. But although the general investigation of the theor)' is 
attended with considerable difficulty, yet there are cases of a 
highly interesting aod practical character, in which the difficulties 
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are but slight, and which may coneMaently be nndeistood by 
every person moderately acquainted wi^ the elementary depart- 
ments of science ; and it is to those cases which, in the present 
instance, we intend the more especially to direct the attention of 
our readers. The following are the conditions on which the equi- 
librium of flotation depends. A lailid body, floating on a fluid 
which is speciflc-ally heavier than itself, will remain in a state of 
equilibrium or balanced rest, when it has sunk so far below tlic 
surface, that the weight of the fluid displaced by the immersed 
portion of the body, is exactly equal to its whole weight, and when 
the centre of gravity of the whole floating ma»9, and that of the 
immer*«ed portion of it, are situated in the same vertical line. 

If the floating body be inclined from the position of equilibrium 
through a very small angle, by the action of some external force 
any how applied, the question of stability consists in determiiiiru 
whether tne bocly, when left to itself under such conditions, will 
continually receife farther and farther from its position of equili- 
brium until it Anally oversets, or whether it will librate about 
some axis, until it ultimately restores itself to the position which 
it occupied previously to the action of (he disturbing force. 

In the following inquiry we sliall confine ourselves to that par- 
ticular case of the problem, in which the first condition of equili- 
brium is supjKised to he satisfied, in whatever position the floating 
body may be idaced ; that is, w hen the weight of the whole floating 
nias.s is exactly equal to the weight of the fluid displaced by the 
immersed portion of it. 

Every solid which is generated by the revolution of some plane 
about a fixed axis, and in genenil, every solid body having an axis 
about which the opposite parts are symmetrically arranged, if it 
be specific.'illy lighter than the fluid on which it floats, and if it be 
placed in the fluid with its axis perpendicular to the horixon, may 
sink to a position in the fluid, wnere it will remain in a state of 
quiescence or balanced rest. In all such bodies, there are two 
npiKvsite positions in which the equilibrium obtains; but there it 
I only one position in which a permanency of flotation can take 
place. 

If the floating body be homogeneous, or uniform in density 
throughout the whole of the mass, the centre of gravity of the 
entire body will be situated above that of the part immersed, nr, 
which is the tame thing, (hat of the displacea fluid ; but tf the 
density of that part of tlie body which is below the plane 
lion* be greater than that of the part al>ove It, the centre of 
gravity oi the whole floating roa.ws may be lower than that of the 
immercied part, or of the displaced fluid. Indeed, the centre of 
gravity of the whole floating mass may always he placeil below 
that of the immersed jKirtion of it, by increaxing the density of 
the lower, and diminishing that of the upper piirtiuiis ; and in this 
wav niav the stability be augmented in ativ ratio at pleasure. 

If a lloBtirig hiMiy be any now cut by a plane, in respect of which 
the 4ippo«ite parts are symmetrical, or similarly placed ; then, any 
portion of the body cut off by a plane perpendicular to the former, 
will also be symmetrical in regard to the same plane; hence, 
w’e infer, that if a bmly, symmetrical with respect to a certain 
{dane passing through it, be partially immersed in a fluid with the 
said plane vertical, the immersed portion of the body will also be 
svnimetrical as regards that plane ; and the centre of gravity of 
the whole flcNiting body, and that of the part below the surface of 
the fluid will lie in that plane ; conseouently, for every such plane 
as that here specified, which cun be tsxen in a floating body, there 
willtie at least one pio.itioo of equilibrium. 1‘hese things being 
premised, we are now in a condition to investigate some of the 
simpler cases of the etabilitjf of fiotaihtn, 

Frohletn. — If a uniform prismatic body, whose transverse section 
is a triangle, be made to float upon a fluid specifically heavier than 
itself in a given ratio, with one of its angles downwards, it is re- 
quired to determine tne diiferent positions in which it will float in 
a st.^te of quiescence. 

Let A B V, in the annexed engraving, be a transverse section of 
the prismatic body, floating on (he fluid with the angle V H 
downwards, and let the straight line C D be the line of common 
intersection of the plane of the triangle with the surface of the 
fluid, or that which, by the writers on mechanics, has been catU>d 
the \enter-iine. 

Then, since the specific gravity of the fluid, as well as that of 
the floating body is known, the area of the triangle ('DV' U 
known, l>ciug t4» that of the triangle A B V, as the specific gravity 
of the floating body is to that of the fluid on which it fluato. 

Let the floating body be a prism of fir, of which the specifis 

* Til* of If l>>« aoHtr>ntal »«s-ilon of Uir IxMly. csli.cHrtit sua tl»« 

•luffre ol th'liiiili at U <■ Out boritouUl sevlka sllkli s^^srawt Uir lnvio«rt«^ suJ 
tnvTMe |> irU-fus of Uw ttwd/. 
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envitr, »s compared with that of water in, as M to90; and let 
the aide* of the transverse trianirnlar aectiun be respectively ae 
follows; — vi*^ AB = inches; AV = •t4'9 inches; and 
BV = o3'l inches. 




8'id* B V — iS’l iocbm 
silt# A V «. u i iDchn i 
ai<:« A B — M ft locbM. 



BV'fAV^AH •> I.SS H. •urn of (be ride* of tbi Ulaisfular of tK» prtMB i 

t iB V + A V^- A B) * 6H 9. btU film gf t « »utr* inf. 

l3-e, iuir •u0i K V .. io«. i iuivcai 

in-r. bair fum ainu* A V .. tof. |■AMH:ry» 

ftO'4. luir auffl BUoui A B .« b>f rVTHT.St 

lof. &-Aiu|»iM7. S in « 

Am of tbetrbolg trlviflf A B V ■— 7'JB ItO i(|uare li»cha«, t l«>f- ^ Sub ( 

and« conseouently, the area of the immeri»ed trian;i^le C D V, being 
to the whole area as II to i« 

20 ; 11 I! 79fi'183 439‘00(>6i sujnare inche*. 

Biaect the sides of the triangles A B and C I), in the points at F 
and P ; draw V' F and V' I\ and from the vertex V‘, set off V O 
and respectively e<|ual lotwo. thirds of V F and V P ; then, by 
Riechanica, O i« the p»niiiion of the centre of gravity of the 
triangle A B \\ and g, that of the triangle C D V ; join the centres 
G and g by the straight line G g ; then, according to the sccuud 
condition of equilibrium, G g is a verticitl line. 

Since the are.a of the triangle CUV' is known, the horizontal line 
C U touches a given hvpurhola described with the aavmptoles A V 
and B V'; and C- D is b^^ected by that curve in P, the |Hjint of con- 
tact. Join P F, then PFU parallel to Gy, and because Gy is 
vertical, P F is also vertical, nnd consequently perpendicular to 
C U, which is horizontal ; it is likewise perpendicular to the hyper- 
bola Q P R which C U touches In P. Therefore, since the position 
of the point F is known, the position of the straight line r F ran 
be found ; and for each |>erpendicular that can l>e drawn to the 
curve of tlie hyperbola from the point F, there will be a position 
in whicii the prism, whose transverse section is the triangle A H V, 
can float in equilibrio with the vertex downwards; and the differ- 
ent positions of P F which satisfy the conditions of equilibrium, 
may be determined, either by the solution of an algebraic equation 
of the fourth degree ; or geometrically, by the intersection of two 
hyperbolas, of which the elements of construction are known. 

When a body, floating permanently on the surface of a fluid 
speciflcally heavier than itself, has its eqiiilihrium of flotation dis- 
turbed by the action of some extraneous force-^that is, when the 
centres of gravitv of the whole floating mjiss, and of the immersed 
part, are not in tlie same vertical line ; if a vertical plane he made 
to pass through those centres, the body will revolve upon an axis 
perpendicular to that plane, and passing through its centre of 
gravity; for when the impulse communicated to a body is in a 
line passing through its ceutre of gravity, all the parts of the 



body move forward with the same velocity, and in lines parallel 
to the direction of the impulse communicated. But when the di- 
rection of the impulse does not pass through the centre of gravity, 
as is the cose in tlie present instance, the body acquires a rotation 
on an axis, and also a progressive motion, by which the centre of 
gravity is carried forward in the tuune straight line, and with the 
Slime velocity, as if the direction of the impulse communicated 
had actually passed through the centre of gravity ; and it is a 
curious mechanical fact, that the rotatory and progressive mutioos 
thus communicated, are wholly independent of one another, each 
being the same in itself as if the other did not take place. 

This follows from the general mechanical principle or law, that 
the quantity of motion in bodies estimated in a given direction, is 
not affected or changed by the action of the bodies on one another. 
The rev4jlution of a body on its axis is ]>rnduced hy an action of 
this kind, nnd therefore it can neither increase nc»r dimiiiUh the 
progreshive motion of the whole mass moved. VV'hen a single 
impulse only is eummunicateil to the b(Hly, the axis on which it 
begins to revolve is a line drawn through its centre of gravity, 
and ppr|tendicular to the plane which passes through that ceutre 
and the direction in which the impulne is communicated. 

It is the nature of some floating bodies, when their eouilibriam 
of flotation has been disturbe^d, to return to their original |»osition. 
after making a few oscillations hackwurdf> and forwards upou ao 
axis (timilar to that above allinled tii. But others, again, when 
their equilibrium of flotation is ever so little disturbed, do not 
resume their original position, hut continue to revolve <»n an axis 
pas*iing through their centres of gravity, until they attain another 
position, when they are again in equilibrio. lu the former cose, 
the einiilibrium U s said to be and in the latter it is 

and the body oversets. 

M'hen the floating body is made to revolve from the position of 
equilibrium, by the action of some external force; iT fAe Zinc 
guppnrt* move, w» as to be on tlie same side of /Ac line of ;>rci(4r«re,t 
as that Dart of tho body, which becomes depressed below the surface 
of the nuid in consequence of the inclination fmm the state of equi- 
librium ; then, the equilibrium U stable, and the body will rest«jre 
itself; that is, it will resume the position which it occupied before 
it WHS submitted to the action of the deflecting force. But if the 
line of bu«iyancy, or the line of support, be t*n the same side of 
the line of pressure, a« the emerse<l c»r elevated part of the 
floating b(»dy, then the equilibrium is unstable, and the bodv will 
recede farther and farther from iU original p<»sition, until it finally 
oversets. 

When a body floats upon the surface of a fluid specifically 
heal ier than itsidf, the force which tends to make the body revolve 
about its centre of gravity, is equal to the weight of the body, 
acting oil a lever, the length of which is equal to the horizontal 
distance between the line of pressure and the line of buoyancy; 
ami when this distance vanishiut, that is, when the centresof 
gravity of the whole body and the immersed part of it are to the 
same vertical line, the force tending to cause the body to revolve 
is equal to nothing. 

Wlieii the floating body Is any how inclined or deflectc«l from 
the iHKiition of equiltbrium, and when the line of buoyancy fall* 
on the same side of the centre of gravity of the whole floating 
moss, as that part of the tuHly which becomes depressed below the 
surface of the fluid in consequence of the deflection, the lever hy 
which the force acts is said to be affirmative, and the force tend* 
t<» eKtabliiih the equilibrium, or to r<>store the body to its original 
position. But on the other hand, when ttie line of buoyancy is od 
the same side of the centre of gravity of the whole body, os that 
part of it which becomes ele' aled almve the surface of the fluid in 
consequence of the deflection, the lever hy which the force acts, t* 
said to be negative, and the force tends to overset the body. 

These are the chief principles necessary to be known in taking 
a cursory view of the subject ; and we shall now proceed to show 
in what manner the momentum of stability is to he calculated. 

Let the vertical transverse section of the floating body be uni- 
form, or tlio (tame from end to end ; then put — 

« r= area of lb« lrA 0 *»rr»e arctioa of the icuniersed part of the body ; 
d =: Uulance betweeo ceutre of gravity of tbo whole aud immersed part ; 
I — leattih of (he waU-r.hne, or ihe buse of the inimer»ed sectiou ; 

^ = Miisll augle of iovliauluio or deilectioa ; 

IP rs whole wctichl of the doutiug oiasi ; 
m rs momeoium of ftiability. 



* The vrrttc«l bar vtitcli pM««« tbnxuh ibe ren(r« «r *rsvUf of ibe tncnrfMd pwt^ 
tbe fl«MUii( bgar, !• csUeil iba lioe »r QUDraBcjr.” or **tLc IIdc ef 
t Tbi vertIriU Unr whlcb pmmi Uirgtigh the cealrt of ('srUy ot the whale loaUaj 
mu*. ti »l:e<l '* the IUm of pr«uure." 



■:■/ C,oo^[c 



D ili^c 
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Then, on the cupiKwition that the an|rle of deflection ie very 
•mail, MS it muftt be in all practical caaeo, the montentum of the 
force tendin^r to restore the e4|uilibriuin of flotation ia, by the 
priociplea of mechanica, — 

"= (ii^ 

Thia equation ia f^enera1« whatever may be the form of the 
floatin^c bi^y ; but the subaidiary calculations are nu»re intricate in 
00016 cases than in others, and in consequence, the formula in 
those cases will be m<ire difficult in its application, and the labour 
will be much more tediuua and irksome. 

By attentively examininff the constitution of the above equation, 
there are certain inferences that offer theniselvea, which it may be 
useful to apecify. They are as under : — 

p 

1. If the first term of the parenthetical expression be 

mater then the second, the leversfre is affirmative, and the 
force tends to restore the body to ita original state. 

9. When the two parenthetical terms are eqiinl, there is no force 
teuding either to restore or destroy the equilibrium; fur, in that 
ease, the momentum is nothing. 

5. When the first of the parenthetical terms ia less than the 
second, the leverage ia negative, and the force tends to destroy 
the equilibrium and overset the h^y. 

4 . When the weight of the body remains constant, the stability 

la proportional to the expression 

6. When the centre of gravity of the whole floating; mass is 
lower than the centre of buoyancy, or that of the part immersed, 
the term J, or the distance between the centres of gravity, is nega- 
tive, and the whole parenthetical quantity (t^- 0 becomes 

affirmative; a circumstance which greatly increases the stability 
of flotation, as we have already intimated. 

If, in the vertical line passing through the centre of gravity of 
the whole body and that of the immersed portion, there be taken 
a point distant from the centre of buoyancy, by a quantity equal 

p 

to — , that point ia called the me/acentre by naval architects, 

19 o 

becaufse it must always be situated above' the centre of gravity of 
the mass, in order that the body may flout with stability. These 
things being premistHl, we sliall now give an example of the method 
of calculating the momentum of stability, accoruing to the above 
formula ; nnu if the priweaK be well considered in this particular 
case, there can be little difficulty in applying the same principles 
to similar cases, even when the section of the body is of a very 
different form. 

£jvmp/r . — In the prismatic body of fir formerly mentioned, and 
of which we have given a transverse section, tfic length of the 
water-line C D is 95*9 inches ; the vertical distance G 9*5 inches, 
and the whole weight of the floating body 3,900 lb. ; what U the 
momentum of stability, or with what force does the bc»dy endea- 
vour to restore itself, when deflected from the equilibrium through 
an angle of 3 degrees. 

By a previous calculation, we have found the area of the im- 
mersed triangular section to be 439 square inches, omitting the 
fraction ; hence, by the formula, we have — 

( 23*ft* \ 

19 ">039 — *^'*1 X 3900 X sin 3’. 



The length of the watcr-Uneia33'9 in lug. 1*4110197 < 



93*8*= 17173-309 log. 4*934H59I 

Area of the immersed section = 439sq. in. ar.co.log. 7*3373333 

C.'onstant number, 19 ar.co.log. 8'99UH1H8 

Natural number, 3*9399 log. 0*3139134 



Coiunjiiently, we here = 3-‘iS99 ; whici, 

lieing less than the term d = H*3 iiicbe^ the third Inference shows 
that the leverage at which the weight of the body acts is negative, 
and the force tends to overset it, the momentum of instability 
being (— 8*3 + 3*9399) X 3900 X 0*087)0 = — 9374*981 pounds. 



FIRE-PROOF BUILDINGS. 

The advantages of building our dwellings fire-proof is to gene- 
rally acknowledged, that it is needless to say a word in its favour; 
but the great difficulty in the way has been the expense In con- 
structing the fliKjrs and ceilings. To Dr. Fox, of Bristol, are we 
indebted .for the erection of buildings that are fire-proof, and at 
the same time quite as economical as the ordinary timber-built 
floors. About 13 years since. Dr. Fox built a private asylum at 
Northwoods, near Bristol, on a large scale, containing no less than 
190 rooms. Externally, it is built in the ordinal*)' way with brick- 
work, but the floors are constructed as shown in the annexed en- 
graving; and in order to make our description practical, we shall 
descri^ the weight and size of the bearers as adapted to one of 
the rooms at Northwoods. The flour is IH feet by 13 feet; the 
joUts, which are placed lengthwise, are of cast-iron, of the x* 
shape, and are 3 inches deep at the bearings, and 3^ inches deep 
in the middle ; jths of an inch thick at the bottom, and | inen 
at the top. The depth includes the flange at the bottom, which is 
9^ inches wide, and gtbs of an inch thiclc, on the underside. Each 
joist weighs 13^ lb. per foot, and they are placed 18 indies apart. 




Upon the flanges are laid stout fillets of wood, about 1 inch square, 
clove out of short ends of deals, with a space of about half an inch 
between each slip. Up<in these fillets is laid a thickness of coarse 
m«irtar, |K*rtions of which pass through the spaces, and form a key 
for the ceiling. Upon tne coarse mortar is placed a layer of 
pugging or concrete, and finally a composition composed lime, 
ashes, and sand, well beaten down, and trowelled on the face. 
After the whole hns become tolerably diy, linseed oil is rubbed 
over the surface, which renders the floor perfectly non-absorbent 
of moisture. The ceiling ia then put on below — hrst a coating of 
lime and hair, then a floating coat, and at the conclusion the set- 
ting coat. ^Vhe^ the whole has stood for a few days, the floor 
forms a solid mass, and is very stiff and strong. 

.Models showing the form of construction, may be seen at 
Messrs. Fox and Barrett's offices, 46, Leicester-square. 

Rf/trenet$ /a E*greti»g. 

s, ris»ter Ceiling, formed in the onUnsry w»y.~4.4, b, Cstt-lron Jniiti. 
c. Strips of Wood, Slate, or other mstcrial, with asrruw sps^ between 
rsrh — <f, • coat of coarse Mortar, forming a bed for the coaerete above, 
•nd a key for the ceiling below. — e, Layer of concrete or purging,—/, a 
facing lever of composition, fonuing a floor of great hsrdoets, tuugbocsi, 
and dursLility, and peifectly fiee from absorption. 



Dta$t Fumtert.—Rrmeriabi€ dceidrnl.^Kt one of onr blastJarnacet, 
blown with heated air. while the blast was that off for s few minutes, si is 
usual after casting, su exploaioii took place inside the pipes, which, from its 
eflfecti, we consider cxtraordinsiy. In the pipes imaMsdisteljr outside one uf 
the stoves for besting the bisst, snd st the end m il the furnsce. Is a stop- 
vslve — s circular disc of cast-iron, I 4 inch thick, and 12 inches dismeter, 
cutting off the connection between • line of cehl-blast pipes snd lbs hnt-sir 
pipes. This vsive, by the force of the explosion, was lilerslly shsitered. 
Seversl of the joints in the line of cold-blast pipe*, with which thebreakit>g 
of this valve opened a connection, were blown out, and soother stop.TsUe, 
in the Urge msfn, st s distaoce of 20 yards, was also broken in pwcet ; 
there the explosive mixture escaped in flsnm st the waste. The furnsce. at 
the same time, belched out a great quantity of the msterisis in front. Will 
•nr of your scicnliAe rorrespondents bare the kindness to explain the nature 
of theexplosire compound likely to be forased ia the bot-nir pipes? It ap- 
pears to have generated in the furnace, and fired by the pipes of the stove 
being red-hot, which they very soon become (if the fireman ie el all cere- 
levi) when the blast ia not |Mssing througb them. — Aw Ola SoBacBtaxat 
J/erfApr Tpduff, Or/. 31.— l/ecAeaics’ J/egezInc. 



Digitized tjy Google 





390 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



[Btctjnos, 



HIGH-PRESSl’RE STEAM GENERATOR. 

L<vi:NTei> UY J. A. Lkuk, C.E. 

In the he(nnnln« of thin century the tubular boilers of Woolf 
and Rumforri were used for ^neratiri^f steam. Stum after TrevU 
thick’s dued'hoileni were introduced, it was found that metallic 
Hues surrounded with water were more effectual than tubes filled 
with water, and surrounded by the products oi combustion. Since, 
the number of flues in a holier increased successively until they 
fi>rcne<l the multiflux locomotive boiler. 

Fined boilers outrht ti» be used only where they cannot be 
avoided, as on milways or for navi^ttion. 'I’he space occupie<l by 
the flues reduces the size of the steHm«chamher. The water at its 
maximum height coverinj^ these flues only a few inches, dues not 
permit the use of the float^strme, the best water indicator on sta- 
tionary boilers. The metallic flues are sometimes left dry, and 
hurst. Boilers of that description are not easily cleaned, free 
access to the inside beii))( almost impossible; the result of such 
neglect, if it causes no explosion, it increases frreatly the tear and 
wear, and the expense of extra fuel is very considerable. 

The common cylindrical horiiontal Isiiler, being the simplest, tho 
safest, and the must easily cleaned, ought to be preferred as a sta- 
tionary generator. The only objection against its use was its small 
area of heating surface ; but the greatest part of the wasted hot 
air leaving the boiler can bo absorbed before reaching the chimney 
by an appendix vessel, containing water for feeding tlie boiler. 

To obviate the defective method of cooling the cylinder by in- 
jecting cold water in it, ^Vatt condensed the steam in a separate 
vessel. Here, in place of injecting cold water, mud and a|\ int<» 
the boiler, this comp4>und is primitively received into the heater, 
where the water, before reaching the Miler, deposits its insoluble 
matter, and acquires an elevated temperature, 'riie generator 
receiving by this process a constant suu]dy of hot water, keeping 
the steam steady, no perturbation ts felt, as when injecting cold 
water. 

This heater requires no extra room: its place is below the boiler, 
and behind the fire-gi^tc bridge, a space commonly filled with nih- 
hikli. A great advantage of this heater is, to keep the supply of 
water in almost a quiescent state, which gives the effectual means 
of obviating the evil of bad water. The sediment accumulates, in 
one or more heaps, in the front of the heater, where the water 
hap^^ns to l>e the least agitated. Those demits are received in 
some recipients placed near the man-hole. The geuerator, fed with 
water almost clean, la no more liable to burn. 



FI*. I. 




'The heater is comparatively of a small sixe. In the engraving 
the generator’s axis has 96 feet, its diameter 4 feet, while the 
length of its beater is only 14 feet, its diameter 4 ft. 6 in., and, 
notwithstanding this, its heating surface is twice aa much as the 
heating surface of the boiler itself, which is here IM square feet. 
In reducing the 300 square feet of the inner and outer surface of 
the heater to 190 square feet of effective heating surface, the whole 
Mparatus has 150 and 190, or 970 square feet of heating surface. 
This divided by one square yard, or 9 square feet, per horse power, 
will prove a 30-hvrse power for the cepability of the steam gene- 




rator. *rho grate, 5 by 6 feet, or 30 square feet, harmonUee per- 
fec^tly with a ^)-horse liigh-prcssure boiler. 

*rhe upper and h»wer brick flues are very Urge, and answer for 
burning all kinds of combustible*— vegetable, as well as mineral 
fuel. 

The hniler and its heater are screwed and cemented together, 
when set on the furnace. If hvetted together, their Iraiuport by 
land and sea would nut be so easy. 

ns- 9. nf. 4. 



Reference to Enffraringef 

Fif. 1, Loogitodiasl section.— Pig. 2. Tnp view of Furoaee and Boiler.— 

Fg. 3, Vertical section through line 1 — 2, 6g. 1. Fig. 4, Vertical acclH^a 

through line 3—4, fig. 1. 

A A', Cjliodrical boiler, with bctnUpberical eods, cooUiniag oaly the steam* 
chamber, and the water to grocrale steam. 

B B' Horizontal reserToir, composed of two eoncentrical cylinders, leaelag 
ao annular space filled with water, supplying the generator A A', by 
means of the short vertical pipes 5 5', set Into the sockels « o', 
e c', Joint bolts fastening A to B with curved cramp*iroas. The aaaalir 
space bciwetD 5 5' and o a' ia filled on the spot with iroo cciueot. 

d, Damper, with pulley if tad weight 

e, Slop- valve betwist the fced*pipe e’ and the plunger.pipe e*. 

ff’t erect cast-iroa segments, resting apnn cssl-irnn plates T. oa lbs 
top of the furnace. On those curved girders the boiler A A' ia sus- 
pended l>y its lirackets p. with bolls, pegs, and outs, /, p*, 

A V. Msln steam-pipe and stop-valvc. 

(, Whistle regulated by the fl«.at i', to give the aUrra when the water fkUs 
below its minimum level. 

A A', Matt-boles to boiler A and to beater B. 

/, Safety* valve. 

m m\ Gauge-cock and pipe- indicator of maxiinam of steam, 
a n'. Ditto, ditto, of minimum of water. 

0 o\ Diicharge*cock and pipe for empiyirig the water frr>m both veaseli. A 
aad B, and for filling tben liy means of a perpendicular pipe ceonest* 
ing with an elevated water-tank. 
p. Passage from the furnsce*door to the flre*grate p. 

p'f Moveable fire-mouth, in the shape of an arched-lop bayed window, 
placed in the fire doorway. Its narrow part inside the furnace, for butn- 
ing boodles of btgass, or dried squeezed sugar.cane t each bundle is 
pressed into the fire-moulb, and acts l>y turns as a furnace-door. This 
sort of hopper is removed wbeo wood or coal is used. 

f, Rre-grate. 

r, Moveable plate, shifted when necessary to clean the flues. 

s, Firt-brU'ks surrounding the sockets a o', not shown in tbe cogravlog. 

t, Two fire-brick lumps, on which rests tbe heater U. 

M, Two return brick flucts, joiniog before reaching the damper d. 

9, Interreried arched bridge. 

sp, Partition betweeu upper leading flue x, and lower return flues ik 
p. Cast-iron plates, ou which are placed tbe girders //'. 
r, Alb-pit. 



• Wv ere lodeOlcd roe the drswtr^ le m work ihel Mr. Leoa b ahont pubUablac. en 
" ColeoUt Mac biocry tor Manurecturlng nod fteAiung Boftr.'* 
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GEORGE STEPHENSON. 

(ConiinutH from pcf* 333.J 
VII. STCPHE.VSOK, naAT, ANll JAMES. 

The share which Stephenson had in brinffinff railwsTS to the 
height St which they now are has been much mught at^ut. He 
has been named the Father of Railways*' bv many of his friemU ; 
but there are others who are put forward. By what he did with 
the locomotive he had made a step onwards, and this he followed 
tip by the Stockton and Darlinirtoii Kailwav. These were jyreat 
works; but no one who fairly hmks at it can Wlieve that to George 
Stephenson only is owing our wide net-work of railways. .At fortv, 
Stephenaon was hardly more than a working man, with little 
weight even among hts own friends ; and he had no means, had he 
had the wish of moving the worlil to the great step, whereby the 
bounds of netghb«nirhoLHl wore to be widened, the furthest shires 
of England and Scotland brought within a few hours reach, and 
the householders of London and of Paris, sundered from the be- 
ginning of the world, made to know each other as friends and as 
liruthcrs. He had Ids share, and a great share, hut no mure, in 
this mighty stride t(»wards tiie fclli>wship and brotherhood of all 
mankind, which the w*ise of old have sighed fur nnd dreamed of, 
hut which they durst never hope should he ao nearly brought 
about. 

The earth has this year taken to itM>lf Tliomas Gray, aa well as 
Stephenson, so that each ran lie as fairly brought to doom. Had 
not the former come forward w hile living, perhaps his name would 
have never been heard, nor would he h.aveheen calle<l the ** Railway 
Pioneer.** It seemed hard, however, that a grey-headed old man, 
who, in his youth, had seen so fur Wvond his fellows, should he 
left to starve in the sight of the wonders which he had foretold. 
There is always a feeling for the seer who is happy in his bodings ; 
more, perhaps, than fur the workman who has slowlv wrought 4iut 
the task with which he set forth, 'fhere is a feeling of kindness, 
too, for one who has wished to do well, and on whom g<KKl luck 
has not smiliMl. There was a forbearance, therefore, in searching 
into what Thomas Gray had done, and meting it emt narrowly hy 
the »-and of truth, yet the utmost of what could be said of him 
was, that he was one of those who, like 9ir Richard Phillips' and 
others, hut later, had laid down what was within the bounds of 
skill to do. What Thomas Gray wrote and spoke in IH^O, hun- 
dreds had s.iid when Trevithick run his first steam-engine on the 
Merthyr Railway : to have seen his engine and the Croydon tram- 
way was enough ; any man of common daring would foretell the 
greater Rpee<l and might of the iron horse, which would grow with 
bis growth. To map out the railways as Thomas Gray did needed 
no skill, fur they must he made where the trade already fiuaed, 
and nut over the highlands of Scotland, the wastes of Dartmoor, 
or the heights of Snowdon. That Gray did good in writing his 
book no one will gainsay, for it awakened others to the worth of 
railways, so far ns it went; but others did the same work, and 
otbers did still more. Trevithick, Hlenkinsop. Wm. Chapman, 
Blackett of M'ylain, nnd George Stephenson, set the iron hor-e 
p)ing, others laid down tramways: in IHIM. R, Stevenson, of E<{ln- 
Durgii, wrote for a great railway from Edinburgh ; and later, Wm. 
James brought forward his great railway undertakings. 

On Februan' II, 1600 , Mr. Thomas, of Denton, read before the 
Literan- and PhiloMiphical Society of Newcastle a paper, styled 
“Observations on tiie Propriety of introducing Roads on the 
Principle of the Coal M’ngun-waya, for the General C'arringe of 
GtHids, \c.** 'I'his is the first proposition that we know of fur a 
general railway system, anil nearly twenty years before Grny's. 

In 161 1, (»eorge Stepheiisun had in his mind's eve a better road, 
and a greater s]iee<l, nnd he soon brought them to hear ; the others, 
each ill their wav, did Humething ; hut Thomas (vray only wrote, 
as Sir Richard Phillips had done. By writing. Gray might have 
done much, had he, without doing anything, only shown to others 
iHimething new, which might be done: but this cannot be said for 
him ; and he stands as a w riter and talker, while the others w ere 
doers. 

Not so, however, with Willi.nm J.^me*. of AVarwick. He not 
only sawr what railways could do, hut he set to work to make them. 
It is now almost forgotten that the busy time of 162j teemed with 
railway undertakings as much as 163i or 1H14. Then were laid 
down all the great works, which hnve since been made, and these, 
in a great way, through the earnestness of James. The Li\erpool 
and Manchester Railway, and the London and Birmingham Ivail- 

* ’* MKfaita*.*' OrUiiwf which q lotri hir Ktcbtrl’i ** Morninf 

tV*ni lo Kew, ' in |SI3. no4 hbrwitv q'Mted tiy Uur &l«ocbc»lcr CssmUier.'* 

Sir Hictiar i nu nil upho^dfraf Ulrtiklnsop's es,U>«- 



way, muBt be looked upon as his offspring ; and had it not been for 
his unwearied eiirne«tncMi, they might have been longer put off. 
As it is, we are now only doing in 1642 what might have been done 
in and in the outcry against railway calls and works, many 

railways, the want of which was seen in 1642, will not be made 
until 1H22 or 1663. We he.nr a great talk ab<mt mad-braineil 
undertakings; but the cool looker-on must wc*en to see how, by blind- 
nes>s, the works most needful fur the good of England arc hindered 
and kept back. How much better should we be now if the works 
laid down in 1H^^5 had then been begun and »et out! AH that 
good to which we now own in liettcr husbandry', cheaner coal, and 
quicker trade, would now have reached a greater tieight. Had 
Rrindley or Stephenson been listened to when they first spoke of 
canals and railways, England would have been much more forward 
than she is, and still more a-head of other lands. AVe may still 
learn from what has gone by, but it does out seem as if we were 
willing to do so. 

AVe are not called upon to search why James did not fully fol- 
low up his great railway undertakings, nor w hy he did not reap a 
better or greater reward. Too little is known about him ; his life 
ha* yet to be written ; and, until then, we cannot coolly settle 
W'hether he were the loser by the carelessness and uiithankful- 
ness of the world, or, like Trevithick, by his ow n want of steadi- 
ness. 'That to him very' much is owingought to be acknowledged ; 
and now, that death does nut binder us from speaking freely, the 
works of James are likely to be set in a higher light. By (*eorge 
Steiihcnson and his sou they were acknowledged ; and the latter 
took the lead when a call was made on railway sharehoideni and 
engineers for the widow and children of James, who are left be- 
hind to witness his works, but without sharing in the wealth which 
they have yielded to others. The Stephensons, however, after- 
w'ards withj^rew, and the subscription fell to the ground. 

AA'iltiam James laid down the first railway of any length in 
England, the Stratford and Moreton Railway, * finished in 16 ^| ; 
the London and Brighton Railway, which he surveyed in 16IS.” 
the Liverpool and Manchester Railway;* the Lcuidoo and Bir- 
mingham Railway;* and the Canterbury and AVhitstahle Railway.” 

AA^e may, without anv very great wrong, brlievethat two such mm 
as Ralph Dculd and William James must have done much in 
Ktrengtueuing the mind, and awakening the hopes of George Ste- 
phenson. Tiie former had a share in fostering the steam-boat, as 
well as the locomotive ; liis engineering «*orks were daring. James 
drew the outlines of our great iron roads. The former was un- 
timely in his end; Loth unhappy in their lives, and ever l>etiet hy 
ill-luck. AA'ith these two Stephensun wns in fellowslitp ; but hap- 

I tier in his lot, and happier than Trevithick, in whose path he fol- 
owed, and carried out what the other had left undone. It is not 
needful now to say anything of the others’ iil-luck ; it is enough to 
sav again, that the root of Stephenson'* happiness lay within him- 
*elf. He, too, had a iiitruggle with tlie world. He had been in 
want of work and bread : he could nut get a patent for hi* fir<>t 
engine; nnd for his next, he had no go^l partner in Dudd ; anil 
with his safety lamp he was overshadowed by the greater name of 
Davy, and readied but a slender reward. He was laughed at hy 
the mighty, and set down a* a quack and a cheat; but he looked 
more to hiniaelf tlian the world, and he overcame it. 

It must lie home in mind, that before James and he set 
about the Liverpool and Manchester Kailwav, Stephenson had tH.'t 
the locomotive going, and was busy on the Stockton nnd Darling- 
ton Railway, btephenmn was n'ady for hi* task ; but the strong 
hand of n man w ho knew the world well must have been a great 
help to him, nnd the time was most smiling. It was when rro*;- 
perity Robinson hud fanned the flame of CTeeiiiness ; nnd w hen the 
fiilne>s of wealth sent n stream of English gold to the mines of 
Bnuil, .Mexico, ami l*eru. Ten years before, had there been such 
an opening, Stephemom would ]iave been found unready for it : 
he had not got his engine in full work ; he knew little of rail- 
ways; and he hud not put off his workman's apron. He had 
neither the strength nor trust within him ; and though he and 
Itodd inov Ijjivc talked over whut was to be thereafter, yet the 
mind of Dmld, daring as it was, does not seem to have been 
awakened fully to whnt was to do greater wonders, and bring 
greater wealth than even the steamboat. In taking a share with 
s^tephenson in the ]mtent for the lot'omotive, Dodd must have seen 
its worth, and may hnve lookeil forward to its l^ecoming the iron 
horse, which it has been fondly named ; hut he did not feel the 
time come to ask for railways all over the land, as James did, w iio 

t RJichie oo R«n«rt)ra, p.OT. ■ ErtMmple* of p. 4. 

4 Riirbit 0* Ritl<r*ya, p. SSr>- * ftllcli'e on Ra)rnriit«, ]> 7.'ts. 

a lunwBfa of (ifMt Bhula, by FniDi-f> \Vbi>b*«r. C.E..— .Irt. Caatorborv ai«(| 
Wbluubl*. 
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was A busf rAilwAy «n^oe«r b«for« he knew Stephenaon, when he 
helped him to the partnerMhip with L<mhf and for which Jamee bad 
a fourth share of the patent.’ In 18^4, the fulnetw of time had 
come ; there was the time, and there were the men, and the 
start was made. It U true, that all which mi^ht then have 
been dune was not done — liut there waa a betflnninf^: and in 
18.35 Stephenson had shown his skili, and had ip-eater weight 
and name in the «'orld, so that he could push railways on— 
or rather hinder them from being loKt sight of, as they might have 
been even then ; for there waa no want of croakera— the backers of 
csuials were loud and strong, and the fear of railways beset all the 
old women and wumanlsh men throughout the land. 

Of the two men wlio have been named with Stephenson — Trevi- 
thick and Dodd— -it has never been sh(»wn what a strange likeiieaa 
there was between them in many things. This went m far, that 
each had his tunnel under the Thames, Trevithick at Rotherhithe, 
Dodd at Gravesend ; each had a patent for the locomotive engine ; 
each left Stephenson to reap what good waa to be got from it. 
Doild well knew Trevithick's works; and, when Stephenson and 
he met in 1815, they must have talked about them; but Dodd did 
not feul strung enough to set up as a great railway-maker. 

nil. STOCKTON AND OAKLINOTON SA1L.WAY. 

The Stockton and Darlington railway was one of our first great 
railway works, but it is that as to which the least has been written. 
Very little can therefore be said as to George Stephenson's share 
in it ; though it is much to he wished we knew more about it, that 
we might see the working of his mind in his early undertaking. 
^Vhatever Stephenson undertook was, so far as ne could, tho- 
roughly done ; and he was always seeking for the best way. He 
therefore, in making the Stockton and Darlington Railway, 
brought into use many things which were quite new. 

Nicholas Wood, who could Ikost have done it, saya nothing of 
the Stockton and Darlington Railway in Lis book.* 'fredgold 
does not seem to have seen it, though he names it.* Francis 
Whishaw, in the “Analrsis of Railways,*'*® often names the Stock- 
ton and Darlington Railway, and speaks about it at length in his 

Railways of Great Britain."** This, however, doea not show it 
as it first was ; and an eye-witness like Nicholas Wood, could have 
done much fur us. 

We have sought in the British Museum, without finding them, 
Thomas Gray's “ Observations on a General Iron Railway; T. C. 
Cummings' “ Account of Kiiilways;" Charles Silvester's Report;" 
aiid Joseph Sandnrs's ^*Repf»rt.” Most of what was written 
between 18So and 1830, on the Stockton and Darlington, and 
Liverpool and Mauchester Railways, is not to be found in the 
British Museum, as such things were not thought of any worth: 
had they been a few sheoU about a Greek play, they would have 
had a happier lot. 

In this day we know nothing of the men to whom, leaa than 
thirty years ago, we were beholden for bringing forward our great 
railway works. Some, as Joseph bandars, Robert William Brand- 
ling, and Henry Booth, still live; but many have sunk to the grave, 
unknown and unthanked. Two btHiks are wanted before it is too 
late to learn all the truth, — the History of Railways, and the Lives 
of Engineers. There are lives of poet painters, doctors, and law- 
yers, but not of engineers, beyond Sroeaton, Brindley, Watt, and 
Telford. Stuart has done tbe most in his ** Anecdutea of the 
Steam-engine.'* The Institution of Civil Engineers ^ves medals 
for the lives of Trevithick, and others; but no one asics for them. 
George Stephenson will not be forgotten by them ; and, before the 
Institution of Meclianica] Engineers, a life of him was read by 
John Scott Russell. 

Stephenson was about forty when he waa first called on to be 
engineer to the Stockton and Darlington Railway. Thin could 
hardly be named as more than a tramway ; and, although travellers 
were carried by coacli, it was only a coal line, made to draw the 
ocmls from the pits in South Durham. Some of them pita belonged 
to Measni. I'eas^ and Backhouse, momlers of the Society of 
Friends, and piowerful bankers. 

The .Messrs. Pease were partners as bankers with the Liddells, 
the owners of Killingwurth Pit ; and this, perhaps, led to George 
Stephenuui being named as engineer, so i&r away from hit own 
Doighbourhood. The .Messrs. Pease thought ao highly of Stephen- 
son, that they afterwards found the money for a locomotive work- 
shop, now known as that of Robert Stephenson and Cii., of New- 
castle. The brothers and their children henceforth took a great 
sliare in railways, not only in the north, but likewise in the mid- 

f Co<DieiaBU*b>ii br J. C. B»acn«oa, £sq.. of ia« KfCtMAka* lIsfMUw. 

• Wood, on iUllroMis, iS2». • Tr«d(old, os lUUrMds, Ultt. p. SOi 
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land, and they are still great holders In the northern lines. 
Joseph Pease was a very great holder in the London and Birming- 
ham, in the Manchester and Leeds, and others of 9tepbensou's 
railways. Joseph Pease, his nephew, furmcrly M.P. for South 
Durham, is now treasurer and deputy-chairman of the Stockton 
and Darlington Railway, and treasurer of the Great North of 
England, the >Vear \*allcv, and the .Middlesborough and Kedear 
Railways.’* Joseph Ro&iiison Pease is deputy chairman of the 
Hull and Selby Railway. John Pease and Henry Pease are direc- 
tors of the Stockton and Darlington and other neighbouring 
railways. 

The Backhouses are no longer on the Board of the Stockton 
and Darlington Railway, but Edward Backhouse is a director of, 
the Durham and Sunderland Railway; and John Church Backboiiee 
of the Great North of England RsUway.** 

The Meynells, of Yarm, took likewise a busy share in the 
Stockton and Darlin^on Ri^way, as did the Hobarts of Etberly 
Pit. Both are still directors. 

The main line was only twenty-two miles long, and waa to ship 
coals from the dale of the Tees, between Darlington and Stock - 
ton. The money to be raised was only about a hundred thousand 
pounds, and the Act was gut iu 1891. The works most likely began 
in the next yo^r. The first line was from from Witton-park 
colliery, to stocktou-on-Teos, and the money to be raised by 
shares was 89 ,<KmV., and hr loan, 9U,QOOl. This was then thought 
a great deal to be raised b)r the Peases, Liddells, and Backhouses, 
who had it mostly on their own hands. In 1848,>* the shares 
were 975,000/., and the loans 170.000/. ; and the shareholders leased 
at 6 per cent, the Wear Valley Railway, which cost 14o.(K>0/.; and 
the Middlesborough and KiHlcar, which cost 70,000/.. 'The earliest 
dividend on the shares of the Stockton and Darlington Railway 
was 4 per cent. ; this rose to 1 1 percent., and afterwards to 14 per 
cent. ; but it was lowered to 10 per cent., and 4 per cent, put by 
as a unking fund. These shares do not come into the market 
now, but have been sold for more than 960/. for a hundred pound 
■hare. They are now in a few hands ; and Mr. Tuck saya, ** Tbe 
directors refuse to publisli auy accounts whatever." 

The gauge of this railway waa 4 ft. in., what is now named 
the narrow or national gauge, which had been taken up as the 
common width of wagon-wheels. The rails were at first 98 Ib. to 
the yard.’* 'fheae were afterwards made S.> lb., and at length, 
64 lb. They were fish-bellied,’* on Jeseop's plan, which was then 
held better than parallel rails. Stephenson wa.« in favour of 
wrougbt-iron rails, and of Mr. Birkenshaw's sysicm, as is shown 
br a well- written report given in Wood on lUilruads, • ’ and one of 
hia earliest writings, printed alter that on tbe safety lamp, here- 
tofore named. In this,* * ho speaks of tbe non-rusting of wrougkt- 
iroo rails when kept In work, and of the rusting of unused 
wrought-iron rails laid alungride ; but he gives no go^ reason for 
tliis. He thinks that there is a change in the chemi<^ condition 
of the surface of the rail. Tbe rails were laid under the patent 
taken out with .Mr. Loah, in 1816;'* but Nicholas tVood thought 
that the chair might be so made as to got rid of the jolting where 
the chairs were pinned toother. This was, in 1899, done under a 
patent of Messrs. Losh, Wilson, and Bell. 

Part of the rails were laid down on square blocks of wood,** 
and part on stone blocks. Nicholas Wood^’ wrote recommending 
the latter. Stejiheojion, perhaps, wished to gut a smoother road 
for the sake of his enmiies, which had been one of his ends in his 
patent with Losh. The old way of setting the blocks was by 
mallets and shovels, beating the blocks till they came to the right 
level ; but Stephenson set up another way, which is that now fol- 
lowed. He had a portable lever, about twenty feet long, which 
lifted op the block by the short end, about a foot high ; and by 
letting It fail several times upon the coating of the road in the 
intended seat, throwing at the same time gravel or fine sand under 
it, made a solid bed for it. It is then set to its right levd, 
both lengthwise and fTusswise, by squares and lughts.** 

The line was fenced with hedge-rows over a greater part, which 
was then rather a new kind of fencing.** 

*■ Peat (MH« IUil.r»y DUactury. iHtS. ' 
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The eoicinM are said, by PrancU Wbiihaw, who had seen mray i 
of the old ones, to be '^ponderous and clunnay, but still powerful.**^ ' 
Many of the old ones were on the line in 1B37. The Lord 
Umuffham was 16 feet lon^r, with six wheels ; each three being con* 
nectod by cranks. The engine*driver rang a bell on coming near 
a station. About 1B36, the steam-whistle came into use tor the 
psasenger-engines ; but the bell was used for the coal-engines.** 
Whisliaw thought that it was better to have several kinds of 
signals, rather than the steam-whistle only. 

Level road-crossings were then thought to be without any harm ; 
and therefore there were hfteen on the Stockton and Darlington 
line.** This kind of cnvssing was, as is known, afterwards put a 
stop to by law, but is now s<>metimes allowed. In 183d there 
were no gates on the liue^ but merely signal-posta, with the word 
^ Signal. 

In 1833 and I83i, further acts of parliament were got ; and the 
Company were allowed to run locomotives and carry passengers. 
On the 17th of September, the line was opened.** Stepnen- 
8UU now tried on a large scale, on the Hagger Leases branch of 
the Stockton and Darlington Kailwav, his locomotives, which were 
thought to be very successful. By t)iis time, the Wylam, Killing- 
worth, and Hetton tramwavs were worked by steam-power. 

The gradients on the ^t<»rkton and Darlington Railway are 
mostly steep, 1 in 138, 30t, 333, and 437. The line rises from 
Stockton ; and was wurkerl by stationary engines at the inclines, 
which are 1 in 30, 33, 33, and 104.** The length of the main 
line is 33 miles, but the whole length is now 66 miles 6 furlongsj** 
and there are eight passenger and goods stations. The whole cost 
per mile is now 9,000/. 1,064 persons are employed on the line. 

Passengers were first carried in stage coaches, drawn by horses ; 
and it was some time before the locomotive was brought into play, 
while the speed was low. In 1837, U'hishaw found the speed of 
the passenger-trains only 13 miles per hour.*** As this was mostly 
a coal line, it will he seen that the speed of the locomotive would 
never have been brtiught out here, although its power was fully 
tried by Ste|>henson and Nicholas Wood. 

^Vhttdiaw does not think that the earthworks are heavy, nor does 
be name any great work. Some of the curves on the main line are 
sharp, being much under a radius of a quarter of a mile. There 
are tuirteen bridges under, and eleven bridges over, the main line. 
The slopes of S4tme of the embankments towards the top of the 
line are planted with firs.** The line is ballasted with small coal. 

This is named aa the first Uoe on which houses for the workmen 
were built on the side of the railwi^,^ and Whishaw foresaw that 
it would be followed elsewhere. The end for which these cots 
were built was to keep the wavmen and other workmen near their 
work, and away from the ale-^ouse. 

In 1B39, there were 6,000 coal-wagons at work on the line.** 
At that time, there were thirty engines, veiy few of which were by 
tJie Stephensons, some were oy Timothy llackworth, of Shildon, 
bv the Kitchens of Darlington, now directors of the line, and the 
Hawthorns. The works of Timothy Hackworth are at Shildon, 
on the lino ; and thus he was stimulated to the Liverpool and Man- 
chester struggle by seeing the engines of Stephenson running on 
the line before him. At Shildon are likewise the engine work- 
ahops of the Stockton and Darlington Railway. 

The tenders were two waterbutts set on a wagon frame, and 
holding together 1,300 gallons of water. Beside them was the 
coke or coal for the engines. The whole mounted on four 
wheels.** This was the rough b^inning of the tender. Coal 
was burned in the coal-engines, and coal and coke, mixed, in the 
passenger-engines. The coke was made at 8t. Helen’s pit, on the 
line, and was coked for cight-aod-forty hours. The coat was 10s. 
per ton. 

In the year ending the 30th of June, 1847, the gross receipts 
were 113,998/. for the Stockton and Darlington, and Bishop Auck- 
land and Weardale Railways.** Of this, 16,116/. was for passen- 
gers, 71,843/. for Coals, 31,439/. for goods, and 3,030/. for lime and 
atone. The number of travellers was 438,614. Of these, it is 
said, 33,333 were by horse-coaches (showing that some still ran on 
the line}, and l,8to hy coal-trains. Each passenger travels auout 
6| miles, and pays about tenpeiice aa a fare. 911,636 tons, or 
nearly a million of tons of coals are carried, showing how great is 
the yield of the coal field. The number of tons of goods is 
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136,883. It may safely be said, that no such number was carried 
before the railway was opened. The number of tons of lime and 
stone it 89,640, which likewise shows a great trade, and which is 
much beyond what it formerly was. The cattle carried are few ; 
1,878 beasts, 3,131 sheep, and 368 swine. 667/. is paid for parcels. 

While the works were going on, Stephenson was beset in the 
“Newcastle .Magaxine,"** by Mr. B. Thompson, of Ayton Banks, 
who wished to show that locomotive-engines would never pay, and 
that Stephenson had reckoned wrongly. Thompson said that 
locomotives were not eqiinl to horses. 

He further said, that the breaking of rails at Killingworth was 
very great, and that horses were used to help the engines on. If 
steam were to be used, be thought stationary engines belter than 
locomotives. 

Mr. B. lliompson was the maker of a new kind {»f rail,*^ which 
was tried on the Brunton and Shields Railway, but was not found 
to answer. It was something like Stephenson's, but the rail was 
fastened to the chair by a screw l»ult. 

Nichedas Wo<»d took the side of Stephenson, — said that Thomp- 
Bon's tale about the rails and horses was untrue, and gave other 
reckonings to show that Thompson had made the cost of the 
locomotives too much. 

This Thompson answered j and a paper war went on. In which 
Thompson laia against Nicholas Wood, that he had made many 
mistakes as to horKC-power and so forth. Wood seems to Luve 
had the better of tlie fight. 

These were among the early writings of Nicholas >Vood, and in 
all likelihood led to the work on railways, written by him in 1836, 
and in which, as is well known, he held forth that it was wrong to 
look for n speed of ten miles an hour. Wood does not seem to 
have had at first a very ready belief in Stephenson, either in this or 
in the Safety Lamp ; but he has lived long enough to find Stephen- 
son in the right, and to be himself the maker of the Brandling 
Junction Railway, which was mostly done by the means of Robert 
William Brandling, already named as an old friend of Stephenson, 
and likewise as the maker of a Safety Lamp. Another ^reat 
work done by a single hand in the north, is Sunderlnnd-bndge, 
built in 1790 by Rowland Burdon. This, and the Bmudling Junc- 
tion Railway, show the boldness of the Northumbrians. 

Stimheiisou may bo looked upon as one of the makers of Nicho- 
las W(K>d's hook on railways, for he made all that belongs to 
locomotive-engines, and on the Sti»ckton and Darlin^on Railway, 
he had set forth the best wav of making railways. This is the first 
great book on railways, and which set Tredgold writing. ^Vood 
gives a report by Stephenson, and acknowledges bis help in the 
experiments to discover the precise amount of resistance opposed 
to the motion of carriages on railways, and the resistance to 
different forms of carriages.** These, undertaken seven years 
before, show how careful AVood had been in getting his book up. 
The book is worth the mure, fn>m George Stephenson's share in it. 

U'^ood must have been of great help to Stephenson many other 
times besides this ; and his reading and mathematical knowledge 
must have stood Stephenson in good stead. It is said** that the 
Rev. William Turner, of Newcastle, was a great helper of Ste- 
phenson with books, with instrument and advice. 

As an end to this long tale about the Stockton and Darlington 
Railway, it may be said that the manager is now Mr. George Ste- 

henMtn, nephew of the engineer, so that the name is still kept np. 

t is hoped, nowever, that some mure lasting remembrance of the 
mat mao will be set up on this first of his railway works. Mr. 
Afeynell, of Yarm,** who laid the first rail at Stockton-on-Tees, 
is still a director, and should not let his old friend be forgotten. 

IX. LOooMonve pactoet. 

Before 1836 Stephenson laid down the Stockton and Darlington, 
Hetton and Springwell Railways, and set the locomotive at work 
on them. He had now two learners under him, his son Robert, 
born ill 1803, and brought up at Newcastle and Edinburgh ; and 
Joseph Locke, born in 1806, at Attercliffe, near Sheffield, and 
brought up at Barnsley Grammar School. The latter laid out the 
Springwell tramway, from Springwell to Jarrow,*' which is said 
to be a good work. 

Both Robert Stephenson and Locke are now members of the 
House of Commons ; the former a Knight of Leop<»kl, and the lat- 
ter of the Legion of Honour. Theee were the first offspring of 
what has since been found a great school of engineering. By 
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OtHiffje Stephenfton wer<^ made the railways «if the north-east^ hy 
Robert Ste|iheu«u>n those of the south-easC by Locke those of 
the west, from Soutlmmiitcm to (tlaspiw, leaving inily one Kreat 
share for Brunei. Thcren^re, to the three named do wc owe most 
of otjr railways. At Binningham their works meet ; and here, some 
dav, will be a fitting seat fur some reniembraitco of the three. 

Liicke was of great help to (te\»rge Stejdten'^on, and inoi.t in the 
ariswer to the report of Walker and Rastrick. After the Liver- 
pool and Manchester was done, Locke undvrt<Mik W(»rks of bis ow (i, 
which was not taken well by Stcjdicnson. 

In 18'M there were two great things in George Stenhenson'i 
life — the setting up of the Locomotive Kactury, and his being 
named as engineer of the Liverpool and Manchester Uailwav. 

It has been already seen liow uc became known ti» the .Vllessrs. 
Tease, of DHrliiigtori ; and they set up the factory at Newcastle, 
for the building of locomotive efigiiies, of which there was now 
w»me want. Messrs. .Murray, Fenton, and M'ood, aecm to have 
been builders of engines then.** Mr. Michael Li)ngridge had a 
share in the new factory; and afterwards Robert Stephenson.** It 
was first known as the factory of George Stephenson ami Co., and 
aRerwards of Rol>ert Stepbenson and Co. It still dourislies, under 
the care (»f Mr. IIutchitiMm. 

The first bie<imotive ust'd on the Stockton and Darlington Rail- 
way WHB built hy <re«>rge Stejdienson, and, we believe, at the New- 
castle factory. 'J’liia w.aa the first locomotive used for dntwing 
passengers on a railway, which it did in 1HV5, and is said to be 
still in being. In it was decked out, and bmught forth to 
head the train at the opening of the Middlenborough and Redcar 
Railway, so that it has had a busy life for a locomotive. It in a 
sliame to us that there is no English museum for such things, nr it 
might be as proudly kept as we are told that of Cugnot is, m the 
C^nxertvtfurr fitJt Aria ei .If /»Vw, at Paris. 

From the Newcastle factory have hcen sent forth engines for the 
old world and the new ; and there is hardly u land on the railways 
of which Stephenson's locomotives will not he found. From his 
great name, these locomotives were much sought for on the open- 
ing of railwAvs abroad, and from them the French, Flemings, uud 
High Dutch feariied to make locomotives. 

I'p to IHIO, above two hundred and fifty of these engines had 
been sent forth, and as the price was then lilgh, it will he seen how 
much money must have come into the hands of the makers. 
M'hether in railwiiys or in the factory, the Messrs. Pease had no 
need to sorrow for anything they did with Stepheiis^m ; whereas 
few had anything to do with the other great lights of engineering 
without making up their mimU never to see them again. The 
Jiivers of knowledge may overlook tlie wanderings of great men,— 
they may IrHjk to their heads, and not to their hearts; but when 
the trust of men of business has been once broken it can never be 
made whole. The earnings of a giKwl undeituking are a fair 
ground for doing something greater, — ihn’ arc ltM»kcd upon an an 
rariipst; even where there is a loss, it is iairly looked upon ; but a 
breach (»f trust is never thouglit of but with w»rn»w. 

The Rocket, the winner of the .500/. on the Liverpool and Man- 
chei-ter, was tiuilt at Newcastle, and gave a great name to the fac- 
tory, so that orders poured in frtmi abroad. 

{Stephenson most prided himself that Brunei had liad to make 
u«e of his engine*, if in anything StephenMm showed a littleness 
of feeling, it was alniut Brunei. He was too much given to do as 
others did about bim, t(» look upon railways and engines as belong- 
ing to himself alone, und that no one else had a right to meddle with 
them. He had ih> often liad to fight for hi« railways und otigiiies, 
that he might well hu\ c a fondness for them, and think he was 
made up with them ; having, fnmt 1R20 to 1H31>, to meet the utmost 
opposition, not only from such men os .Mr. B. Thompson and Mr. 
Francis Giles,** hut likewise of such as .Mr. James Walker, and 
Mr. J. U. Rastrick. Forgetting that he himself whs the follower 
«»f Trevithick, Jessop, and C'liapman, — the helpmate of James, Bir- 
kenshaw. Booth, and others, ne could not l»ear coolly anything 
which was not <»f hi* school. He never forgave Brunei for taking 
another gauge, although the narrow gauge was not set up by bim- 
seir, but found by bim already set up. lii the speech at Tamworth 
thi.* soreness breaks out strongly, and he give* way to very coarse 
word*. He said of the atmo*plierir railway, that he had never 
been to look on it, ** because i consider it humbug from begin- 
ning to end But it ia not the only humbug. The broad 

gauge i« another misconception, as erroneous as the system of 
the atmospheric railway, mily they have got my engines to carry 
them through." If we wished to draw (ieorge Slephensim as any- 
thing but what he was in truth, we should be verj' glad to leave 
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out all this fior it show* an utter want of right feeling, and an 
utter forgetfulness of his own early life. The atmospheric rail- 
war nr the broad gauge were us well worth tr)’ing as the tw<»- 
cy finder hn'omotive or tubular boiler; they held forth something 
which might be done, and it is yet to be seen whether they are *«» 
far ladtind as Stephensim says. The locomotive was twenty ream 
old iK'fore iitephenson pit it to draw passengers on the Stockton 
and Darlington ; and it has not yet received its full might, after 
four-and-forty year* since it was first set going by Trevithick. 

At the Trent N'alley opening there was no call for this show of 
ill-feeling on the hehulf of Stephens*)!), whit?h raukos it the worse. 
Ho goes on to say, ** The Great \Vestern Railway began with en- 
gines differing as much as possible frotn mine, 'l^hey |»iit the boiler 
on one carriage and the engine on another; they had the wheels 
ten feet in diameter, and were determined to go one hundred miles 
an hour; but w'hat became of these engines? 'Phey rtNjuired 
porters to help them out of the station, and they were obliged to 
call the North Star, which I had sent them from Newcastle, to 
carry on the train, and though it wanted rest, it wa* obliged to go 
out again, and do the duty fur which Mr. Brunei’s large engine 
was incapable." 

George Stephenson had in all likelihood stood by the M'ylam 
tramway when Trevithick's locomotive was helped on by men; and 
he might have owned, that if Brunei made up nU min^ to have a 
speed of one hundred miles an hour, he got it in the end. Wliat- 
ever Stephenson might choose to say, England owe* much to 
Brunei fur spurring on Stephenson ; fur had H not been fur the 
(ireat Western we should never have got the great speed which we 
now hare. Brunei fought against the StephenMin*, and they 
against him; and in the end, we have higher speed and cheaper 
working. 

In “ MTiishaw's Railways of Great Britain" will bo found a list 
of all the locomotive* In 1H39, and in it arc many of Stephenson’s, 
M)mo as old a* 18.30, which were still at work. There was one on the 
Bolton an*! I.eigh, and twt» on the Liverpool and Manchester. Of 
the year IH31, there wa* one on the Liverp<H)l and .Manchester, ami 
some on American railways. Of iHiV, three uu the Liverpool 
and Manchester. 

PTo 4c cMtinueii.J 



THE STRENGTH OF HLNGERFORD BRIDGE. 

The paper, by Mr. Homersham Coa, on the “Strength of Hun- 
gerford Bridge," which ap|>carcd in the part of the CivU Engineer 
and Architect* Journal for (.Ictober (p. ha* no doubt been 

read with interest and with pleasure. The neat application 
which he make* of the doctrine of moments to the statical con- 
ditions of the bridge, cannot fail to gratify every profesaional 
reader. He give* sound reason*, too, why the subject i* at this 
moment of the highest practical importance. His calculations 
exhibit the power in the chains of the bridge to support a certain 
weight, with all necessary accuracy, it may be admitted ;* but, as 
one part of the quesltuti— namely, the luad which it is probable 
will ever be brought upon the structure— claims a wider considera- 
tion than he has given to it, anti affects the conclusion he ha* 
drawn — that “if 9 tons per square inch be the utmost strain which 
the metal will safely bear, no m.nrgin is left for security against 
the effects of rapid molion"— it is hoped that some further inquiry 
into that part may result in advantage. 

Mr. C^ox cx>mputes the greatest gross load which the suspension 
cliains can support, without exceeding a strain of 9 tons per square 
inch of iron, a* equivalent to a weight of l,j7<> tons uniformly 
distributed, and exerting n tension of tons. He adds, that 
“this is in fact the load to which the bridge is actually liable to 

be su^ected 'I'he weight of the chains (714 tons), added to 

that of the platform, parapet, rods, &c., and a crowd covering the 
platform wdth a weight of 100 lb. per squaro foot, give*, according 
to Mr. Cowper, the maximum luad at almut l,4iN) tons." 

The sentence quoted embraces the point which needs examina- 
tion. 
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UetorrinfC to the Journat for June, 1815 (vol. vin., p. 165), there 
would nppear to he an acctdental error, tn calling the weight of 
the chatnji 715 tons: the links of those suspended between the 
piers, which alone enter into the calculation, are stated by Mr. 
Cooper to weijjh onlv 359 tons. It i» to he repretted, that in the 
extract piven from that gentleman's paper, read before the Royal 
Institution, all mention of the remaining weights which constitute 
the permanent load, as well as the particulars which would facili- 
tate an approximation, are omitted. 

Mr. Cowper api>ear8 to exhibit the figures, 996 x 5 = 1 180 ton*; 
and these are cited by Mr. Cox, in round numbers, ns ^*al>out 1,500 
tons." But there is this very serious difference between what it 
seem* proh.ahle the fonner meant to conve? by them, and the in- 
terpretation given to them by the l.ilter — that Mr. Cowper would 
appear to have calculated upon a tension of 5 tons per square inch 
as the greatest that could he thrown upon the chains by the heavi- 
est possible accidental load of 100 lb. per square foot of platform, 
added to the permanent load of chains, rods, ^c., which tension 
would amount in all to 1,480 tonsj^whereas Mr. Cox has called 
this the vnhio of the load itself from which the tension arises. 

If Mr. Cox has misinterpreted Mr. Cowper, his conclusion as to 
the present critknl state of Hungerfurd llridge fails instantane- 
ously. If Mr. Cowper's meaning has been mistaken here, what 
remains to be said will he less forcibly applicable to that great 
structure as maintaining its sufficiency of strength, but will remain 
to invite some notice ns a general question. 

No explanation is given in the JounuU to show why .Mr. Cowper 
adopted a tension of 5 tons per square inch, as the greatest tWt 
Would probably arise; and it ts desirable to analyse his process of 
calculation, as far a* the imperfect data which are on the instant 
accessible will permit. 

Such an amount of tension would be the effect of a groos load of 
875 tons, uniformly distributed, and supported 
between the piers. It would be made up of 

^Veight of chains 

„ load 

Eiitimated weight of platform 

„ ,, suspension rods 

Total 

There may be inaccuracy in the estimate of the two last items: it 
cannot, however, be very material, and the meagre means at com- 
mand admit of no more certain result. 

The prinripnl question now fur investigation is, whether it he 
noMible that the bridge is liable to a load of 100 lb. per square 
foot from the asMcmbly of a crowd of persons on the platform. 

This will be answered when we ascertain how many persons can 
be crowded into a given space, and what the aggregate weight ot 
that number of persons may amount to. 

It is well known to military men, that, taking the avenge of 
large bodies of infantry when close packed, each man covers w ith 
his own person a space of 90 X 15 = 300 M|uare inches. We 
should therefore find O' 48 men in a square foot. 

Mr. James Walker, who, by direction of government, investi- 
gated the rircumutance* connected with the fall of the suspen'^iou 
l)ridge at Yarmouth, in May, 1845, stated in evidence before the 
c<*rtmer, that he calculated the weight of people, parked en 
upon the bridge," nt six jierson* per square yard, cunsiisting chtefiy 
or women, and children under 14 years of age, each pernun being 
of the fair average weight of 7 atone; Hbicb, he adds, might he 
a largr average, but one a<lopted by him, partly because it has been 
frequently cmploved before. This wouln give ^ of an individual 
belonging to such a description of persons, as cliielly women, and 
children under 14 year* of age, fur each square foot; and, follow- 
ing .Mr. >\'alkcr's average of weight, it would amount to 65 lb. per 
sqij.are foot. 

Herr Von Mitis, who constructed the steel suspension bridge 
across the Danube at Vienna, com])iited its probuMe load as arising 
from the occupation of a square fath(»m (of Vienna) by 15 men, 
each weigbiug 1 15 Vienna pound*. Hence, per unit of one square 
foot English, we should have 0'39 men, and 54-9 lb. 

Drur}', in his work on Suspension Bridge*, lays <]own an arbi- 
trary standard of 9 square feet man weighing 10 stone. This, 
per square foot, is equivalent to 0*5 men, ami a weight of 70 Ib. 

It is familiar information, that in France the conditions imposed 
hr government on the conslrurton* of suspension bridges, re<jnire 
tfiat, before the public is admitted to the use of any such bridge, 
the chains shall undergo the proof of carrying fi>r 94 hours, an 
imuoscil load of 90i> kilogrammes per square metre of platform in 
addition to the weight of chains, rods, platfunn, ^c. *1 uia is equal 



by the chain* 
359 ton* 

5IQU 




875 tons. 



to 41 lb. per square font. The rigour of this condition is modifietl* 
too, in practice, by permitting the use of the bridge, subject to 
special police regulations, for six months after its completion, if 
proof to the extent of one-half this weight has been ontisfactorily 
made ; but at the end of that time, proof to the full weight of 9iX) 
kllogmmmes per square metre must take place. 

The omcMhnnnirf is re«{uired also to maintain the bridge in 
good order, which nhall be done by the nuthuritiea. at bis expense, 
in case of neglect. Annual surveys of the work* lake place; and 
the Prefect may order a fresh proof to be made whenever any 
ground for fear arises, os to the stability of the bridge, or as to the 
safety of using it. 

With respect to the average weight of a numl>er of persons 
assembled accidentally, we may form some precise judgment, with 
assistance from the researches of Quetclet, published in hi* ^Trea- 
tise on Man," in which he gives a table of tne average weights anci 
sizes of men and women at different jieriods of life, — sufficient for 
our purpose being found in the following extract. 



A^. tiki#*. Females. 
Ytk's. KilosTttnmea 



5 

10 

15 


15-77 

24*59 

43*63 


93*59 [<* mean* 
40-37) 


Male, 61-5,3 lb. avoird. 

Female, 57*50 „ 


90 


60-06 


59*981 


r Male, 135*59 




95 


69-93 


53-2H / ’» 


Female, 116*33 




30 

40 

50 


63-65 
63*67 
63- 16 


54-33) 
55*93 > „ 

56-J6 j 


Male, 140*21 
.Female, 121*8 


« 



To apply this table,— 

From military experience, and assuming the age of soldier* to 
range between 90 and 50, we should get a weight per square foot, 
arising from a packed crowd, thus — 

0*4H X 137*9 s 66*19 lb. 

According to Mr. Walker’s estimate of the number of peis«ms 
on the Yarmouth Bridge, there would bo a weight per square foot 
of 1( X 69-99 = 59-53 lb. 

Taking the estimate of Herr Von Mitis, as to numbers, the 
weight per lopiare foot would be 0*39 X 137'9 = 53*78 Ib. 

And, upon the arbitrary standard of .Mr. Drury, that weight 
would be 0-5 X 137*9 s 68-9 lb. 

By bringing all our resiiU* together, the conclusion to be derived 
from them will bo mure obvious: — 



Mr. Walker’s estimate of weiglit per square foot is 65 Ib. 

Herr Von Mill* „ „ 55 

llrury „ „ 70 

Prool load by French Government „ 41 

A packed body of Infantry „ 66 

From the numbers on Yarmouth Bridge 60 

„ as per Viin Mitis „ 54 

„ „ as per Drury ,, 69 

7 be average of the tthole would fi4 „ 60 

But suppose we adopt that number which is derived from facts 
apparently the best ascertained — viz., 66 lb. per square foot— does 
it not seem to be inadmissible that an increase of 50 per cent, 
should be made to it when we are about to calculate what margin 
may be left for contingencies, in the strength <if a material mem- 
ber of a suspension bridge ? If this be so, let us revise the esti- 
mate of strain w hen shorn of »o considerahlo an exces>. 

The distance between centre and centre of piers being taken at 
6764 feet, the length of platform supisjrted by the chains would 
aitpear (from the application of a sciue to the plate* given in the 
Journal fur June, 1845,) to be* 

676i — 994 13 = 634 feet. 

Hence, straining-weight of platform would be 98 tons 
„ „ load „ 201*5 „ 

„ „ sus]>ension rod* 95 ,, 

„ „ chain* w ould be 359 



Ttvlnl ... 737 tons. 

Equivalent to a tension of 4*9 tons per square inch on the luwe**t 
part of the suspension chains. 

Before prniiuiincing any judgment on tho sufficiency of the 
Ilungerfurd Bridge, it would be requidte to know what weights 
the suspension reals, the timl*ers, and the plmiking of the platform 
are capable of sustaining. Indeed, it it m»t imiKwwiible that in the 
latter we might find a limit which w-ould act .is a safety-valve for 
other parts of the structure. .At all events, wc should not forget 
that dense crowds of persons generate a lateral pressure, such a* 
the parapet railing of a suspension bridge is usually unequal to 




36 ^ 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



[DixwatBCB, 



resilt. And the inference might be fairly drawn, that indication! 
of danger would be testified by lesa>imMrtant memben of thil 
bridge than its HiispenJiinn chains, before ieara need be entertaimMl 
of tneir being unequal to their purpose. 

The conclusions we arrive at are these 

1st. That when the bridge is fully loaded, the strain on the sus- 
pension chains U tons per square Inch, or in the most extreme 
cose <5 tons per square inch,^teing one-half the strain under which 
iron is considered to be perfectly safe, and reserving one-half its 
power to meet contingeocieit. 

Snd. That Ib. per square foot of platform is sufficient allow- 
ance in estimating the weight of an accidental crowd of pereons 
upon suspension Widgee. 

October 30tk, J, H. 

[The above letter having been referred to the writer of the 
“ Notes on Engineering," he appends the following note 

The researches of ^ J. II.** scctu to prove satisfactorily that the 
weight of Hungerford Bridge has been over-estimated in the paper 
p. Oct. 18td) on tlie strength of that structure. In col- 
lecting the data of that paper, considerable pains were taken to 
reconcile the apparently contradictory accounts of the weight of 
the bridge, given in the extract fvol. viii., p. 165.) from Mr. Cow- 
ner’s paper, which contains the following words:— ** We have there- 
ture, for the weight the bridge will actually bear, ^6 X 174 tons = 
6,180 tons, while VJb X b tons = 1,580 tons t# the greateet toad thtU 
can 6e actmtly put upon ir."— Was it not natural to infer from this, 
that Mr. CuwiMsr had ascertained that the weight which the main 
chains would nave to sustain was 1,58<» tons? 

However, the above letter shows that the words just quoted are 
not the statement of an ascertained fact, but probably the infer- 
ence from some theoretical computations not given. The main 
chains of the central span consist of 1,980 links, of which each 
weighs 5^ cwt., and therefore the whole together 359 tuns. This 
item, however, does not include the weight of the coupling-bolts, 
pins, and suspension plates : with respect to these, and the weight 
uf the platform and parapet, which are massive and strengthened 
by ir«)n stays, we have no data. There are certainly no authentic 
grounds for objection to the estimate of J. H.," but in the ab- 
sence uf morecert.iin information, the following seems a legitimate 
mcnle of estimating the total weight of the structure. Mr. Cowper 
remarks, that ^the entire weight of the chain, platform, and full 
load upon It would make a load of about 1,000 tuns on each pier.* 
This gives 9 ,(Kh) tons total weight of the whole bridge ; and as the 
centre span is one-half the total length of the structure, it appears 
safe to assume that the whole weight of the centre span, platform, 
and load is 1.000 tons. This would make the horixontal tension 
per square inch at the centre of the main chain = 6 tons. 

It must be remarked, that the words, “ the present critical state 
uf Hungerford Bridge,'’ are used bv “ J. H." on his own authority, 
and are not to be found in the ^Notes of Engineering." It was 
not said, nor suggested in them, that Ilun^rford Bridge was in a 
^'critical condition ;** all that was asserts (1 was that which admits 
uf strict proof — that, assuming certsun apparently accurate data 
for the weight and dimensions of the structure, the metal was 
subject to a tension of 9 tons per square inch. It now, however, 
appears that the data themselves were incorrect, and that the 
tension is consequently less; but even the greater amount would 
by some practical men be deemed within the limits of security. | 
The error in question, which, respecting a point of fact, is not^ bow- > 
ever, to be regretted, as it has occasion^ an inquiry and revision, of 
which the results are by their near i^reeraent recommended to gene- 
rsi confidence. Another benefit oi the discussion has been, that it 
hss elicited on one side a display of interesting and extensive re- 
search which, it is to be hopc^ will be renewed in other investiga- 
tions of that important clssi which the above letter indicates 
the familiar stuay.*] 



The 7’aieas."— Oa Mondsy.the ISih alt., IhU iroa steamer was laonebed 
from the works of Messrs. Robinsoa sad Aussell, at UiUwsJL She U 175 
feet long, 26 feet beam, and is to have eagiaes of lB0<horse power. Her 
lines are bjr Mr. Ditchbarn, aad the hull is very smoothly finished. The 
Taman is built for the Rusiiaa government, to be employed oa the Black 
bca. She is to be haodsomely fitted by Messrs. Psol. On the next slip is 
so iron steamer for tbo Nabob Naiim. ooo of the mediatised princes of lodis. 
She is to go fourteen miles sa hoar on the Osoges. sad is to be used by tbs 
nabob in bis huating trips. This shows the purest of Earopeao Inaory ia 
the East, as the remen proves that EogUsb skill U not yet sorpessod on tbo 
freexteg shores of the Black Set. The nabob’s stesoser will make the 
seventh built by Messrs. Kobiasoo for the Genges. An iroa stesxnboet for 
the Uumber is to be laid down on Ibe slip of the reassa. 



CONTRIBUTIONS TO RAILWAY STATISTICS, 

Itr 1846, 1847. akd 1648.— By Htos CiiULKa. Esq. 

(Cbmchded/^m page 3S8.J 
So, XXIV,— MISCELLANEOUS GOODS. 

Amon^r other articles enumerated in the returns, ore furniture 
and vitriol. 

In the year ending 30th June, 1358. there was carried on the 
Manchester and Bolton, 958 tons of furniture; on the South- 
Western, .395 tons (half-year) ; and ou tbo Brighton, 9,993 tuns. 
Thu reevipts were, Manchester and Bolton and Brighton 

5,687/. 

Ill the year ending 30th June, 1857, there was carried on the 
Brighton llailway 5,669 tons, the receipts fur which were 6,660/. 

The carriage of furniture is now considerable, the railway being 
preferred to the canal for long distances. The rates per ton per 
mile are high. On the Manchester and Bolton the rate is 19d. ; 
on the London and South-Western, 7*9611. ; and on the London 
and Brighton, 7*19d. 

V'itriol is carried on the Newcastle and Carlisle lUUway. In 
the year ending 30th June, 1856, 17 toos^ bringing 11/. ; and in 
1857, 69 tons, bringing 39/. Vitriol is cla^d aa da^erous, and 
the rale for carrying it is 6fd. per ton per mile. 

No. XXV.— GOODS. 



The gross tonnage of goods in the yean ending 30th June, 1855, 
1855, 18 16, and 1857, is os follows, including every description of 
traffic 



ArbrtMlh and Forfar ,, «• 


InU 

Tona. 

4l,N8d 


1445 

Ttwa. 

M/i44 


1S44 

Toni. 

6I.IW0 


Id47 

Totra. 

7S444 


ArdroMoa .. .. .. 


4d.«rs 


e;.jM 


n.1643 


•77.46* 


Ballocbnry •• ., 




»77.(«u? 




435.9W 


., Ifooklond .« .. 


WtD.ubrt 


1.144/113 


I.IV0.370 


1.219 3(0 


Slomaaau «» •• 




SUM 


77.MI 


97,097 


Bodntla aitd U'adrlwldg* .. .. 




3U.S7S 


T3.33U 


au.ir? 


Colrdaulan :OnrNblrk,> .. .. 


214.0-I7 


29-VU 




944.994 


ChMUr *ail Birkenhead •• 




C.9I3 


7.P6S 


lUM 


Cockorasoulh and Workla|toa .. 


- - 






•3&t3 


Dubllu a<Ml Uronhoda .. .. 




4.0M 


21.K17 


}\IA 


t>ut»d«« and ArtiroaUi .. •• 




2I.4»4 


31.099 


32.399 


„ and Ncwtrlt .. ,, 


8».7l5 


84,;4S 


47.694 


31.'A<2 


Duaferoiiliw and Chorlcvlova ,, 




33.433 


a3.0s2 


3i.6.e 


EMiera Coualloa (CainbrlJ(e) .. 




4*.i72 


110.,'UJ 


3M.463 


M n (CvIchMiar) .. 


H0.U9 


si.cds 


47J91 




„ .. (Norfolk) , 


. I 


5.OU0 


•96.044 




Saotara DbIob . . .. 










M „ (Ipvwlch oml Bury) .. 


■ 


- 


. 


•S'JW 


Xau Loscoahlr* 






- -- 


•7.»1 


Edtaburih and Glai|e« (Wilaontown) 


■ . 


1 1 


54.463 


sr.six 


Fleatwoud aad W. fUdlDf (Leugrldfa) 


-.1— 


-II — 


— 


t9S.l)«0 


Fureaat 








I1VXW6 


Glatfoar aad Orrta^ck .* .. 


KKOdO 


79.4IS 


At.C06 


9>l.297 


ClaafoaroadAfr 


M.S&3 


16d.a78 


393 A04 


3V7A19 


Great Socuhern aad Wattara .. 








IU«7 


Great Weatorn . . .. .. 


1».2S3 




1IM.SU0 


S74.3M 


Kendal and Windermere .. 




- 




9.446 


L««da A Tbirah ; Stockton A BorUtpaol) 


3S.17S 


tbO.OM 


II.OIS 


29.943 


.. ■ (Ctorrace) .. 


— - 


tSiO.cM 


UUit 


9(«,dU 


TjiniTaf‘rr and Prratoa .. ,, 


22.233 


M.OW 




49,094 


.. sad CarUala 








•24.044 


Lsoeiahlf* aad Vorkoaiet . . 


S7»A>34 


50A.SIM 


623.177 


937 Jli 


„ iMaacbeaurand BoUos} .. 


I3i.s:ft 


I-0.344 


160. IW 


•09J94 


M (PraatoQ and W|rt) »• 


1.. . - 


49.040 


6I.74W 


tflSOM 


Llonally aad Uaudlllo „ 




03.479 


1M.A4I 


M.lel 


LoaiSoooud North. Wmirni 

.. (fiOiidon aad Birmlaghoai} 




— 






154.8.19 


2IIAW 


Vo.ovd 


I.177.943 


M (Orsod iaecUoa) .. 


212.^ 


avi.741 


930.987 


•333,937 


„ (lirerpool aad UoachosUr) 


S0CI.M9 


SOtfAid 


— - 


— - 


(BoUoa aad Lalfh) .. 


fU.lNl 


M.470 


•43./«54 


— 


„ (Manobeataroad Blnalagai.} 

toodoQ and Blackball .. .. 


IH.Wtb 


19SA>4 


293741 






21. 141 


3U.4U4 


39.071 


.. tad BrtflUoa .. 


41.<U3 


60.747 


tn.407 


I4d,sas 


• .. and Craydon .. •• 


«5TS 


itroi 


13.174 




.. aad B<nitb.WMttm m 


71, IM 


m.939 


llu.6«a 


14MI9 


teadaadvrrr aad BatiHklQaa 








•1493 


Maacbeater and IbcOald .. .. 


H1.C3 


m.ooc 


tsT.ca 


318.740 


klaryiiort and CarUola .. .. 

MldJaad .. 


}OA.(V45 




I67.04>l 


2U4.&*8 


1314114 


7l».367 


9U9.I45 


i.iM.i;? 


M {SiraUafhoai and Dvrlry) .. 
M (North Uldltad) 




— 


. . . 




8W..'VW 


.. .. 


1^ 




„ risirtttrr and SamaalnctaB) 


1H73H 


197 447 


313 .*139 




n (Blnalnshom aad Glo’oMr).. 








M ■ 


M (BrtaUil and Ok>*atcr> .. 


•S.oid 








•• (Brietel aad BlraslayliaB) .. 


. 


97 .7« 


III.404 


394,098 


Kawcoatie aad CarUtl* 


rro.ooe 




tmico 


t3909«« 


North BrIUab 'Kdiabsrgb and Dolkalth) 




li«.ecs 


I04.33I 


5U<7.4 


North Ualaa .. 


7«14>3S 


41;i.39« 


490.440 


54M1S 


(Baltao aad Preaua} .. 


•144W) 


— ■ ■ ■ 


- - - 


..M 


Boath-Boatmi .. 






1I6.3S4 


304.103 


{Canterbury and Whilalabte) 
Seoirh Midlaait {Nrwtylt aad C. Aasua) 


On.ooo 


W.ftnO 






SJTJi 


9.0US 


ll.<«7 


12J94 


St. Helrti’a aad Ruoettm 




2&7.M:tt 




3»»d 


Stoektan and Darlington .. .. tlJXio.O(>0 


tl.WO.u(« 


1.044,070 


1.127.UM 


Bhrewabsiy aad ChaaUr .. 


— - 


- 




•I6/4M 


Soaih DavuB .. .. 


-r--- 


- 




•U7< 


Teff VaU 


3M.4:2 


443.14/1 


42«.X!7 


479. It» 


Vlaur 








6d.<n 


Waat CorswsU (Biylt) .. 


— 


66.P71 


6»,530 


7A0M 
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.« .. .. 

Wl«h«w aod ColtrwM •• •• 

Vork ABtl North MidUnd .. «, 

w •• (Whltbjr ud nckerfog) 

York Uil Newcmatle 
M (Ui. North of RncUs**) 

„ M ft Dorltniftoo) 

w ^ (Newcut)e ft N. dfaielila) 

,, (Uurham ft StiodcTtaiMl) 

« M (I*0Miop ft s. 2thS«Ut«; 

. « (Honirpool) 

* Hatf-yev. t Eatlnatod AmoudC 

The totnl tonnage in each year woa aa followa:-^ 

\HU IMA IMA 1M7 

g,82J,533 12,522.97« 15,871.179 16,69938* 

The following shows the distribution of the traffic in 1847, in 
tons 



1M4 


1045 


\Bt6 


unr 


Tssa. 


Tom. 


Tom. 


Toss. 


1... 


.. I-. 


•3.SI1 


is.eis 


420.777 


6ID.ISS 


«V7.472 


924.424 


IK7.A67 

1SJ.V3H 


061.022 


S7MI4 


44S.IS1 


»7.M9 







W..1VS 


ftS.iei 


•9..-V5 


1 ■ — 




1 - 





1.847.480 


las.lM 


2M.IM 


43S.S67 


■— 


— 




7K7.347 


-1 - 


2l,«04 


2it.9.M 


SH.M30 


4S.C00 


«W.ei4V 


413.523 


444.UAI 








HIS.37B 




S(i2.6A7 


■!»4.H34 




812,306 



Coils sod Coke . . 




8,900,000 


Iroaitoae .. 




600.000 


Iron .. 




300.000 


Iron Dross «• 




110,000 


Copper and Tin .. 




23.000 


Limestone and Ums 




300.000 


Building Stones .. 




600.000 


Sind . , 




37.000 


Ballut 




36.000 


Bricks aud Tiles •• 




5,000 


Miscellaneous Minerals 




300,000 


Fish .. 




43.000 


Grain .. 




300.000 


Provisions 




400.000 


Manure 




40,000 


Goods, Timber, end Sundries 




4,705.382 



ToUl 



16,699382 tom 



To show how small this traffic is relatively to the total cwried, 
the following items in the consumption of the people of this island, 



Cora .. 






3,000,000 


PoUtoes 






3.000,000 


Sugar 






300.000 


Tea. Coffee, and Tobacco 




50.000 


Milt .. 






400,000 


Spirits 






100,000 


Paper 






40,000 


Suap . • 






90,000 


Csndlet 






100.000 


Cntton Goode 






250.000 


Woollens 






100,000 


Lineni 






100.000 


Iron 






1,600.000 


Glass 






40,000 


Coals 






30,000.000 


SsU .. 






650.000 


Timber 






2,000,000 



41.720.000 tom 

This enumeration of 41,730,000 tons is under the mark, and only 
gives the total conmimption of this island, reckoning the articles 
M only carried one way, and not including many articles of agri- 
cultural produce, — manurcH, leather (60,000), dsh, stone, lead, 
eopMr, eurthenware, nil (fi0,000), fruU«, «c . ; bark, 50,000 ; dye- 
stuns, 70,000; hemp, 50,000; cabinet wiM>dH, 30,000; rice, 90,000 ; 
lar, 20,000; turpentine, 20 , 000 ; &c. The railwavH at present do 
not carry more than a fourth of the traffic of the ooiintry, if so 
much. 

The largest tonnagoi in 1847 were the following >- 
York anil Newcastla *• 2,70u,595 

liillochncy 1,746,339 

Midland .. .. 1.449,215 

1/oodon and North'Wettera .. 1.411.080 

Storktoo anil Darlingtoa .. 1,127.058 

Wiihaw ind Coltoeai .. 924.424 

Ltncaahire and Yorkshire .. 763.016 

Leeds and Tbirtk .. .« 610,235 

North Uaioa .. 548313 

The total receipts for minerals and goods in 1847 were 2,600,0001., 
of which for minerals 750,000/. 

No. XXVI.— AVBRAOB RATE AND MILEAGE. 

It is of some importanco fur engineers to know the average dis- 
tance that each clitss of produce is carried, and the average receipt, 
which are far below what is belie\*ed. 



PsaMn^vrt.— Tbs svsrtge mn«ege of sR the pusengert la 1847 waa 16 
eiiks.* and the average receipt 2t. The average receipt on the London and 
North'Weatem b 4a.; Great Westers, 4a. 9</.; klidland, 2a. 7d. ; South- 
Eaitern, la. Hd . ; Brighton, 2a. 4rf. ; Baaiem Coaotiea, 3a. ; South-Weatern. 
3a. t and Laneaabira and Yorkshire, la. 4d. 

Eeea/a.— The average receipt for beaita on the Londoo and North>W«it> 
era b 42d., milea57; Baatero Counties, 6Bd., milea75; Great Westero, 34d., 
miles 45. 

5Ac<p. — London and North.Westem, lOd. 70 milea ; Eastern Counties, Od, 
75 milMt Great Weatera, lOd. 66 tnilea. 

5wma. — London and North-Western. ISd. 120 miles; Eastern Counties, 
6d. 58 miles ; Great Western, 12d. 75 miles. 

Cbo/a.— York and Newcastle, 16d. ; Stockton and Darlington, 16d. ; Mid- 
land, 27c/.} London and North-Western, 20d. 

/rofu/oaa.— Ballochney, 9d.; Ttff Vale, 2Bd., 25 oiilet. 

Limtatone and Lime. — Midland, 22d. ; Newcastle and Carlble, 20d. 16 
milea ; York and North Midland. 14d. 9 miles. 

Buiidii^ Stone . — York and North kfnUand, 244. 24 milea; Midland, 204. ; 
Newcastle and Carlisle, 22d. 

Sand . — Bodmia and Wadehridge, 244. 8 miles. 

Fiah . — York and Newcastle. 2lc,'50 miles; Norfolk, I3a. 68 im1et 
Whitby and Fiekering, 9«. 25 miles. 

Poree/r.— Average of enumerated Unei, 3'94. 

//eraet.— Average of all lines, 16a. — Carriayet, ditto, 25«. 

No. XXVIL— HORSE TRAFFIC. 

The total number of boraee carried in 1847 was 99,405, and the 
total receipts 80,2164 

The greatest hone traffics are the following • 



London tnd North- Westers 


Honm, 

27,715 


22.890 


Greet Weatera •• .. 


11.785 


12.788 


Midland •• •« 


12,373 


n.794 


Eastern Conoties . • . . 


8.155 


6,084 


Brighton •• •• 


6.558 


4.901 


York end North Midland 


5,813 


2.G13 


South-Western .. .. 


5.447 


4435 


Soutb-Bsstero .. .• 


3.782 


3,576 


York and NewcMtIe •. 


3.456 


— 



The charge for horses per mile is, London and North-Western, 
34. ; Great Western, 5*44. ; Midland, 4*254. ; Eastern Counties, 
3*64. 

Many day-tickets are taken ont for horses on the London and 
North-Western and other lince, by persons going out bunting. 

No. XXVIIL— CARRIAGE TRAFFIC. 

The total number of carriages in 1847 waa 41,135, and the total 
receipts 51,733/. The greatest traffics are as follows : — 



London tnd North-Westen •• 


Csn lases. 

8,790 


£. 

12.785 


Great Western «. 


5.842 


9.453 


Midland .. 


4,775 


6.892 


Eaitern Counties.. 


3.266 


3,747 


Brighton .. .. 


3,040 


3.220 


South-Westers .. 


2,904 


3.285 


South-Bsslcrn .. .. 


2.458 


4,520 



The average charge per mile is, on the London and North- 
Western, 44. ; on the Great Western and Midland, 64. 

No. XXIX— DOG TRAFFIC. 

Dogs are enumerated onlv in a few returns. The average rate 

f ier mile is 44. The number carried In 1847 on the Stmth Devon 
Ine was 1,086, 34/. ; on tho Marj'port and Carlisle 336, 51/. ; and 
on the Whitehaven, 230. 

No. XXXj— CARRYING.STOCK. 

The following is an enumeration of the ram ing-stock of the 
London and North-Western Railway in 1848, suitable for special 
traffic: — Hone boxes, 210 (horses carried, 27,M5); carri.'tgi* 
trucks, 217 (carried 8,790l ; bullion vans, 9 ; post offices, 8 ; ditto 
tenders, 13; milk trucks (^nortb division), 2; convict \*Bn, I ; cat- 
tle wagons, 495 (cattle, 161,171); sheep wagons, 1 17 (sheep car- 
ried, 399.998) ; coal wagons, 653 (440,000 tons); timlrer trucks, 
12; powder msgarinea, 4; iron trolleys, 4. 

No. XXXL— MANCHESTER AND SHEFnELD. 

The following, communicated by the kindnen of Mr. Meadows, 
secretary of the company, gives some particulars as to the traffic 
of the Manchester, Sheffield, and Lincolnshire lUilway * — 

* • valu«U« paper by Ur. Wyudbain ll«rdlac, rr»d U« UrNUb AMwUUon, 

St Swurscs, sod UoM r«-putiMtbc<I. 
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Ammlytit ^ iVrrcAmJiM Trttj^e. 



Osu. 


CotL. 


Stow. 


ShflBfld 

tiooda. 


ElC'Ur lad 
GraliL. 


Geo«nl 

Gooda. 


Total. 

! 


IMS. 

kUrch 

April 

May 


Tom. 

12A34 

9.689 

8.673 


Tom. 

6.176 

?.53Q 

8.661 


Tost, 

1,791 

2,262 


T"«*. 

1.169 

1,618 

2.663 


Ton*. 

6.660 

4.C98 

6.443 


Tom. 

27.010 , 
25,419 , 
27,602 1 


Total .. 


30.696 


22.267 


5.937 


6,440 


15,691 


80.031 



»EOX8T£1l or NSW PATEITTS. 



GAS-METERS. 

Samvel Clkoo, of Si, R«gent*squar^ London, civil encinc^r, 
for “rrrMm improinwiU* in gru-mcJers . — Granted April SO ; En- 
rolled October St), 1H4H. 

The patentee claima, in this invention, the dividin^c of the fras 
which passes through a meter into two or more portions, and ascer- 
taining the whole quantity by measuring a part when under pres< 
Hure, instead of measuring ail the gas which passestlirough the meter. 
Another portion of the invention claimed as new, is the making of 
the inner circle of the drum of a water-meter water-tight, that 
l^ing in water it may be buoyant, and prevent the weight of the 
dnim from pressing upon the axis. Tne principle on which the 
first part of this invention depends, is the well known law, that 
the discharges of the same fluid through different openings at the 
same pressure are proportional to the areas of the opening*. The 
arrangement of the apparatus is as followa : — The measuriiig-druir. 
of a wet meter consiAU of a huUuir concentric ring and cover. 




The drum, revolving upon an axis in water, is divided into com- 
partments »o arranged that, aa the gas entera, it shall in auccea- 
sion fiU all the chamliers, and be discharged measured. The inner 
circle c, c, of the drum in made water-tight, »o that when the 
meter U filled to a certain level with water, the drum is buoyed 
up. and would tioarlv float if otherwise utisup|K>rted ; consequently, 
there is little or no friction upon the axis. Tne from the service 
enters the meter-case through the pi|»e k, and after paasing a 
^alve, — which, when the meter is sumcientlv filled with water, is 
opened by a float m the usual way, — is diviiled iuto two streams, 
and flows through the pipe* c and n’, the latter stream being the 
one measured, and is discharged bo measured from the drum-cover 
by the pii>e e, through the opening m. Now this discharge being 
known, tne quantity of gas trial passes through the other opening 
M, is known also, and the sum of the two discharges U marked on 
the face of an index arranged in the usual way. 

To equalise the pressure, the following apparatus U used: E and 
n, are two Jioliow vessels connected uitn one another at their 
lower part*, open at the bottom, sealed hy water, and free to 
vibrate about a common centre x ; v is a slide, covering the two 



openings u and n, attached to the hood n, in such a manner that, 
as it rises nr falls, it shall move the slide v, and open or cloee 
these openings. The pipes a and a, lead into these vessels or 
bo(»dB, and the gas discharged into them U of the same pressure 
as that which flows into the meter; so that, if the regulating-hoods 
were of the same weight, and at equal distances on each side of 
the centre x, they would balance each other. Over the hood x, 
is fixed immnveably another and larger vessel n, open at the 
bottom and sealed by water, having communication with the drum 
of the meter, or rather with the drum-cover at p. The openings 
M and N, adjusted by the movement of the hood ii, arc by its 
descent partially ch»sed, and the pressure of the gaa flowing 
through them is reduced by so much as exists between the gas 
floHing into the meter-drum through the pipe n', or the initial 
rcMiure, — or that l»etween the Interior or exterior surfaces of the 
ood B, viz., one-tenth ; so that the gas now flow* through both 
openings, m and n, with the *«ime relative velocities, the discharge* 
being in proportion to their areas. 




Supposing that the Tncasuring-driim required a pressure of two- 
tenths head of water tu work it, and that the initial pressure wh« 
four-tenth*, the pressure In the co\-er of the drum and in the fixed 
hood o, will then bo two-tenth*. The goa will issue from the 
opening N, with a pressure alM> of two-tenths; and the differences 
of pressure between the interior of the hoods e and it, and the 
exterior of the IukkI e, being two-tenth*, the hood h, will have a 
descending power of two-tenths, and thus the velocities with which 
the gas iasues through m and w, will be equalised ; and so for any 
other pressure, The same principle of measureroeut may be ap- 
plied tu dry meters. 



TUBULAR FLUES. 

Tiiowas Potts, of Birmingham, brass tube maker, for “ imprww- 
nttuii in Utfimanu/aeturf 0 / tuhnhr JIufMqf ioromodrf. atut other tteam- 
boUerg ." — tiranted Aj»ril 10; Enrolled October 10, 1848. 

The object of this invention U to protect the flue* of boilers, by 
lining them with a cumpo*ition reaemhliiig that used fur brazing. 
In forming this material, ten ounces of refined tin are added tu a 
hundredweight of bath metal,** which is composed uf twu parts 
of foreign zinc and three parts of good copper. Thi* compound 
metal is rolled and formed into a tubular shape of the size re- 
quired ; after which, the tubes are annealed and stretcheil, eu as 
to straighten them and bring the edges correctly together. On 
each of these tubes is placed a tube formed of copper or an alluv 
of copper; and the compound tube la put on to a steel mandrif, 
made with a taper of about one-sixteentn of an inch into its whole 
length, w'hich not only facilitates the withdrawal of the mandril, 
but als(» gives additional thickness to that end of the tubular flue 
which is to be fixed to the fire-box of the steam-boiler. The com- 
pound tubes, each having a mandril within them, are then drawn 
through draw-plate*. It is not necesaar)' to solder together the 
edges of the inner tube, as it will lie suflictently strong without. 
The lining should he made twice as thick as the outer tube. 

The jiatentec claims the use of a lining of such a preparation 
of metal, for lining tulmlar flues of copper and of copper alloyed ; 
the object being to obtain a lining of metal which ihall be less 
prejudicially acted on by the passage uf sharp grit from the fire, 
than if the whole tube were made of copper or uf copper alloyed. 
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AXLE-BOXES AND JOURNALS. 

WtixiAM JoR.y NoitMANvri.t.e, of Park Vill«ge, Middlesex, 
(^ntlemao, fur certain imprwement4 tn railwtjf or carriage*, 
parity eofurif/iii^ of new modes of eonstruetiny the ojie-bojtee and joar^ 
naUof wheels ; cJso an imprm>ed method <f iubrirating the said joar- 
nals or other portions <f tnaehitterys by the introdaction of aqueous^ 
alkaline^ oteaginousy or saponaceous soiutionsf — Graiited May 9 ; 
Enrolled November 9, IBM. 

The claima of the patentee do not eorreapond in length with 
that of the title of the invention, aa they are simply for a peculiar 
combination of various elastic and other materials with tne axle- 
box and journal, for the purpose of rendering the lubrication of 
the journala of railway-wheels and other moving parts of ma- 
chinery more perfect ; and, secondly, for arrangements for encloa- 
ing the lubricator within a vessel, which ehalf contain it and ex- 
clude the dirt. In carrying into effect the first part of the 
invention, aa regards the axle-hoxes of railway-carriages, a shield 
or collar of vulcanised india-rubbet, or other suitable elastic suIk 
stance, is made of the form idiown in the engraving, marked A, A, 
and attached to the axle-box at its outer edge. This shield is per- 
forated in ita centre; such perforation being cut to a perfectly 
smooth surface, to aJlow the passage of the journal through it. 
The perforation is made of leas diameter than the diameter of the 
journal, and bv the tendency of the material of which the sliield 
is made to collapse, it presses so tdosely to the journal, that an 
air-tight joint is mainUioed. 




The diameter of the perforation in the shield for a four-inch 
axle should be three inches and five-eighths, the outer diameter of 
the shield should lie one-eighth of an inch less than the disc of the 
axle-box into a liich it is to fit, and it will then be found to com- 
pletely fill it. After having been stretched over the axle, the 
ahield tapers from its centre to its outer edge. For the protection 
of the elastic shield, and behind it, is placed a thin cast-iron or 
other metal shield B (secured to the axle-box by four bolts) which 
being more or less tightened, presses upon the outer {leriphery of 
the elastic shield and occasions pressure aa required to maintain 
the joint upon the axle. In adjusting this box upon the journal, 
no more cumpresnion should he put upon the outer diameter of 
the elastic shield tlinn is necesaar)* to make an air-tight joint, 
otherwise there would be considerable risk of the shield nring, 
before it could become properly lubricated. When by continued 
wear the air-tight joint can be no longer maintaineil, a loose ring 
of india-rubber, of the same diameter as the axle, and about a 
quarter of an inch in thickness, may be placed upon the axle. 
The original shield, whoso orifice has become enlarged hy wear, 
is then stretched upon this ring, and by its contractile force claspa 
it so tightlv, that a perfect joint is maintained between the two 
■urfares of the imlia-ruhher, while the axle revolves within the 
iimer or louse ring ; and the operation of tightening by the means 
of the four bolts is repeated as reouired. Or by another modifi- 
cation of this arrangement, a metaf ring is intnxluced in contact 
with the axle, using the contractile wrte of the india-rubber 
shield to keep the ring in dose contact with the p<dishcd axle. 
The**e axle-boxes slmuld be filled with a saponaceous grease in a 
semi-fluid state, so that it may flow towards the shield, a/id lubri- 
cate it without delay. 'J‘he top of the axle is of a circular form, 
with a lid furnisheil with a small air-hole screwed thereon, and 
efTectually r)iH«ing the box. The grease is introduced through the 
aperture whenever required. 



MANUFACTURE OF WHEELS. 

John AaoBvav, of Openahaw, near Manchester, for “ oertoin im- 
provements in the eonstmetion and manufacture qf wheels for use upon 
raUwoys and common roods, and in the methods of preparing and 
constructing the tyres used thereonf—Gmultd March, II ; Enrolled 
September 11, lets. 

Fig. 1. in the annexed woodciita Is a side elevation and a lon- 
gitudinal aection, showing the first part of the patentee's inven- 
tion. 




The nave a ia made of cast-iron, and presents the same appear- 
ance on each side of the wheel, having six proiecting-arms o', a\ 
with sufficient space between them transversely to admit of the 
insertion of the wooden pieces 6, 6 . They are also divided in the 
same direction by the rauial plates o% o*, while the circumfereti- 
tial portions o*, o\ are of equal breadth and extend transversely 
between them in the recess thus formed. On each side of the 
radial plates o% a\ are placed one of the wmiden pieces 6, 6, one 
side of each of which is prepared so as to abut upon the radial 
plates a', a^ and being fumiahed with a notch, by which the pro- 
jections of the circumferential plates o', are cleared, they im- 
pinge upon each other radially, til) they reach the periphery of the 
wheel ; all lateral action being prevented by dowela, inserted be- 
tween them. The opposite sides of the pieces 6, fr, diverge slightly 
from the radial line ; and between them the wooden wedges d, d, 
which are prepared to a oorrespooding angle, are inserted, and 
driven on towards the nave. The pieces 6. 6, are brought firmly 
into contact with the radial plates a% their escape outwardly 
being prevented by the plates o', o'. When these wedges are 
driven up. they are secured to the nave by the bolts d\ d\ passing 
through them transversely, any lateral motion between tliein and 
the pieces A, A. being prevented by metal tongues. The wheel 
then appears like a disc of wood with an iron nave; and in this 
state it IS placed in a lathe, and the periphery trimmed and turned 
to the required diameter. A wheel tnus constructed, olthougli 
without a tyre, could suffer no dismemberment until the remov al 
of the bolts. The methods which the patentee employs for se- 
curing the tyros to the wheel, form the third and fourth scries of 
improvements. The tyre f upon this wheel is slightly convex 
upon its inner circumference, and when it has been pul upon the 
wheel in a heated state, and allowed to contract in cooling, this 
convexity enables it to assume and retain a more effectual hold 
upon the wooden portion of the periphery, than if its inner cir- 
cumference were a flat surface of the ordinary kind. The tjTe is 
secured to the nave u by means of the bolts 

Fig. 9, is a front elevation and longitudinal section, illustrating 
the method of constructing the wheel according to another im- 
provement. p is the tyre, furnished with two inner flanges p', p>, 
the spare between which U equal to the thickness of the spokei 
r, r, transversely : this tyre, it must be understood, is laid down 
cold, and the spokes are then arranged in order within it, their 
motion laterally being prevented by flanges at a short distance 
from the point of abutment of the spokes. Upon the nave s thev 
converge on each side in lines radiatingto the centre of the wheel, 
or to some centre determined by practice as the most suitable, 
but in either case sufficiently to admit of the insertion of the 
wedges t, /, between them. These wedges are driven up by a 
tapering mandril and by other mandrils of increasing diameter 
successively until the effectual contact of the spokes with the 
inner circumference of the tyre and with the weilge* is effected. 

The wheel is then placed in a lathe, and the ends of the spokes 
and wedges prepared for the reception of the nave, which may he 
of cast or wniught-iron. The nave is made in two equal part>», 
consisting of as many armsr',s', aa there are wooden spokes to 
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th<*irheel; while the bona, or that part of each which ia inserted 
in the «*heel tranaveraelr, la made slightly taperiiif? towarda the 
other : the lupi or projectiona #% which rorre»|K»nd with the 
number of wedjfca f, are made equally tapering, the heada uf the 
wedgea being cut away to rei’ei\’e them, and the receMtes thus 
formed in the boss impinging upon the ends of the apokea. 
M’henever the bolts which aecure the two portions of the nave 
with each other and to the spokes, are screwed up by the nuts, 
their action upon the surfaces of the boss of each portion of the 
nave causes the wedges to be driven up further between the spokes 
r, r, which are altai brought into more efTectual contact with the 
inner circumference of tfie tyre, as a small space is left lietween 
tlie two portions of the nave in the middle of the wheel. In this 
wheel the tyre is show n attached by jagged spikes, one of which 
is driven into each spoke. 

The next impro^ement consists of a cast-iron wheel; the nave 
from which the arms radiate, and the inner or cast-iron tyre, is 
formed in tlie usual manner, the outer tvre l>eing made of wnnight- 
iron. Thearmstif the wheel huvea hollow opening oralol, cxteml- 
ing from the inner lyre to the nave; down this opening tlie bolts 
which secure the outer tyre to the wheel, pass, and are held by 
rotters driven transversely through the nave, under the first 
aeries of improvements. (Ine great advantage of this method is, 
that as the outer tvre becomes bxise by continual wear, it ran be 
tightened and hr/d fast to the wheel by merely driving up the 
cotters, w ithout involving the necessity of rc-lyring the wheel; and 
tliis applies equally to w ooden as to iron w heels. The fifth part 
of the improvements refers to a method of preparing, dressing, and 
finishing the outer surfuce of tyres fur railway wheels, by grinding 
them with hard stone, instead of dre>Mung them in the lathe 
ill the ordiiiar}’ manner. 



HEATING AND VENTILATION. 

John Brittken, of Birmingham, machinist, for ^^ccrMin tm- 
ftnurmettU in hfating^ rentthting^ and riming and trrnting 

I hr doom of apartment* ; at»o m tilting at*d rtniihting carriage* ; 
paria of irAirA impromnenta are afplirahie to other tike jmrpoara”^ 
(iranted April SO ; Enrolled October 20, 18*8. 

l*his specification is so comprehensive, that we can only notice 
the principal ohjei^ts which the invention is intended to accomplish. 
In the first place, the patentee claims a mode of closing fire- 
places or stoves with ground glass, introduce<l like panels into the 
iron frame. The door is phiced in front of the fire, and is not 
hinged to the frame of the stove in the usual manner, but rests 
ujMui a sliding damper below- the bottom of the fire ; thus by with- 
drawing the damper, the door is also withdrawn at the same time 
for the admission of air to the fire. The door i« kept close to the 
frame at the top by means of a weighted latch. The second imrt 
of the inventiun relates to the ventilating of apartments. This 
the patentee proposes to do by closing up the fire-place by a door, 
and supplying the fire with air bv mean* of a pipe from tne top of 
the room. The pipe conveying t)ie air U divided into two branenew, 
one of which deli» ers the air alsive the fire directly into the chim- 
ney. and the other delivers it Ik'Iuw the fire to aid the combustion 
«f the fuel : it i* provided with a valve or damjier, by which the 
intensity of the fire can lie reguhitt^ as required. Another iiart 
of (he inveiitiun cunsistsof a CHiidle-giiard to prevent candle* from 
glittering. It is fonned by a cap, which is placed upon the top of 
the candle, the upper part of tne cap forming a ring round the 
melted ]iart of the tallow, and, as the candle burns away, the cap 
descends with it by its own weight. Improvements in the 
windnwF! of carriage* are comprised in this specification : the im- 
provements prtiposed consisting in having the windows to open 
outwards witn hinges, like French windows of houses; and a pro- 
jecting roof to the carriage is projwsed, for the purpose of avoiuing 
draft:*. The hinges and locks of doors come next within the scope 
of the patentee's improvements. Among other alterations, ne 
proposes to place the common arm-spring on the op^Kisite side of 
the door to that on which it is usually placed. The two last parts 
of the inventiim relate to the latches and locks of doors. The 
patentee descril>es a variety of methods of effecting the liAing of 
the latch or other faMteniugs of doora, by simply puliing the door- 
knob on one side of the dtuir, or by pushing in on the other. 
The pin or md iNinnecling the two knobs is so connected by levers 
or Ollier apparatus to the latch or latlt, that any motion given to 
it will lift the latch. The last part consists in a moile of locking 
lucks without the aid of tlie opening key. It consists in forming 



the pins upon the tumblers bevelled on one side, eo that by simply 
pushing forward the bolt, by means of a small lever attached to a 
fiandle, the pins will be raised from their respective notches by 
their peculiar shape, and thus all<iw the holt to pass ; but the ver- 
tical races of the pins fully lock the bolt, and prevent its being 
forced back without the key. 



ROTARY STEA.M-ENGINE. 

Isaiah Davira. of Birmingham, engineer, for ^*improremmta ta 
aieam^Hginoa and toeutnotive-earrkigee ; varta of vhirh are a/ao ep- 
piicafite tu other laMcAiViery." — Graiited May 2 ; Enrolled November 
2, 18i8. 

Tlie improvements in steam-engines comprised in this specifica- 
tion have chiefly reference to rotary .engines, and to a new kind 
of stuffing.box adapted to the shafts of such engines, for the pur- 
pose of keeping them steam-tight, where the shafts passthrough 
the curves, with little fnetiou. The patentee uses a nietnllic 
parking, which consists of several segments, the larger set of 
which are adapted to the size of the box. and are furni»hed with a 
flange piece projecting inwards so as to fit the shaft ; while the 
inner set of segments arc placed within, so as to rest on this flange 
piece : the whole are prevented turning by two fixed ribs running 
parallel with the shafl. These segments are cut mi ns to leave 
about one-eighth of an inch betw isMi the ends and are placed mi as 
to “ break joint," as it is technically termed. The w hole are forced 
up by spiral spriiip. ph-iced in recesses cost In the box : the steam 
has access to the ImcK, and also acts aa a spring thereto. Metal 
discs nru placed above and below this parking, and the whole is 
secured in the usual nianner. Another improvement consists in 
fitting the piston of rotar)*-engiiies to the shaft, by means of 
three fenthoni let into the shaft, instead of ke\ing it fast. This 
is to prevent the piston turning on the sJiaft, arid at the wume time 
to admit of any sliglit end-movement consequent on its application 
as a motive-power, without giving rise to a jn^at amount of 
friction, which wimld otherwise be produced in the cylinder. 
Another part of the invention consists in working the expansive- 
valves of steam-engines by a douhle-actiagcam, ao thatby moving 
a lever, which changes the position of the lUfferent connections, 
the steam is cut utf at a different point of the stroke. 

The mode of c^mnecting the engine in locomotive-carriages to 
the driving-wheels forms another part of the patentee's claim*. 
The engine U placed midway between the wheels, within the 
framing. The axle projecting through has a suitable crank af- 
fixed at each end ; these being connected by the rods to similar 
cranks on the driving-axle, describing a circle of the proper 
radius from the centre. According to the ordinary method uf 
constructing these carriages, (the engine being a fixture to the 
framing, and the driving-axle moving vertically in the axle-guards 
or gabs), the distance of the centres must be increased or dimio- 
Uhed, as the points are nearer or farther from a straight line : to 
prevent which, tlie patentee constructs the axle-guards in tiortions 
of circles, struck from the centres of the engine-shaA and crank- 
pin ; consequently the axle-buxcw are kept at the same distance, 
whatever may be the rise and fall of the framing on the driving- 
axles. 



LAYING-DOU'N OF RAILS. 

Lkwis Dcndar BuoniR Gordon, of Abingdon-xtreet, West- 
minster, for inipn/vement or improtvmenta in raUvaya" 

Granted .May 9; Enrolled November 9, 1HA8. 

The patentee puts in five claims for improvements inthecon- 
rimetion of railways. The first is for forming the ends of rails 
in such inHiiner thut the end of one shall rest U|k>u the end of the 
next. Second, the aiia]itation of thin mallealile plate-iron to form 
the sleepers fur supporting the rails, combined with a mode of 
fastening the chair*i to the sleeperR. Third, a mode of support- 
ing the eml* of adjoining rails by a trough or girder. Fourth, a 
mode of fastening the rails in the chairs. And hvslly, a mode 
of preparing the key* of railway-chairs. 

The firwt of theta.'’ improvements consists in forming the ends of 
the abutting rails in such manner, thut the end of one of them 
shall rest upon the other; the end of one rail being cut so that, 
when laid in the chair, it shall rest as well upon the end of the 
rail as upon the ch.iir. In the second impruvemeut, tlie patentee 
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his mode of funning the eleepcr m foUoirA. The chair U 
ca»t upon the aleeper. A plate of iron uf about li or 16 inchea in 
width, and uf from one*«ixth to one*-fourth of an inch in thick- 
ne«H, is) then to be bent in the directiun of its breadth into a circu- 
lar curve, having a radiua of from about 30 to 36 inches aa most 
deairable. The moulds fur the chairs are placed In the foundry in 
the exact relative position to each other that they should occupy 
when i>ermai)ently laid, and upon them is placed the bent plate, 
«ith tne convex side downwards to the moulds. The caat-irrui is 
then run into the moulds, and in such manner as to imbed in the 
metal of the chair itself a portion of the curved plate ; the cast 
metal being of about the thickness of half an inch upon the upper 
aide of the plate. Thus will the chair be securely (Uist upon tlie 
curved plate, and hrmly fixed without any bolts or pins. In 
carrying into effect the third inipr(»vement, upon the *>ides of the 
chairs are projectintf pieces or ledges, upon which the girder is 
placed. The one shown by the patentee in his drawings, is uf a 
trough-ahnue, that is, it paitses along beneath the rail to he sup- 
ported, and also along the sides, so as effectually to support the 
rail. I'ho mode uf fastening the rails to the chair is effected by 
means of a screwed bolt passing through one of the cheeks of the 
chairs, and through a nut; it is MTCwed thrtmgh the nut, and nut 
through the chair, the nut fitting into a recess on the inside of the 
cheek to receive it, and prevent it from turning when the pin is 
screwed uu. In the fifth improvement, for the mode of preparing 
the wood Keys, the patentee proceeds thus. He makes a varnish 
hy cumhining with any uf the dr>'ing oils red lead, in the pro)H»r- 
tion of about ^ to of the latter : these are to be subjected to 
heat for several hours, and while at the temperature of about 450^ 
Fahrenheit, the wood keys are imniemed therein, and the wm»d 
becomes thoroughly impregnated, so ns to withstand the tendency 
of the dr)’ness or moisture of the atmosphere to effect its bulk. 



MEASURING W^VTER. 

Edwakd H.uau, of M'akefield, pltimber, and manager of the 
Wakefield Waterw«frks Company, for “un iniTtititm fur mmsuring 
mafer or any ofAcr yfuid." — Granted May 9 ; Enrolled Novemlier 9, 
1843. 

This invention for measuring water or other liquids consists of a 
wheel or drum, divided vertically by a partition, which contains 
oil each siile three measuring chambers. Above the drum is a 
** preparatory cistern," into which the liquid flows from two feed- 
pipes, and which is divided into four parts. The water flows frtim 
this cistern in two streams into one of the measuring chambers on 
either side uf the partition alternately ; so that while one chamlier 
is filling, the liquid flows through tiie machine : hut the gauge- 
cocks and other parts of the machine being so nicely adjusted, and 
iU being made to register twice as much as is actually measured, 
no error it is stated can occur. This drum is miuinttMl on a hori- 
fontal spindle, and carries at one end a toothed wheel which gears 
into a toothed pinion, and communicates its revolving motion to an 
ordinary indicating apparatus as usual. On the periphery of the 
yerlicnf partition are six projecting pins (equal to the number of 
measuring chambers), which catch against and rest upon the extre- 
mity of a tuiiibling lex'er, which is weighted at the (tther end hy 
a ball ; so that when the weight of the water in the measuring 
ehumher exceeds that of the regulator, it gives way, allows the pin 
to fall, the chamber to turn, and the water consequently to flow out. 
The patentee claims— An apparatus or machine consisting uf a 
‘ preparatory cistern' in connection with a drum or wheel contain- 
ing two sets of measuring chambers, into which the water flows 
alternately from openings in the * preparatur)’ cistern,’ and made 
to revolve hy the liquid ; and also the employmeut uf the tumbling- 
lever, ur regulator, as before described. 



MANUFACTURE OF IRON. 

CnAai.f:s Attwooo, of H’olsingham, Durham, Esq., for a “cer- 
tain impnn'tmeut or imprttmuntta in the manufacture if inm."— 
Granted April IH; Enrolled October IH, 184H. 

The object of this invention is to obtain a better reduction of 
small pieces uf the ore which at present run through the cuke, 
Ac. to the bottom of the furnace, without having come auflficiently 
in contact with the limestone and other substances usually mixed 



with the ore in blasUfumace*. The small pieces of ore to be ope- 
rated on are mixed with a bituminous coal, which will agglutinate 
in the nrocesft of coking, in the proportion of about one-fourth of 
the weight of the coal. • The mass so mixed is afterwards coked in 
the ordinary way of coking coal for smelting purposes, and the ore 
hecumes involved in the body of the coke, by which it is retained, 
till freed, hy the subsequent process of smelting. Ore so combined 
cannot fall through the blast furnace faster than the coke with 
which it is combined ; it will therefore have abundance of time 
to combine with cariion to the required extent, before it reaches 
the bottom of the furnace. With regard to the siic of the parti- 
cles of ore that will be benefited by such treatment, anything 
from the size of a ben’s egg or large walnut, down to the smallest 
particles of dust, it will be proper to subject to such combiiiatiuii 
with coal previous to coking; but anything materially larger, it 
would be unnecessary to subject to such treatment, as it becomes 
properly reduced in the ordinary method of smelting iron. 

The patentee finds that cuke formed of the kind of coal found 
in Durham and Northumberland wilL, after having been coked 
and combined w ith one quarter of iU weight of ore, hear a burden 
of ore, in the ordinary manner of charging the blast furnace, 
equal to the same weii;ht of coke without such combination uf 
iron ore ; it therefore becomes improved to a very considerable 
degree, independently of the advantage derived from a proper 
reuuction of the smaller particles of ore effected by this process. 



SELF-ACTING SAFETY-VALVE. 

EnwAin ^Vai.msi.ky, of Heaton Norris, Lancashire, cotton 
spinner, for “cer/fiin improrerf apparaftt/r for ortventxnQ the 
of WfliTO-bof/cr*." — Grunted April ^7 ; Enrolled October 27, 1648. 

This invention is chiefly applicable to low-pressure boilers, the 
safc^ty-valves of which are lilted, when the jireasure becomes too 
great, by a weight of water forced out of the boiler and acting at 
the end of a lever. 

This apparatus conaists of a vertical tube, containing a column 
of water, which may be the ordinary feed-head. In this the water 
is sustained at a certain height, according to the pressure of the 
steam. A little higher than the surface of the water is placed a 
‘lurisontal branch-pipe, leading to a descending-tube, down which 
the water flows when forced over by any undue pressure in the 
•loiler. Immediately under the descending pipe is placed a small 
circular pan with a bottom slightly conical, suspended on the emi 
of a lung lever. This lever forms a continuation of the safety- 
valve lever from the fulcrum in an opposite direction to the 
weighted end, and is so adjusted, that when the pressure of 
the steam is at the proper height, it will be nearly in etpiilibriuin, 
the preponderance being slightly in favour of the wcightefl end uf 
the lever. M'hen the pressure becomes too high, the water 
column will be elevated so as to run down the Jiipe, and will be 
cuiught in the pan. This additional weight of water causes that 
end uf the lever tu prepunderate, which will immediately dcsceud, 
thereby raising the safety-valve. The pan is furnisheil with a 
small valve in the bottom, having a short stem projecting through, 
Au that on completing its descent this pin comes in contact with the 
bottom of a receiver, thus raising the valve and allowing the water 
to flow out. The steam in the mean time hav ing been reduced to 
its ordinary pressure, the whole assumes its original position. 

A second improvement consists of an apparatus for opening a 
valve in a channel leadii^ Into the fire-place, diret'tly above the 
dead plate. The cover of this channel is connected with the op- 
posite end of a lever from which the float is suspended. In the 
event of the water falling below the proper level in the boiler, the 
float will consequently sink, thereby causing the opposite end of 
the lever to remove the cover from the oir-chamiel, and allow a 
current of cold air to pass through the fire. The Mme principle 
is scarcely applicable to high-pressure boilers, because the 
column of water would require to be iccouveuieutly high. To 
obviate this difficulty, the patentee employs only a short length uf 
vertical tube, through which however the water does not rise 
until the safety-valve has been raised by the pressure uf the 
steam ; the weight of water being in this case only a supplemental 
assistant in opening the valve further after it bos beeu raised by 
the steam-pressure. 
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COUPLING IRONS. 

Damikl Riob Pratt, of Worc^or, ITnIted of Amerie^ 

for maMrurv for osmnwting raiiwag carHaget.'*^^nated April 
!I7 ; Enrolled October ?7, tHI6. 

Thin apecificAtioo de«cribe» a mode of constructing what the 
patentee calls a self-acting? coupling, for connecting t<vether 
railwajr carriages. The object to be effected by the use of it is, 
that when two carriages to which it is applied are brought toge- 
Uier, end to end, the coupling connects and secures itself. It is 
formed of a moveable and peculiarly-shaped book, to which the 
draw-link attaches itself. It is represent^ In the annexed figure, 




A, A‘, being the two ends of the draw-bars of two separate car- 
riages. The ends of the draw-bars are provided with the concave 
buffing-plate B, B'; a bole passes through the centre of each 
huffing-plate and into the ends of the draw-bars, through which 
psaees tne eoupling-Unk C. Hooks D, D'. are jointed to the draw- 
oars by fulcrum-pina, upon which the hooks are at liberty to move. 
They are of Uie peculiar shape shown, and the ends so formed 
that when the end of the coupling-link passes through the bole 
into the interior of the draw-bar, it comes against the end book 
D”, and thereby raises it suffirientlv to allow the end of the 
I'mipling-link to pass under the end of it ; so soon, however, as 
the end of the linx has thus passed, it comes in contact with the 
other end D*' of the book, and depresses it, and also the other 
end 1>" takes bold of the link and retains it fW. The hook may 
be released by means of a cord or chain attached to the upper 
part of it being pulled, and thereby raised. The patentee states, 
nia improvement may be attached to all descriptions of railway 
carriages, whether with or without spring-buffers and draw-rods ; 
and he claims the hook, in conjunction with the ooupUng-link 
described.~i*(iUenf Journai. 



THE BLAST OF ENGINE- FURNACES. 

Evokwb Ablon, of Panton-atreet, Haytnarket, for ^improfrfmenU 
m ineretuing (Ac <ji chimnfg»qf hctjmotive and oilier engines.**— 
Granted April 8 ; Enrolled October B, 1848. 

Tlie object of this invention is to produce a steady draft or 
blast in the furnaces of locomotive eiinnes more particularly, by 
causing a quantity of atmospheric air to oe drawn into the chimney 
by the action of the escape-steam. In the annexed woodcut, 




r c, c, repreeents the form of the pipe by which the air is admitted 
into the chimney, the mouth d being enlarged for the entrance of 
the air. The following are the proportions of the pipe, to which 
considerable importance is attacned by the patentee The open- 



ing of the escape-pipe being circular, to ascertain its surface and 
its diameter it is necessary to measure the aise of one of the 
cylinders of the engines of the lucomotire in cubic inchee, and by 
deducting the cube of the piston (measured in the same way) tbe 
number of cubical inches remaining being divided by three nuo- 
dred and ninety-four, the quotient of that division will indicate 
the number of ti^uare inches that tbe opening of the escape-pipe 
should have. The diameter of the opening of the escape-pipe 
ia to the diameter of tlie cylindrical pail as four is to five. The 
height 6', fr", of that cylindrical part is equal to five time* the 
diameter b' d”. The diameter 6', d', of the part n*, ia to the 
diameter ot the part e, e, as five la to seven, and its height 
A, d% ia eoual to the diameter 6, 6, of the opening of tbe c e ca p o 
pipe a. The locomotive-engine being put into motion, tbe steam 
from the ^Uer passes through the escape-pipe a, and produces in ' 
it a powerful suction of air, which fiows into that pipe through its 
mouth d ; and ita acquired speed, it is stated, remains in it constant 
on account of its inertia, and although the action of the escape of 
steam be intermittent. Then a powerful current of air mixed 
with steam escapes in the chimney, and produces a powerful un- 
interrupted draft. The pipe throu^ whi^ the air passes may be 
arrang^ in any other form around the chimney, and may enter 
into the Bmoke-h<»x by one of ita lateral aides instead of entering 
by the front. Tbe patentee claims the mode of arranging appa- 
ratus whereby currents of steam and air are brought to act toge- 
ther in the chimneys of locomotive and other engines, to as to 
accelerate the draft therein. 



IMPROVEMENTS IN SEWERS. 

Deeign for a Diaphragm Double Sewer, for eeparalittg or eombining 
ffoueo-drainage and Sur/aee-drainage. — Registered by W. B. Mor- 
TATT, Esq., of Spring-gardens. 

The annexed engraving represents a design for a main sewer, 
the novelty of which consists in forming it in two separate cham- 
bers, the upper or larger portion A forming a subway for means 
of access to the lower sewer B, and house-drrins E, £, and also 
fur the passage of surface-water from inlets D, D. It may also be 
used for electric telegraph, gas, or water pipesi, so as to prevent 
tbe breaking up of the pavement. A tube may also be inserted 
above the level of the inlet D, for placing service-water or gas- 
pipes to houses, ficc. 




The engraving represents a transverse vertical Mction of a 
sewer constructed on the principle describe^ showing tbe dia- 
phragm and trap. 

A, the subway. B, the main sewer, which is separated by the 
diaphragm V. Yhis diaphragm la continued thrnuguoutthe entire 
length of the sewer, but has inserted at intervals a moveable trap 
F, which may be raised for cleaning the house-drains and main 
sewer, if required, and may he used for fiushing with surface 
water. £, £, inlet for house-drainage. D, D, inlet for surfisoe- 
drainage. 

Protection has been obtained for the diaphragm C, and trap F, 
which^ toMther with the separate pasnageH A, B, are new, as ap- 
plied in toe manner herein shown . — Palent Journal. 
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JOINTING CLAMP. 

JMnting and Camprtuting Scrtv Cramp . — Patented by Mr. Jakbs 
K iMHcaLET, of Inge>»treet, 




The aceompanfinff enjrravinK fully explain! the natnre of an 
infreniou! clamps to be applied for iointinfc of doors, Its con> 
Btrurtiun is extremely simple, and its power grr^at, and it can be 
easily fixed and removed. It is applicable in all cases where two 
bodies require a fixity and perfect union, and in the laying of 
floors it compresses tne boards very graduaJIv and truly together. 
It does not require the workman to rise off his knees when using 
it (as in all former ones) to effect a leverage, one progressive and 
uninterrupted motion only being wanted; moreover, it can be left, 
with its full pressure upon its work when necessary, unattended, 
and with perfect safety. Amongst builders, shipwrights, coach- 
makers, and others, a cramp to improve upon the ponderous and 
tedious action of the present kinds In use, oas been an object long 
looked for, and the one described appears to be an invention which 
will prove a great auxiliary to the working department of every 
one engaged in the above pursuits, — aa multiplying power, re- ' 
ducing labour, and increasing dispatch. It is contrived in but I 
few parts, and breakage or derangement appears imposaible. The I 
co«t of the instnunent is two guineas. 



NEW LEVER VICE. 

The accompanying cut and deacription will explain the principle 
of a new lever vice, patented by Messrs. J. Peck and L. Pardee, 
of the United States. The following qualities, it is claimed, give 
it a decided eupcrlority over all over vices;— 




Greeter strength than any other vice of equal weight posaessea. 
Greater power, and so applied as to save.^ in work requiring fre- 
quent changes, at least one hour in ten, as it is worked entir^y hr 
the foot, without the necessity of laying down a file, or other tool, 
or without any use of the band, whatever. It can be changed to 
receive work from one-sixteenth of an inch, to eight or ten inchee 
in width, aa easily and as quickly as any other vice can be moved 
one-fouitb of an inch. Aud heavy work, requiring both hands to 



lift, can he easily placed In the vice, without callii^ the aMistance 
of a second man ; it will soon pav for itself in saving of time. It 
is much easier fur the labourer, the strain upon the breast in turn- 
ing up a screw ic entirely avoided, and the vice can be closely ap- 
proached without being obliged to bend the body over the end of 
the screw, as in other vices. When the vice is forced up, it be- 
comes more firmly attached to the bench than any other vice can 
be, rendering the whole much more solid, which in chipping, and 
other heavy work, is very desirable. 

0, sliding jaw. b, jointed, or swinging jaw. c, rail on which the 
sliding jaw moves, d, click which catches ill ratchet on roil r, and 
holds the sliding Jaw firmly where placed, c, jointed lever (elbow 
joint), which turns on pinn e r, imd is attached to prong of rail c, 
and the lower end of the twinging jaw. foot-lever with joint 
attached to leg of bench, and connected by rod i with jointed 
lever. A, click which catches in ratchet at the foot of the lurwarfl 
bench leg, and holds the jaws firmly as forced by the combined 
levers; it is easily tripped with the foot. / is a spiral spring 
which lifts the foot-lever, and Uirovs open the jaw. 



THE GREAT AMALGAMATION. 

The great amalgamation of the three companies, the London 
and North-Western Railway, the Great Western Railway, and the 
South-M'estern Railway, is attracting the attention not only of 
railway men, but of the public at large. Considered as an amal- 
gamation oi fifty milUons of capita), it is certainly the largest 
financial operation of tlie kind yet effected. The capital of the 
Bank of England is not a third ^rt of that of the Great Amalga- 
mation; the union of the two ^st India Companies, w hich re- 
sulted in that which now exists was not equal in importance ; the 
Bouth Sea Company did not propose to touch so large an amount 
of capital. Abroad no example is to be found of a private enter- 
prise so mat. Yet, conriaered in its individutd features, the 
measure does not bear that unprecedented rharacter. The an- 
nexation of the Great Western to the London and North- 
Western, is not greater than the annexation of the Grand Junction 
to the London and Birmingham ; and the annexation of the South- 
Western is of still levs importance. It is therefore tlie aggregate 
to be constituted which gives character to the measure. 

To hold forth any certain views with regard to the course likely 
to be followed by the managers of this system of policy is in au 
far futile, as it Is by no means sure that they have a design of 
ultimately call ing it out in good faith. M^hen we consider what 
temporary ohiects the proposition of such a plan is calculated to 
serve, regardless of its execution, it is prudent to hesitate before 
we assume too hastily how it wUl be carried out. If we recollect 
that there is no compulsion on one of the chief members of the 
league (namely, the Great Western,) to amalgamate ; if we recol- 
lect that a purposed contest has been long earned on, and has ended 
in the achievement of the objects by the party last-named ; when w e 
consider the ambition of tbeir views, and the indUpo«iticm of the 
London and North-Western shareholders towards them, we mii»>t 
feel how uncertain is it, so far as the parties themselves are con- 
cerned, whether they will persevere, — and still more uncertain, 
whether they will he allowed by the legislature, in oppositioo to 
the public voice and intercsti, to carry out the measure in the 
form in which the several boards may settle it with each other. 

It hapjiens (not unexpectedly to those who know anything of 
the parties) that the avowed object of this leane U to raise fares, 
and constitute a monopoly ; and no time could be more unluckily 
chosen for the promotion of such designs. Three years ag(K the 
high-fare party were beaten by the conclusive evidence oi fMts, 
and forcen to give way to a policy which gained neither their con- 
viction nor their sympathies. And as they have ever since been on 
the look-out for tlie opportunity of reverting to their old course, 
the moment a decline took pl^e in railway dividends, it was 
instantly asserted that it was owing to the lower fares and in- 
creased accommodation : and the directors, seconded by the sym- 
pathiee of shareholders of their own school, have Inst no time in 
doing away with the day-tirkete, raising the fares, and diminisliing 
the number of trains,->^d this is but the beginning. 

It has not been asked, what were the reasons which led to the 
adoption of the low-fare system,— it is quite forgotten that it was 
the experience of its success which was the cause of its adoption; and 
some inquiry it would be thought might be made, before its abandon- 
ment was determined on. At any rate, while the country was in its 
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ordinary state, the loa -fare •yslcm was fullr competent tofn^’^frood 
di« idenijs ; and it is therefore quite ^mnmUeaM to assert that it has 
ceased to be able to do nj, or that it is the cause of lower dividends. 
No one ever supposed or asserted that that system was competent 
to (five a maximum dividend, irrespective of all other causes ; and 
atill leas that the low>fare system, or the hiiHi-fure system, or any 
system, could ^ve the same amount of dividend, in defiance of the 
depression resulting from the ^eatest husnci.-il and political crisis 
which the world has yet seen,— and (if we take into account the 
ftiilure of the frrain. p<iUtf». cotton, sutfsr, aftd other crops, and the 
prevalence of cholera, influenza) and the ^freatest physical crisis. 

If wo were to sit di»wn and estimate before-hand what would 
he the results of such a crisits we surely could not be surprised 
at a fulling off of dividends fn»m ten to seven per cent. ; and if 
we had a fore-knowledge of such a crisis, we should be able to 
decide that there must be a falling-off in the bustness of the 
countr}'. such as after-knowledge pn>ves. Thi^ is a truism: and 
it is perfectly idle to charge the diminution of revenue on the 
fare system. That there has been a diminution consequent on the 
opening of a great number t»f branches, we believe j but that is to 
a great extent a necessary evil, and is tem|H»rary in its operation ; 
at all events, the public are not to suffer. 'riifiMe gentlemen 
who w'ere very anxious for ^calves" and new shares in 18-t3, and 
who pocketed the premiums «»(>on them, are not to turn round in 
IftlM, and make the public pay. because their brunches are not yet 
yielding the full ten per cent. At the same time we believe, as 
said in some letters in the A/orarn^r //miA/ on **Uailway Legislation 
and Railway Administration,"* that the uniform fares have pressed 
heavily on some of the bnnich lines; for with a new and unde- 
veloped traffic, an absolutely low-fare is of no good; because it has 
no effect in diverting the old traffic on to the line of railway, and 
which time ia the chief agent in effecting. A reduction in fares 
will Mtimiilate a traffic alreiidy existing, but has not such great 
effect in diverting traffic fmm nccu»toiiie<l routes, and in overcom- 
ing the prejudices of old women and ob»tiiiute men. The remedy 
pro|H)sed for this is a practical one; and that is, to give the Rail- 
way Roard the power of allowing alterations in the tariffs of fares 
Wneticial to the companies and to the public. The writer just 
named has pointed out that, so far from fares being raised, they 
might, if the companies had the power, be bcnefirialiy lowered to 
many of the great towns and places of chief resort ; whereby the 
revenues of the companies would be much increased, A Railway 
Hoard, to be goiul fur anything, nhuuld have the |H»wer of miti- 
gating those regulations which prctui harshly on the publicand (he 
companies ; and, as the writer in question has shown, there is great 
riH»m for the exercise of such discretionary functions in the case 
utf* amalgamations, loans, new stations, fares preference shares 
and many minor arrangements for which the expense and delay of 
an act o^ parliament is now needlessly required. 

If. every time there is a commercial jiantc, the busines-s and 
energies of the country are to be atill further depressed by the 
railways putting the screw on to tho me.^n.s of cimveyanre, the 
public will find the need of ridding themselves of such an opjtres- 
sion ; and an additional argument will he furnished fur taking 
railw.iys into the hands of the government. 

.Altogether, the policy of abridging tho public accommodation is 
as odious ns it is uiipnthtable, but it is held by a certain school who 
are amongst the worst enemies the railway system ha.s ever had. 
Mr. Glyn has itlways advocated munopttly, high fares, and govern- 
ment meddling; and his brother chuirtiteii have much the same 
vieas. They have already met severe rebuffs in the narrow policy 
to which they are attached; but in the present instance failure is 
sure to attend them, whether successful or unsuccessful in carrying 
a bill through parliament. The public arc fully aware of the mo- 
tives on which It is founded ; and either a bill will be granted, ac- 
companied by such stipulations as permanently to reduce the income 
of the companies, or free competition in railways will be allowed, 
the result of which will be, at an early date, a cheap line betweeu 
l^ndon and Uirtningham. One railway man already talks of a line 
at ,i‘3,000 per mile ; and it is practicable. In either caae the ex- 
pectations of the shareholders will be greviuusly deceived ; and 
therefore we say, failure must result. 

Mr. niyn ia himself one of the authors of the present difficulties, 
for it was he who advocated the limitation of dividends to ten per 
cent., and its enactment by the legislature ; a ineamtre uncalleil fur 
and injudicious, for while it did not propitiate those who objected 
to railway profits, it trammelled the companies. M'hile there are 
famines and panie.s, traffic must fluctuate, — and therefore profits 
must fluctuate. ^Vhile the object U to declare a maximum divi. 



dend of ten per cent., there arc on means of forming a reserve to 
equalize the dividends ; but, were there no restriction, proflU above 
ten per cent, would be reserved to keep up the divlaends in un- 
favourable years. ThU is now rendered impossible, whereby very 
great hardsliips are inflicted on railway shareholders. The leaH 
that should have been given is an average ten per cent, from Lbc 
time of o|>ening. 

The railway system Is yet in its infancy ; and nothing can be 
more unwise than the constant efforts to shackle it and to cramp 
it; and the more directors attempt to do so. the more they peril 
the existence of the undertakings to which they belong. Inte- 
rested and prejudiced parties may choose to ns-^rt that nothing 
more can b« done; but whoever Imiks at the history of the last 
twenty years will never dure to tie himself down to aoy such mo- 
ditions. It is the very result of improvement, that it allows fur- 
ther improvements to be made. It would never answer to make a 
machine for half a dozen pins ; but when thousands are wanted 
machines are set up. A great tr.nffic makes expensive engiues 
cheap ; a high speen authorises those means which were liefore un- 
thought of. Alter all, dare any one say that engines cannot be 
made lighter, rails cheaper, bridges and viaducts of readier cod- 
struction, and gradients of greater inclination ? The claimants to 
effect these things — nay, who are now doing them, — are already at 
the doors ; the minds of thousands of ingenious men are at work 
in inventing new and cheaper modes of traction ; the resources of 
science iired aily becoming greater ; and. since light and electricity 
have been enlisted among the servants of man, a new impulse has 
been given to the applications of art. 

The demand for a monopoly forcibly recalls all the evils of nur 
present system of legislation on public works. The Morisonian 
and Doctrinaire calls out fur a government system of railways, and 
relii>s on the Amalgamationists to prove his case ; those who advo- 
cate freedom in public works equally profit by the same circum- 
stances. Conviction is gaining gruuiid, even amcmg the railway 
press, who have hitherto been staunch advocates of the old coro- 
panieo, and opposed the intrmluction of new ones. J/enifMitJtB 
Journal* very well |H>inU out, that in tlie district of the Great 
Amalgamation there is room for thrice or four-fold the number of 
railways. And urges that the monopolists will neither make them 
themselves nor allow others to make them. It should be added, 
neither will the government make them, sliould it get hold of the 
ruilw-nys ; and thus the progress of the country in its struggle with 
manufacturing and commercial rivals may be irretrievably impeded ; 
fur if we stand still, other countries will nut ; and aa it is, we are 
already too much fettered. Nothing short of freedom in the con- 
struction of public works can secure us against high charges or in- 
adequate accommodation ; and let us have but that freedom, and the 
(*reat Amalgamation may bo allowed to charge w hatever fares they 
like. It is not true that roinpetition in railways cannot exist : the 
queation has never been carefully disciuwicd ■ for the railway parties 
who have disouswd it have thought themselves bound to monopoly. 
Till the poorer classes of this country can be conveyed on suitable 
terms, we shall not have reached the limits of fair accommoda- 
tion ; and we want thuuMiiida of miles of railway to do this. In 
another part of this journal it is shown that the traffic of the ex- 
isting railways is but a fraction of the whole traffic of the country : 
indeed, the extension of the means of economical conveyance u 
most urgent. 

M’hen the Amalgamation Bill comes to be discussed in parlia- 
ment, it is very likely its supivorterH may be little inclined to go on 
with it. Their strength in tiie House of C^miniuns is great ; hut 
the exposure of the dineuRsiori will of itself be a severe sh<K;k. 
while the possible political (»perations are menacing. To a large 
party in the house a tempting opportnnttv is offered, of gratifying 
the people at the expense of the shnreliolders : cheap travelling 
will Have the members from putting taxatitm on a fair basis, or 

f riving the pe<»ple a share in the government. The ('heap Travel- 
ing mil will Ik* the measure of the session ; meniWrs may brnk 
thflr constituents in the face, and say they have done si>mething ; 
and the character of the Do-nothing Harliament will be retrieved. 
Tho temptation to the government is very sore : financial reforms 
deprive tnem of patron:^ in the customs, diwkyards, and excise ; 
and taking possession of' the Great Railway Amalgamation will 
give them compousAtion, without ulanningthe opponents of patron- 
age and prerogative, and to tho grutificatimi of those who think 
that the giivirrnment should have legitimate means of oecuring a 
majurity. Neither \rhigB nor Tories can withstand such a chance, 
in whicK both iiave au intcreet,— one coiUingent, the other im- 
medi.ate. 
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The CAtAstrophd of a frovcmment-purchaae Mr. Glyn may anti- 
cipate, and may have laid this trap to elTect, for hv haa always 
been a consistcitt aupporter of such a course ; but these are ratlier 
daniterous times in whirh tu ttr such strokes of policy. If a 5U)p 
must be ftiven to the people, railways will be sacrificed here, as in 
France the provisional government proposed they should be, 
under the amiable dexire to gratify the people at the expense of 
anybody. And English capitalists have already much suffered, 
although the whole measure has not been carried out. 

The position of the Great Western Railway under iU shrewd 
leader, .Mr. Saunders, is the great element in the problem. He 
has succeeded in gelling the means of coercing the London and 
North-M'estem after hard fighting; and he is not likely now to 
rate peace so highly as to give up for it the fruits of victory, 
which offer themselves to his hands. M'hat, too, is to be done 
with the broad gauge? After all the service it haa done to the 
public, is it to be set aside ? Wliat compensation are the Great 
XVeatern to get for their varied claims ? These arc all questions 
to be solved, and to be solved satisfactorily in a pecuniary sense, 
or it is very certain amalgamation will not go on. Mr. Saunders 
has fought to get something, and he will have it. 

Mr. Glyn’s motives in bringing about the amalgrmatlon are ap- 
preciable. He effected that with the Grand Junction— he Bta>*cd 
the dissension: and to carry out a further amalgamation, ana to 
appease a most dangerous competition are still greater measures, 
(.^an he pay the price? His shareholders have for years been plied 
with the most rancorous insiimstions by the narrow-gauge advo- 
cates; and will tla^’ in this day accede to those terms without 
which the Great esteru will m>t give up their vantage-ground. 
The Amth-Westerii directors and shareholders ore glad to snap at 
anything; hut the Old Grand Junction sliareholders and the share- 
holders in the Liverpool and Manchester Railways (who have had 
their dividends cut down), are notlikely to hear calmly any propo- 
sition fur giving high terms to a company which they have been 
taught to Mieve is overcharged with liabilities p»yinj? dividends 
out of capital, and pursuing a ruinous sy'stcm oi management. 
These falsehoods have been widely propagated, and have been 
countenanced by those who ought to have known better. Now 
they will reap the fruitsof falsehooil. The narrow-gauge partisans 
editors and pamphleteers will find it hard to make the shareholders 
believe a new tale, after what they have heard for years. 

It seems to have been left out of account by most parties, that 
the amalgnmatinn will result in an increase of income and economy 
of expenditure ; affording a surplus fund which under a lil>eral 
system would go partly to extend public accommodation, hut 
which in the present case will be divided between the three par- 
ties to the amalgamation. This is the p<unt for negotiation. The 
Great Western may say, ** ^Vithoiit us this amalgnmation cannot 
be carried out, and therefore it is fair we should have the larger 
share;'* and os this is true, they are not obliged tu accede tu a 
division in proportioo to capital, and the greediness of the others 
must give way. 

So far as we regard the public interests, we are most heartily 
glad that this measure has been proposed ; for we are convinced 
that the ultimate re»ult must be for the public benefit, notwith- 
standing what directors may believe. The latter may plume them- 
selves tnat they have secured dear fares; but we do not fear that 
we shall have not only cheap farin, hut cheaper fares and greater 
nrci»mmodation. Discussion must do good ; and discusaion will 
7i>»w take place on a wider and more liberal baaia than it has herc- 
tufure dune. 

"What the end of the bill will be no one can sav ; but meanwhile 
the shareholders will have something to think of^ and something to 
talk of at the meetings; and the directors will have time to limkalwut 
them. The 7*tmc.«and /'‘uncA have got a go<»d cause; the public will 
get excited ; and the bill may be postponed till another ses<(ion, — or 
may get into parliament, and the whole basis of railway legiilation 
be upset. 



Shipt ititkout Captain Jean Napoleon Zennan, of the French 

has recent!}' taken out a patent in thU country for the conilrurtioa 
of kitipi without keels. His ships are to be flat-botiomed; and through the 
vessel, from slem to sleru, there it to be aa opening or trough ; the site 
Itemg about the width of one.tbird the grrstest breadth of beam of the 
vessel, and tlie height so tnurh os just to he stmve the low.wsier line. The 
patentee states his object to be. in adopting this mude of constructioo, en- 
abling the vessel to draw less water, and take a greater bold of the water. 
Ttie lesseli are so cuustructed aa to go each wsy, oad are to have • rudder at 
each cod. 
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Thmr^icaiand Practiml Meefuinint^ deetonod principally for Prac- 
frca/Afen. By Jams» Hann, A.l.t .K., Mathematical .Master of 
King’s College School, London. \WaIe, 1848, l4vo.; pp. 3^4. 

We are scarcely in the position to review a book written by 
Mr. Ilann aa impartial critics. A pre-disposition in favour of bis 
new work, arising from a strong imprewt^ion of the merits of those 
which preceded it, will he admitted bj' the reader to be, within 
certain limits, a fair ground of criticism. But we have other 
motiven fur a partial verdict, besides tluise patent to all who have 
read Mr. Ilauii's formor publications. The extraordinary real 
which prompted him to the study of mechanical and mathematical 
science — the sacrifices which he has offered to his favourite science 
— these are consideratiotis, derived from personal knowledge, w hich 
cause admiration, mingled with something like surprise. M'e are 
too much accustomed tu think that academic diMUpline is almost 
indispensable fur the attainment of that severe precision of thought 
and language which is pre-eminently required in mathematical 
studies. Here, however, those studies liave been pursued in fur 
other scenes than the seclusion of a college, and with far other 
means than the appliances of the professor’s lecture, the tutors 
private instruction, the discusaion with contemporary students, 
and the powerful stimulus of a university examination. 

In Mr. Hann's work we occasionally meet with definitions and 
expresaiuns which seem to lack the preclsiun of our accus- 
tomed class-books. Our autlior in these cases, is not always, as it 
appears to us, uninfluenced by impresaions derived from the works 
of inferior writers, — men who address themselves to practical en- 
gineers, and have been too long deemed mathematicians because 
they use mathematicaJ symbols. But if Mr. Hann and ourselves 
be at issue respecting the value of the clasa of authors referred to, 
this, at least, we concede— that if he sometimes boi row from such 
books their unscientific phrasoH, he does not burrow their blumlers 
in the conception and application of principles. In turning over 
English books on engineering and analogous subject^ we usually 
adopt a rule, derived from vexatious cxjicrieuce, never to trust to 
the result of a single investigation till after having worked it over 
again for ourselves. In looking over the pages of Mm book we 
do nothing of the kind ; we do not expect to find at every turn nil 
error of principle. On the contrary, we have not yet found but 
one result which we are disposed to dispute: this occurs at page 

Sappove, by meoMirement, it be foand that a inin.of.wir, with its ord. 
nance, rivg;ing, and appointiDcnts, link to deep la lo ditplacc 1.300 tom uf 
•ea.water,— what is the wliole weight of the ihtp, auppoiiiig a cubic inch of 
•ea-waier t<> weigh *5049 of an ounce avuirdupoU? 

** The weight of the water dopltced la equal lo the weight of the ihip. 
216 gallooi s: 1 ton. 13u0 x 216 ss 28U.600 galloiii ; and if we take 
277*2738 cubic inchea to the gallun, then 280.800 X 277*2738 = 
778,584 : 83*04 cubic iochca ; auii thia multiplied by *5949 givea 
463,180, 11*5367 QUBCea =: 1292*35 toua, the weight of the ahip." 

Surely there Is an error in this passage. If the displacement of 
the shin be 1,300 toniq it will weigh 1,300 tons— not an ounce, not 
the millionth-part of a grain, mure or less. Here, however, w'ith- 
out any apparent reason, the displacement is reduced from tons 
to cubic Inches, and then brought hack agnin to tons; and the 
several multiplications with decimals account for the eight tnnn 
lost in this unnecessar)* process. The error is, bovever, evidently 
accidental. 

About one-third of Mr. Harm’s work is devoted to the tlieorv of 
statics ; and considering the class of readers for whom his work is 
intend^, he haa acted judiciously in avoiding, as far as poaxihle, 
complicated mathematical operations. We wish that it could have 
been found praeticable to substitute arithmetical methods for the 
somewhat difficult analysis which occurs in the Huhsequeut pogen. 
The chapter upon Rcveteinents fp. t09**23), for ex.'implc, consi<iti 
nlinust entirely of mathemuticai symbols, atul is nut, therefore, 
likely to have much practical utility. Besides, wo have strong 
doubts w*hether any system of theoretical computation will express 
even approximately the pressure of earth upon austaining walls. 

I Coulomb's idea of the wedge of maximum pressure io, in a scien- 
tific view, extremely beautiful ; but in practice many things con- 
cur to vitiate all deductions from the theory*. In railway cuttings, 
stratified formations which dip to the horizon will be liable to 
slide forwanl where the inclination is towards the fu*e of the cut- 
ting ; and w hen the inclination is in the reverse direction, the strata 
may sustain each other by their mutual action. In this way it will 
happen that, in a railway cutting through Inclined strata, the 
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rijfht-hand bank may require the support of a RtroM revetement 
wali, while the left*hand bank is able to support itselfV Again, the 
effects of ramming or binding the earth of an embankment, and of 
imperfect drainage, &C., altogether vitiate matbematical furmulie. 

fVe do not insist upon tnis |>uint to the disadvantage of Mr. 
Haim's book, but as a general truth. It might be extended to 
another im^rtant subject — the theory of the Arch. There also we 
are satisheu that practice and modern theory are widely at variance. 
Petit and Garidel's tables (u. may be correct abstrnctediv ; 

but we imagine that it would be dimcult to point out one actually 
existing structure for which they would indicate even approxi- 
mately correct results. There do not txUt any of those arches 
aith parallel extrados,* and ^arches with horizontal extradiM,” 
fur whidi the tables are computed. Real bridges and arches are 
not the homogeneous uniform structures here supposed : on the 
ooutrary, they are composed of materiaU of very variable specific 
gravities; the voussuirs may be of granite or Portland stone, the 
spandhls may be either filed in with solid rubble, or partly occu- 
pied by abutting or inverted arches, and the roadway and parapet 
may be composed of materials still more heterogenous. No ge- 
neral formuiie will meet such cases. If there ^ any instances 
where Petit and Guridel's tables (founded on the assumption that 
all tho materials of the arch are homogeneous, and uniformly 
distributed) apply with anything like accuracy, we at least are nut 
aware of their existence. 

In the present treatise, the mathematical theories of the 
Arch and RevetemenU are presented with aa much simplicity 
and analytical elegance as the subjects probably permit, but 
engineers never i:an, and never will, trust to long mathematical 
formuls. In abstruse tbeoretical calculations, the errors arising 
from neglect of practical contingencies increase and multiply at 
every step of the investigation ; so that the adoption in practice of 
remote results of theor)* is generally inadmLuiable, and always ha- 
xurduus. The more value, therefore, attache* to the numtrous 
simplifications effected in the present work. The mathematical 
tudeiice of en^neering is daily becoming more simple and exact ; 
and to Mr. llanii belongs a Urge sJiare of the merit of these im> 
|K>rtaiit improvements. 



On the Importanet of Studying Ab$traet Seimee^ vUh a rieteto ite 
Future Pratikal Applieatione — An Introductory Lecture^ given at 
Putney C*Mege^ Sept. By Lyon PLxvrAta, F.R.S., F.G.S.— 

[Printed for private circulation.] 

This lecture of Dr. Playfair's is of more extensive use than it 
would appear to be from its title. There is a general disinclina- 
Lioii on the part of practical men who have nut been educated 
scientifically, to alh»w that such investigations as those which take 
place in the laboratory of the chemist, or the experimental philo- 
sopher. are practically useful. It may take more or less time to bring 
their discoveries into use for the benefit of man, but Dr. Playfair 
has shown that some of the least-promising discoveries have even- 
tually been made extremely useful — polarization of light, for ex- 
ample, and galvanism, fiis text is the idea on which Boyle 
wrote:—** There is no one thing in nature the uses of which are 
thoroughly iinderstuoil.*' Nothing about or around us but what 
may eventually bo found to be of service to man in many ways, of 
which at present he is ignorant. 

The certainty of this truth is undoubtedly a great incentive to 
all to persevere in acquiring a knowledge of the intimate constitu- 
tion of iKwlies, and the developments of their known qualities. 
Dr. Playfair also gave excellent advice to the students he was ad- 
dressing, on the necessity of inteuso application, and constant per- 
severance in studious and industrious nabits. In the present day, 
the examples of fortune* rapidly made by men eminent in their 
profession, and sometimes even by less competent persons, hare 
an injurious effect on the rising generatiuri — making them expect 
to advance more rapidly than is either giKul for them or their em- 
ployers. However well qualified to enter on the praettire of their 
rofession, no young men ought to look t4i securing, at starting in 
fe, positions or emoluments which are tho legitimate prize of 
lengtnened services, and years of laborious assiduity. 

'fo return to Dr. Playfair's lecture, which will be read with 
pleasure by all who take an interest in the practical applications 
of fMrirrice, we would only further bint, that a little more care 
should be taken in correcting the press, even though the lecture is 
printed for ^'private circulation only.’* Some sentences are un- 
grammatical, and some uuinteUigihle ; hut we ogaiu must express 
our opinion, that the main idea of the lecture is excellent, ana the 
advice given well deserving the careful attention of the students. 



A very good lUustratlon of the progreos, from tho discoTery of 
an abstract philosophical theory to its practical appUcatioo, is 
given in the following extracts 

** U is but lh« OTerdowiags of scirace whieh thus enter into and animsie 
industry, la its study you are nnver sure that the morrow may not gUddi'o 
the world with an application of a principle which to-day was nbstracK and 
appeared remote from practice. This U a truth that 1 wiab moat partiru- 
larly to impreas upon you who are to devote yonr lives to its practical appi» 
cations. In your studies you will consuatly moct sntb abstract Iruits 
which you might think it was unneceaaary to acquire, because you did out 
see their practical tendency. This feeling in lUelf is wrong, education 
being a course of mental discipline fitted to frame the mind to habits of in- 
duction and investigation | tod therefore, if it were thought necessary u 
teacn you truths, which from their nature never could be practically apphed. 
tbetr use would ilill be grest in expanding and tutoring your intellects, and 
cnibling them to grasp difficulties when they present themselves.*’ 

** An officer of artillery, directing an optical initroment to the windows nf 
Versailles, which were illumined by the sun, was struck with the fact tb4t 
to one position they disappeared from bis view. This was the first dawn of 
the diKovery of polarised light, — of light which had suffered a ehaage. 
similar to that which it experiences when it has passed through doubly re. 
fractlng Iceland spar. When a ray of this light was passed through flat 
plates of certain crystalised substances, the most brilliant eoloors were 
served. These phenomena were remarkable, and were well worthy of the 
attention of icientiflc observers. Nothing, however, could appear more re- 
mote from practice than tbe study of an altered beam of light. U was oxms 
interesting, indeed, that, aa in tbe case of souad, witere two sounds reach, 
ing the ear either exalt or destroy the effect, so in light, two rays interfenag 
with each other may produce darkness. But who from this abstract obscr- 
vation would have dresmt that out of it would come useful appUcationt f It 
was found that the light which reached reflecting surfaces at a parikular 
angle was poltrised in coming from them ( that, for esample, much of the 
light reflected from water is in this condition. Thus, suppose, yon look with 
a Mcbol's pritiD, the common polariser, at tbe shadow ol a man on a smooth 
lake; by turning round the prism in a certain direction the shadow will di»- 
appear, because much of the light is polarised, while tbe man seen by com. 
loon light will remain visible ; thus realising tbe German fable of tbe man 
without a shadow. This property of tiio polariiing prism was after a Ume 
applied to tbe important purpose of detecting shoals and rocks at sea. It 
bad been long tbe practice for mariners, when they suspected tbe existence 
of shoals , to send a man to tbe bead of the mast to detect them ; for the 
outlook viewing tbe water from • vertical position shut out much of the re- 
flected light, which dazzled and obstrncled bu view. Now, u a great pen 
of thia reflected light is pulsnsed, it was obvious tbat by looking through a 
polarizing pritio from the deck, the depths of the oeenn could be seanne«{ 
without the iuteriuptioa of the glare, which had formerly rendered this so 
diflicult ; and thus this abstract truth of tbe alteration of light by reflectiou 
became practically applied to the prcscrvaliun of mariners from tbe basaids 
of the sea. Another useful applicition was now made to salmon ftsberies, to 
enable tbe spearsmen to see tbe fish at considerable depths, where detection 
was before impossible. The singular insight which pularited light gave into 
the inner cnnstilution of bodies, was usefully employed to dtscovet the laws 
of tension in beams, tbas showing that it might be made to aid in the pro- 
motion of mechanics. Under tbe beads of a Biot, a ray of polarised light 
performed with msgical quickness the most refined but tedious operations uf 
tbe nnslytical chemist, by enabling him to ascertain tbe amount of sugar ta 
various* saccharine substances. He wss ennhled to follow the iocrea*ing 
richoeu of sugar in tlie juices of various plants at dUfereut stages of thrir 
growth, so as to indicate when they are most fitted to be gathered in for the 
purposes of the sugar manufactures; aod by tbe same ray silently perform- 
ing its quick analysis, he was able to make iiuprovements in the economy of 
labour. Thus, when beet is ready to be gathered, labour is iu demand for 
the harvesting of other crops, and consequently is expensive, it would not 
do then to take another crop, such as parsnips, inferior in its amount of 
sugar, ns the cost uf production would outweigh tbe returns. Hut precisely 
at the time that liorses and carts are disengaged, and labour it cheap, par*, 
nips contain must of their saccharine ingrediceti, to that it it then useful to 
employ tbe idle mills in (be production of sugar from this plant. Thus a 
ray of light has produceii good also to tl>e former, as well as tu tbe seafaring 
man and tbe engineer. Or to take a case of the use of polarised light w 
science, who could have dreamt tbat tbe colours it exhibits in trsiitpareat 
substances would reader it possible, by means of a mineral, to detritbii.e 
such questions as to whether the light of the snn proceeded from a suhd 
niasa or from a gaseous canopy, or whether the comets enjnyed light of tbcir 
own, or only reflected the ligiti from other bodies (Huinbuldtj? 

There are other applications of polaiisrd light to the telescope for mra* 
Buring tbe size of diiunt objects; hut to these I will nut at prrsrot dr«w 
your attention, mentioning only one other instance, the receni beautiful dis- 
covery of Wbeautone, who has inveoted a simple means, far more accurate 
and useful tban tbe sun-dial, of determining the apparent solai time by ihe 
diurnal changes of tlie plaoe of pulsrisstioo at tbe north pole of the sk^. 
By nvailiog himself of tbe fact that tbe planes of polarissiion in il»e ourto 
pule of tbe sky change exactly as tbe position of the buurdicle ahi t. 
Wheatstone has adapted a simple and ingenious npparaius, by which ibe 
true lime may be told witbiu three minutee. Ihis elegant ipplicauou ol toe 
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Itvi of pt>UHut]on {• ottljr om of otbcn which w« mtj fipcct from the 
•ene phtlovopher.” 

The following intere^s others besides students of the College 
for Civil Engineers, nnd in the pre^nt desrth of employment at 
home will meet with attention from many of our readers ; and the 
more an, as it come* from one who liua a practical knowledge of 
what he says : — 

It is te«rcrljr oec^ssar)' to orge on fou the detirablenest of a practical 
ediieatloe.ftich a» )Oii will receive at this College, I hare laid roough lu 
■how jrou that it it iodiapens^bte io tbit country, if yno with to outstrip tlie 
eonpetiiion which now, happily fur the world, prevails in all departmeots 
of iaduBiry. If it lie requisite here, it is far more oeressary to the aspiring 
eolooist abroad. The field open fur welbeducated nieo in the colonies is 
ao great, that I doubt out there will be aiany of yoo who will try their for- 
tunes iu foreign lands. I nyself, htrin| been born in a colony, and all toy 
relations having spent their lives and acquired their forinnes io cvloniei, I 
nalursUy know somewhat of the life and of the prospects of intelligent 
emi|rants. This I can assure you, that 1 have never known an instance of 
failure, where a man went oot with a well-grounded scientific knovflrdge, 
and with a power of applying it in a special direction. I have many friends 
Id tbe colonies, who have gone out with no other recommendation than 
that — a very high one certainly — of lieing proficient in some one of tbe 
aciences. 1 recall to toy mind at the present mument names of men who 1 
am proud to call my friends — men who are now all in the enjoyment of 
lucrative posts abroad, from having gone out, some with a knowledge of 
geology, others of chemistry, and others of natural history. It is true that 
acientifie men are rare io our colonies ; and it is because praeticsl scientific 
edocatmo Is rare. — the more the chance for you who avail yourselves of 
your youth and your advantages. Look at the treasures opened in Australia 
by tbe discovery of coal and of valuable mineral orea. What a grand field 
for the mineralogist, the metallurgist, the geologist, chemist, and practical 
engineer 1 W'hen we hear of men who have lately made large fortune* in 
tbe course of three yeara, by a happy development of formerly.neglected 
mineral wealth, is there not here encouragement to those who have a sound 
knowledge of the applied iciences to devote their lives to tbe development 
of our colonial industry ? But io attempts to do so. ihere will be. of course, 
diffkuUtcs to overcome, surb as caaoui occur io Ibis land, where all kinds 
of professional talent is available. It is for this that we give a general 
practical educatiou such aa we do. Are you to be a farmer in the coloolee ? 
Then learo before you go lo understand the principles of machinery, so a* 
to make and repair your implements; learo how to surrey; how by geo- 
logy and chemisuy to Himise your land; buw to cuhivHte it when pro* 
cured—* learn lo ibiok how the resources of the country are to be rcono* 
Diised. Recollect, that in boding down whole flocks of sheep fur thvir 
tallow only, iu imitation of your brother farmers, you might at the same 
tiuM make tbe most admirable and nutritious portable meat and soups for 
armies and oavie^— a process, if carried out, which it, I am sure, destiaed 
to become one of the u>ott valuable, though yet untried manu^aciures of 
Aastralia— and why untried I Rrcauee Ihere ia no science to guide (hem 
lo a manufactory iovulving a knowledge of aoimal chemistry, as well as 
of a wise adaptatioo of niackioery, and an acquaintance with what baa 
been done io tbe aanie way in other countries. And if you go out as a 
surveyor, how iovuluableto pain the geological knowledge which you may 
also here acquire ; how indescribably osefiil your cbetnkal power of detect* 
ipg aud asaaying valuable urea and minerals! Are you destined for the 
army abroad 1 The best way of gettiog staif*appotQtraen<B or lucrative 
enploymenl, ii to have the power of making yourself useful with your 
acirutilic knowledge. I again say, that in this service In our ctdonies 1 
have never known an instance where a really deserving scientific mao 
failed in being sp^dily advanced to a useful and honourable poaition. 

But do oot think that in these days foriunes or honour* are easily ac- 
quired. It is Dot mediocrity iu >nur pursuits (bat will enable you to out* 
run the masses struggling to push forward. The age is ao age of action ; 
Mod if you are to succeni io future life, you most now brace and prepare 
yuursrif for (be straggle. If yon fall asleep now while yoo are young, 
in vigour, and able lo prepare yourself for future lifr, the world will oot 
know when you awake, moci it will be a long and a sad strugitle for you to 
overtake those who were active when you were passive. Recollect, that 
it is only by study, downright hard study, that you can acquire tbsi mental 
atreiigtb and vigour that will enable you lo overcome tbe increasing diffi- 
culties of progress lo life." 



History o/ Arrhitreture/rnm Ibf Earliert Timr* ; itn Presenf Ton- 
fiititm in Europe ntni the Vnitrri State*, By Mrs. L. C. Tutuill. 
Philadelphia: Lindsay and Blakiitton, IflAfl. 

As there are some remarks on this work in the Faecieulu* of 
^^Candidus,” we ihaU not trouble our readers much further aa to 
its critical merits. It was intended for a popular work in the 
United States, but, unhappily, it ^ves little definite information 
as to the buildings there, and is ten years behind hand as to those 
of Europe, the Architectural Magaiine** having been the chief 
authority. 



It eeema from the remarke of the aathoreaa that Gothic and 
Elixabethan are now the fashion, instead of Greek, but there are 
few favourable .American examples of any style given by the 
authoresa, though there are many American buildings of great 
merit. We shaU tr^ and glean what we can as to buildings in the 
United States of which any particulars are given by tbe writer. 

At Boston among the novelties are named — 

** TVifu'fy CAurcA, ia Sumner-streel, a Gothic edifice, of granite, built 
io 1829. 

Tk* Tremont liou*e is a large and beautiful buildiog, of gnuiite, with a 
fine Doric portico in front. J. Rogers, architect. 

Two beautiful Qutbkcburcbcs, of freeatoae, were built in 1847. UilUngs, 
arcbitect.** 

At New York— 

The Church in Ifethmyton-efUJtrt, belonging to a eoogregstion of the 
Dutch Reformed denomioatiun, is said to be one of tbe most perfect Gothic 
slnietures in the t’niiMl States. L'l Pevre, architect. 

TWfiiVy CAurcA wa« commenced in 184 1, on (he site of tbe old church in 
Broadway, aud completed in 1846. It is built of a beautiful fine-grained 
freestooe, in the Perpendicular Gothic style. It is 192 feet long, and 84 
wide. Its graceful, symmetrical spire U 2M feet high. It is by msay con- 
sidered tbe finest spectmeo of ecclesiasiioa] architecture in this country. 
Ur. Upjohn, erchitect. 

Grace Church, on Uroadway, is built In the form of a cross, io the Gothic 
style, and is of white marble. The windows are of stained glau, and the 
edifice cost 14S,000dolUn (Xfi0,000). It was oompleted in 1813. Mr. 
Renvrirk, srchitcr-t. 

The Cuetom Home*, io Wsll-street, is • beautiful Doric building, 177 feet 
long, and 39 feet wide. Tbe architects were Ithiel Town and Akxaoder J. 
Davit. 

TAe Spiec<^>ol Church of the Hoty Trinity, at Drooklyo, New York, is one 
of the fioesl specimens of Gothic archiiecture in this country. A ciiUeo of 
Brooklyo, with a munificence above oomruendation, hu erected this noble 
edifice, at a cost of about 130,000 dollars (£30,000). Lefevre, architect." 

At Philadelphiii— 

The Vnited Statee Umk, now the United States Custom House for the 
port of Philtdelphis, is one of the most besutiful buildiogs io this country, 
it is closely copied from a perfect model, the Parthenon. Its length U 16 1 
feel; its breadth 87 feet. Tbe fine massive Doric columns of the portico 
stand upon a platform of while marble, the ascent lo which is by a high 
fliaht of marble steps. Thu* lifted up away from the street it has a very 
imposing appearance. The banking-room ia 81 feet long and 48 feet wide. 

The new Bank of Pennsylvania is copied from tbe Ionic Temple of the 
Moses, upon tbe Ilisini ; it ia built of marble, and is a large and bandsomo 
edifire. 

7'Ae Girard Cotfeye.— The mtio building, which b the subject of this 
description, ia composed in the Corinthien order of Grecian archiiecture: it 
covers a space of I8l feet by 239J feel, and consisti of an ociastylc perip- 
teral superstructure, resting upon a basement of 8 feet in bcighi, composed 
entirely of steps extending around the whole edifice ; by which a pyramidical 
appearance is given to the sulistruction, and a means of approach atforded to 
the porticoes from every side. The dimrosinns of tbe itylubste (or platform 
on which the columns ttsiid) are 139 feet on the fronts, by 217 feet on the 
fisnkt I and the cell, or body of the building, messurei 111 fei*t, by 169 feet. 
Tbe whole height, from (he ground to the ipex of tlie roof, U 100 feel. 

The columns are 34 in number ; the diameter of tbe shaft at the top of 
the base is 6 feet, and at the bottom of the capital, 3 feet ; the height of the 
capitals, including the abacus, is 9 feet, and tbe width, from the extreme 
corners of tbe abacus. 10 feet; (be whole height of the column, including 
capital and base, is 53 feet. The entahiature is 16 feet 3 inches bigb, and 
tbe greatest projection of (lie comice, from the face of the fricxe, is 4 ft. 
9 io.{ tbe elevation of the pediment is 2U ft. 3 in., being one-ntntb of the 
span. The capitals of the columns are proportioned from those of the 
monument of l.ysicrales at .Athens t they are of American marble, and were 
wrought upon tbe grounds of the college. 

The building is three stories io height, each of which is 23 feet from floor 
to floor : there are four rooms of 30 feet square io each story. Those of the 
first and aecond story are vaulted with groin arches, and those of tbe third 
story with domes supported on pendentives, which spring from the corners 
of the rooms at the floor, and assume the form of a circle on the liorixootal 
aectioa, at the bright of 19 feet. These rooms are lighted by mraus of sky- 
lights of 16 feet io diameter. All ibe domes are terminated below tbe plane 
of the roof, and tbe skyligbti project but one foot above it, so as oot to in- 
terfere with the character of tbe architecture. 

The roof is covered with marble tiles, ao nicely overlapping each other aa 
to defy tbe most beating storms. 

Beside tbe main edifice, there are four other boildingi belonging to the 
institution, each 32 feet wide, 123 feet long, and four stories high. Tbomas 
U. Waller, architect.” 

At AYaahini^on, among other buildings, arfr— 

" The PrrtidenCt Uoute, of Foloraao freestone. It bai two fronU with 
porticoes, and ii 180 feet in length by 83 feet in width. 

Ihe Patent Office ia still uofioiabed ; U ia designed, wheo completed, to 
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Btirronnd the iqutre od which it itauds. It i« of the d4rk freeitone of the 
Potomec. Tbe Luildiog aircjuly cuiopleted baa a luperb portico of the Doric 
order. 

TAe Gtntr^l Pott Offict. of white niarhir, ii a coagnificctit >»uiiding, orda« 
reeiited with pilattera, and in enuhlaio/e of the CoriotUiao order. Tbe 
rdiflee already occo{Hea the front and part of two other lidea of a iquare. It 
U unAnished, hut when completed will he one of tbe moat apleudid buildinga 
in the United Sutea. 

TAe Capitot ia finely attaaied. comroioding a tiew of the city, with tbe 
aarroundiiig country, and the river Potomac. It ia 352 feet long in front, 
and ita greiteat height 145 feet. Tbe Hall of the Ke|ireaentati«ei ia of a 
half>circular form. Tbe dome riaca above an cntihlature, aupported by 24 
Corintbiao oolnmna of variegated u.arble (aomeiimcs called pudding atone), 
from the bauka of tho Potomac.** 

At Baltimore we find — 

»♦ Tk» Roman CutkoUc Cathntrat, planned by latrolie. It ia of the 
Ionic order; 190 feet in length, 117 feet wide, and 127 feel high, to tbe lop 
of tbe dome.** 

For wunt of snmetliirii; better we rdinU cxtntct what if said of 
the public aquarea and walku of tlko L'nited States to which mure 
attention is now paid, a gratif) int; prtKrf of the prugreu of taate. 

** Tbe ciliecni of New Yoik have at length become aware of the beauty and 
aalubrity of public iquarei. St. Jobti’a-paik, Waabington>tquare, Unioo- 
aquare, and aeveral othera if recently-built ;iaru of the city, are taatefully 
oroamenicd with treea and abrublterj, afTording awret green ajiota for tbe 
eye to real upon, aa a relief from tbe glare of bnck walU and dirty pavc- 
menu. 

Every city ibould make ample proviilon for apacioua pnblie squarea. Treea 
of every variety, ahruba. fluwera, and evergreena, ihould decorate theae 
groonda, and fountain! throw up their aparkling watera. contraating their 
pure white marhie with the deep green foliage. Here, beneath the abided 
walka, tbe inbabitanta might enjoy the aweet air. the children aport upon tbe 
fre*b grui, and all he refreahed and rheered by tbe light of beautiful natural 
ohjecta. Here the young and old night mert to ' drive dull care away,' and 
lu>c for a few brief momenti the cabuUiing money-making plana that altnoal 
conitaully uaurp American thought and feeling. 

The Uoaion CainatuD ia the moit apacioua pleaiure ground in the United 
Sutea. Seventy five acrea were eppropiiated by tbe early 'father! of the 
tuwii' for thii purpose, on the condition that it ahould ever remain devoted 
in thia way to laldic coQVt nience and comfort. Tbe lame venerable elma 
vibit'h shaded the patriota of the revolution, atill wave over the beada of 
their lucceaaori, and freab young treea are planted from year to year by tbe 
aide of the new gravelled walka. rendered necessary by the rapidly increaaing 
p<ipulation of Hie city. The undulating ground of the common gives it e 
pi' aaiug diveraity of hill end vale, aud tbe little Lke or pond near the centre 
adds to it» piclurevque beauty. 

The New York Ualtery, thoogh much smaller, is very delightful, affording 
a view of tbe mignificent berbour, gemmed with ila beautifnl island*. Con- 
venient arata are placed about tbe b«ttery, tbet ita numert.os viiitora may 
quietly enjoy tbe cooling breeaea from the ocean, Ijcneath tbe grateful shade 
of tbe treea. It la one of tbe loveliest spots in the world. 

Tbe public squares of Pbiladclpbia are loctlculahly important to tbe health 
of tbe city. Beneath the dense foliage of Waahlnglon'Square, crowd* of 
merry children enjoy, unmolested, their healthful sports. Within tbe incto- 
sure of Independence-square we* first promulgated the Dedaraiton of Inde- 
pendence. FranUin-aquare has in the centre a fountain, falling into a hiod- 
some while marble basin. Pena, Logao, end Rjlteubouse-squaiea are ilio 
ornamental to tbe city. 

Tbe New Ilaven-green baa been justly celebrated as one of the most beau* 
tiful public squarea in this couot>y. It* elrus are rrtnarkaldy fine ; it has 
leccntly been eorlOKd with a light and taslctul iron railing, which adds 
oiUL-h to ill beauty. 

31any of our large cities ere entirely destitute of luch green retreat*. 
Gardens end squarea are so necessary to the health, as well aa the enjoyment 
of those who are shut up in tbe rluse stieets of a city, that it should be 
considered an imperative duty to provide tberu fur aJl ciasaea of the luba- 
biuota,** 

The Following showu the rei^urces available to the arcliitoct id 
the United States 

" Grttarfr, a primary ruik, may be called the ./vvaJu/soM-atoiie ofilie 
earth. It* cuualiturot purts are quartz, frirloper, and mica, li la a hard 
aud brittle atuor, but wilb murh labour nmy Im worked io*o capital* and 
usher urnanieutal pari* uf a buiMing. It Mhounda in (he New England 
ftiatca, especially in New llampshtre and Mauachuaett*. A beautiful 
vrbite granite la there quarried, and employed io building at humr, and 
aeot to dialaol part* uf tbe Uoiuo. The United Stale* U<iuk ia of this 
white granite ; the market house at Kll^(uo, some fine dwelliog-bouaea io 
New York, and many other edifices Uiere and elsewhere. 

airnUt ia ufieo called granite, frura it* rrsembUore to it ; feldspar and 
borublcnde preduroiuale in it* compuaitioii. It ia even mure difficult than 
granite (o chisel iniu ornamental work. Tbe fine querry of this stone at 
Uiiincy, Deer Buaion, baa given it the name of Quincy atone, by which it 
is eatcosiveiy knuwo. 1 be Aalur H> ui« in New Yoik ia built entirely of 



aienite, and io Boaloo there are many elructarca which bate dost been 
alaoding for luiue years ; showing that it bears exposure to the air, 
without injury to ita appearance. The Bunker bill .Monument ia of Usi* 
alooe. 

Marble is one of tbe moat durable of itooea. The beeuiifol Pentrlic 
marble of the Pertfaenoo has stood the storms of more than 2.000 yearv 
without injury. Happily for u*, (hi* fine material abounds io alnuwt every 
part of the coantry. The black, gray, and white marble of Wruunt arc 
eiteosively known. Maasaihusetts furoi*be« sprciineoB of various kiud*. 
The splendid columna of the Girard College were brought from SbrlEcId, 
in Berksbirc county, in that State. New Hanipvhire bag several quarries, 
in Cooneclicut, near New Haven, gieeo marble abounds, re*einblmg Use 
verde antique. Meny specimeo* of Ibi* marble have bevn sent to Eurupf*, 
and been much admired io tbe cabinets of tbe curious sod scientific. Near 
tbe same place aouUser quarry ia found, in which yelluw predumiaetra. 
While marble abounds io Peno»ylvaoia. In abort, ruarble is *o abun- 
dantly supplied, that taste and durability may be cumbiDcd by the u*e of 
Ibis material io elegant edifices. 

l*he United Stales Mint, Custom-bouse, and Pennsylvania Bank in 
Philadelphia, are all of Pcnoaylvaaiao marble; tbe W'asbiogtoa Muon- 
meet, Baltimore, is al»o of white omrble. 

Aands/ssr, oaually called frvestoue, is found of variegated cotoors, from 
gray to red. and dark brown. It ii easily wrought, and much used in 
building. Eitensive quarries of red freestone are worked at Cbaibam, ic 
Connecticut- Tbe Potomac frcesluue is eateasively used ; the Prwsidcut'a 
House, tbe Capitol at Waabingtoo, and SL Paul’s Chnrcb, Boston, are 
I built of it. Sometimes it is employed wilhont smuotbiog, aod is (bus a 
> durable and economical material for eoitagca, stables, Ac. li is in gearral 
u*e for the basement, wiwJow-ailla, and cape of brick buildings. 

Gariss, a atone containing n large proportion uf mica, splits with ease 
aod affurds a beautiful paving-stone. ' 

Slate is found in great abundance in this country ; i( is used for covering 
roofs, aod should be universally substituted in cities for abinglea ur other 
combustible materials. 

No country io the world is more abundantly supplied with wood of every 
variety ibaa the United Stales. 

The irAife oak grows to a great height in lbs Middle Slates aod in Vir- 
ginia. It is strong aod durable, and althougb sometimes employed mi 
domestic architecture, is more generally need (or abip building. Tbe 
black oak rises lo a still greater height, but is out so large in circumfer- 
ence. Several other kinds of oak abound, all uf (hem durable, and aome 
of them eacellcnt for limber. 

Tbe black trafnal is a beautiful wood for Iht iolerior, being auaceptiblr 
of a fine polish, end not liable to warp, nor lo •phi. lo Ohio eud Ken- 
tucky Ibis wood ia used for tbe shingling of bouses, and occasionally fur 
timberr. It is admirably adapted fur duur* aod wiudow-rrames. 

Maple, of several varieties, is also susce ptible of a Gue puli.h. The 
cuHirU and bird's-eye maple are wry headsome for iuleriur fioisbiog. 
Maples grow in almusl every part of the Uoioo; they are uutneroue and 
luiuriaut io tbe Western States. 

Pime is a soft wood, raaily worked, and has fur Uiis reason been bitherlo 
quite too much used fur building, it is, however, a valuable wood, end 
will long continue to be u»«d fur (he interior, after more durable materials 
are sMb*muted for tbe exterior of buildinga. Fruoa Meiue to Morula 
pines of various kinds ab«uiid, aud are ciported in Urge quantities to 
Laru]ie and the West Indies. 

The irAifr <uA is a strung and durable wood, which sometimes grows lo 
the height of oO feet. It »plits siraigl.l, aud ia not apt to shnok. It 
abuunda ohisi io (be Nurtheru Stales. 

Bitik is not much used in building, althuogb it abounds in New Cog- 
Uud and tbe .Middle Slates, 

The bUuk birch furuisbes a bard, dark-coloured wood, that receives a fine 
potisb, aud ia very Laudsnme fur interior linisbiug. 

The cypr<r4* gruw* to a great aise in the Soutbent Slalea, and is fra- 
queuily used fur buildiug. 

The irAirc cidiir grows abundantly in the Middle and Souibent SUIca, 
and t>eiog a soft ligbi wood is used for shingle* and interior fiaubiug. The 
red icdar is a durable Wood, used for post* and feuces." 

It will be seen from the eatr:ictn ne have g’iren that aome verv 
respectable works have been lately executed, or are in progress, 
but there Is no great architectural niuDumeut on hand. 



SyllahuM of I^turct on Civil Engineering, for the uee the Sta~ 
drntt ut Putney CnUt^je. By W. Ka.hokr, f.E., lecturer on Civil 
Engineering ami Arciiitecture at I'utoey College, and on Civil 
Kngiiieering to the H.K.I.C. Oifieera at the Roy al Engiueeriug 
EaUbiiahnieiit, Chatham. London: Taylor, 18 iS. 

This U nothing but what it purports to bo— the syllabus of lec- 
ture*) ; yet it may be very usefully referred to by the profei«ionaJ 
man. It seems very eauy to put down the heads of lectures ; but 
Mr. Ranger has altowti in the arrangement the rcstnirces nf a 
logical mind, and his intimate acquaintance with the suhjevi 
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which he teaches. It is in tiiese qualities th.'tt cunsistN the use fi«r 
the prufeMional nmn, «ho ia able rracticnll)’ to sup|i]y the de- 
tailed infurmatioii, and may refrehli his nietiiury by readintr, under 
each head, the enumeration of the varioU!» re»ourcef» applicable tu 
the work intended. 



HYDROGEN GAS AS A MOTIVE POWER. 

Amon^r the pntcnU for new inventions in this country fq»ecihed I 
within the last month, is one (obtained bv the widow of a French 
engineer, at the request of her late husband,) for emidoytiiK the 

explosive force of hydrojren ffaa a» a moGvc power. In thearranj^e- 

nient« for effecting this <»bjcct there is nothing deserving of special 
notice, the exiiloaive force being made to act against pistons work- | 
ing in two cylinders, wherein the explosions of the gas mixed with | 
atmospheric air take place alternately, either hv the ngeiicy of 1 
electricilv or by the flame of a giuuhgbt. To what extent how- J 
ever such an explosive force would be available, KU|>pi«ingit could > 
be reg^ilated to act with uniform pressure, is a ouestiori deserving 
eoosidemtion, as the attempt has been previously made, and may 
be again and again repeateil. 

There is a peculiarity in the power generated by all exphrsions, 
which renders it almost impossible to employ it usefully in w orking 
machinery; inasmuch os the greatest part of the force exerted de- 
pends on the instantaneous or percussive action, which enables it 
to overcome resistances that would not yield to the sjime amount 
of force steadily applied. In the explosion of hydrogen gas there 
ia the further peculiarity, that the resulting product occupies so 
much less space than the original gases as to result in a partial 
vacuum ; and we have heard a )H»pular lecturer when noticing 
this result assert, that in such explosions the force is directed 
altogether intrardi, and that there is no external force whatever : 
this assertion, too, was uiade in defiance of the common experi- 
ment of the electrical pistol, with which he must have been fami- 
}inr. The external force is indeed only momentary, and depends 
upon the in!*iantaneous expansion of the gases by the heat caused 
by their ignition ; consequently, the difficulty of regulating such a 
power U greully increased; but that there is power exerted there 
be no doubt, though the nmount of it we believe to be too 
small to be ever practically available. 

With a view to ascertain the amount of force generated hy the 
explosion of hvdro^n gaa, we some years since made several expe- 
riments, which, if not strictly accurate, were sufficiently so to 
enable us to conclude tlint the force generated is much too small 
to be of use, and amounts only to the expansion of the gases em- 
ployed into about eight times their original volume; or to the 
exertion of a momentary pressure of eight atmospheres. The ex- 
periments were arrang^ in two different ways, but the results 
nearly coincided. The first method adopted was, to ascertain the 
quantity of water displaced by the expluslun of a given volume of 
hydrogen gas mixed with atmospheric air. A square tin vessel, 
open at the bottom, was made ; to the top of which there was sol- 
dered a smaller tin veasel that held one cubic inch. This smaller 
vessel for holding the gas, was open entirely at the bottom, so as 
to form in fact only a projection from the top of the larger one. 
Insulated wires were introduced into the small gas-holder, for the 
purpose of causing explosion by means of an electric spark. The 
vessel havinj^ been filled with and inverted in water, a cubic inch 
of an explosive mixture of hydrogen gas and atmospheric air was 
(Missed up into the small reservoir. A small trough, into which the 
till vessel was inverted, was then fUleil exactly tu the brim ; and the 
tin was held firmly on supports, which raised it several inches 
above the bottom of the trough. The electric spark was passed 
through the gas, and the explosion forced over a quantity of w.vter 
into a receiver. Ry meamiring the water thus dispUci-d, the ex- 
pansjon of the gas by heat during the cxplot.iun was uHcertained. 
This experiment was several tinics repeated with nearly corre- 
sponding results: the amount of water displaced being about eight 
times the volume of the mixed gas. 

In the second method the experiments were made in the dry way. 
Under the impression that the explosive force was very great, a gun 
barrel was procured ; and a piston, attached tu a tnnall rod, was 
lu<i«cly fitted into the barrel. The mixed gases were intrmlured 
from a bladder through a hole at the breach ; the xpace occupied by 
the gases being measured by the bvight tu vhicn the piston was 
drawn up. The explosion of the gases wsm effecteil hy an electric 
spark : and the apace in the gun-barrel tlinmgh which the piston 
was forced was ascertained oy a narrow ribbon attached to the 
piston rod ; the ribbon being drawn out with the rod during the ex- 



plosion, and left loose afterwards. The loose part of the ribbon 
indicated the extent to which the piston had been forced from its 
first position, and by inear>uring and comparing it writh the sp.'ux* 
occupied by the ga.s, the expansive force of the explosion was de- 
termined, and it nearly agreed with the results of the first aet of 
experiments. In the course of lhe»e experiment* the operator hail, 
imexpeeti'dlv, personal experience of the force exerted hy the 
explosion. Yhe bladder containing the mixed gases, whilst held 
under his arm, was inadvertently brought near the flame of a 
candle, and the contents exploded with a loud report and concus- 
sion, that blew out tlie candles and left him in the dark, somewhat 
slunned, indeed, by the force, but without inflicting any injury. 

Though these modes of experimenting were certainly nut calcu- 
lated tu afford very acciimte results, yet they proved tnat the ex- 
pansive force of hydrogen gns is very much less than we had antici- 
pated, and that consequently it was useless to pursue our attempts 
to render it available os a motive power. It is very probable t hat, by 
using other propc>rtions of hydrogen gns and atmospheric air than 
we employed, greater force may be obtained ; hut it cannot, we fe<d 
cfmvinced, l*e under any circumstances at all conqiarable to the 
explosive force of gunpowder. The terrific effects so frequentlv 
produced in coal mines by explosions of curburetted hydrogen 
may probably lead to the supposition that the explosive f«»rce 
18 immense ; but if the large volumes of gas exploded in producing 
*uch disastrous results be taken into consideration, it will be found 
that the power exerted is iniugnificant, compared with the explo- 
sive force of other agents. 



NEW ELECTRIC LIGHT. 

An experiment was made on the Great H'estern Railway, on the 
18th ult., to test the power of a new species of light produced by 
electricity, particularly with a view to its being tn«-d by railway 
trains. 1'he light U produced by an apparatus invented by M. Le 
Mult, a Fren^ gentleman, who has been for several years em- 
ployed in electrical experinienta in Rus.Hia, and whose discoveries 
in that department are well known to the scientifle world. .At half- 
past six o'clock a truck, containing a lupinre wooden box, about the 
siie, though not the shape, of a sentry-box, and having a galvanic 
battery ot some (iO or 7U small jars disposed around it, wasaUachtnl 
to the last cjirriage of the tiain then about tu proceed from Pad- 
diu^un. The light was produced inside the mix, and the rays 
condensed and heightened by a powerful reflector, were emitted by 
an aperture contrived fur the purp«jse. The light was produced 
before the train left Paddington, when a duxzling blaze nlled the 
whole of the spacious station, costing the numerous gas lam^M 
there completely into the shade. .\s the train prucee<led on its 
way, the reflection left a long track of clear bright light for the 
distance of a mile and mure behind it, in sucli a manner as to ren- 
der it utterly impussible that any train coming up lK>hind should 
run into it, except as the effect of deliberate iiiteation. 'I'he re- 
flection, os seen from the c.vrrioge, was very beautiful, the pris- 
matic colours bein^ distinctly and vividly uelineated along the 
outer edge of the circle of railiation; and as these fell upon the 
dense column of smoke ascending from the engine, the onect was 
siiigulai and striking. The night was dark, but clear, and so far 
fainurahle to the experiment ; and objects, such aa a bridge, were 
rendered distinctly visible at the distance of about two miles. '1'he 
experiment was made as far as i^Iough, on arriving at which station 
the truck was detucht'd from the train, and continued there for 
about half-aii-hour, till the up-train arrived, with which it returned 
to town. U'hilu at Slough, the light waa turned in the direction 
of Windsor Castle, as it was the expectation of M. Le .Mott, 
who accompanied the experiment, that it would be seen from 
thence. U hile there a gentleman stationed himself at the dis- 
tance of WOO yards or so from the appamtus, and read a newspaper 
hy the light produced, which ho round he could do with perfect 
ease. The apparatus then returned to town in the same manner, 
the light being continuously intense during the w hole of the jour- 
ney and return ; and we were infurined hy the ingenious inventor 
that there could be no difficulty in keeping it up for the whole 
night. The experiment afforded i^reat Kitisfactiuu tu all who wit- 
nesscfl it, the only drawback being, that the apparatus, having 
been in the first instance adapted fur staliunarv experiments, suf- 
fered considerably from the jolting insc(>arabfe from railway mo- 
tion — a defect wnich the inventor considered might be with ease 
overcome in any future experiment. 
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FAOoi;sx>zvrai of sczsimrzo booxbtibb. 

ROYAL INSTITUTE OF BRITISH ARCHITECTS, 

S»9, 20. — Eakl De Gttv, Prc«KleQl» in tbe Cbnir. 

Thin wat lh« openioK m««iiQK. Tbe PRuiDr.'<r. in preeeotiox the 
Royal Medal which had iieco awarded lo Mr. Cockerell bjr the Institute, 
Id February lail,— but which, in cnnseqaenee of the time required to pre- 
pare the die!>, uade cxpreasljr fur this purpose, had not been preaeoted al 
tbe clnsioK iDeeliOR of the last srBsioa— eoinplimentrij that grntleroan oa 
bis being the brat iudiridual selected by bis prufe»*iunal brethren to rrcei%e 
the honour which tbe Sovereign had placed al the dispoBat of the In- 
stitute. 

Prof. IXouALDSoN Iheo gave a description of tbe Cathedral Church of 
St. Isaac, Peteraburgb. 



SCKTETY OF ARTS, LONDON. 

N«e. 22.—J. Walkir, Esq., C.E., in the Chtir. 

A letter from tbe Royal Society of Edinburith was read. It was aecom- 
panted by a medal bearing the effigy of Napier of Mercbiston, and was 
offered as a mark of rrA|)«| for the Society of Arts. 

The Sccsetary read an addresa from the Council, which concladed as 
follows:—'* It is proper, however, that the Council should direct special 
atleotioD to a new feature in the exhibitions of the preseat session. It has 
been compUtned, that for a couple of yean tbe Society has directed atten- 
Uon loo exclusively lo the Fine Arts, to the neglect of Ibe Mechanical Arts 
and Manufacture!. This may, perhaps, be in part true. Rut in reforming 
the operations of Ibe Society, it was n«*cesiary to do one thing at a time 
Tbe Council have poetpuecd the mechanics — not lust sight of ilirro ; and 
have availed tbemMlves of the past vacation to prepare the Urge room on 
tbe ground Auor for the reception al Christmas of an eshibiiion of tbe 
models of large ioveotiuns uf recent date aud of a meebaaical nature. This 
they hope will afford the public the gratification of having laid syitems' 
lically before them all that is most important in tbe records of modem lo- 
ventioB.** 

“ Oa a pfea /er maefruefiag a MaiUaUte Iron Lever Bridge.** By 
Mr. T. M. Gt.AOs^>Nt. — The advaolagce which tbe author considers it lo 
possess over other plans, are that of enabling bridges of any span to be 
built without a centering, whereby a saving is effected ; also enabling a 
flatter roadway lo he obtained whiles higher waterway is insured ihao 
can be got by any plan in which the arch springing from tbe pier is made 
use of. The paper concluded with a detailed account of the comparative 
coat of construciing bridges on the various plans hiiLerlo used, and al»o of 
U»e weights of metal employed. 



INSTITUTION OF MECHANICAL ENGINEERS. 

At the last quarterly meeting of the members of this institution, held at 
Birmingham, the recent death of George Stephenson, the lamented Preti. 
dent of tbe Society, and the intimation that a paper relating to hit charseter 
and life would be reed atthia meeting, inveated tbe proceedinga with an un- 
uanal degree of Interest. 

After the minutes bad been read and confirmed, Mr. M'Conkeli., who 
occupied the chair, aaid that In eooiequcnce of the ahience, from iilncsi, of 
Mr. Scott Russell, tbe duty devolved npon him (the chairman) of reading 
the paper on tho character of their late worthy and much-lamented Presi- 
dent. They had met for tbe first time tinea the death of the great man who 
bad lately presided over them->«n event which tbe society greatly deplored, 
and their grief wm shared by all who eould appreciate honesty and genius, 
la bia death the world bail lost one of its brightest oroamenla. He had 
riseu by the force of bis own talenta from a humble rank in life. He was a 
kind friend, and not leaa dutioguished aa a man than as a great reechtaical 
genius. As long at raUwaya existed, tbe name of Stephenson would live 
with them. 

The Chairman then proceeded to read Mr. Rusaall’a memoir, tbe length 
of which precludes the pouibility of iaacrlion here. 

At the conclusion of the paper. Mr. Guach then said he rose under feel- 
lap of DO ordinary kind to propose that the society should, at this the earliest 
possible moment, place on their minutes an expression of their deep regret 
at the loM of their much esteemed frieod and President, Mr. George Ste- 
phenson. Really when they remrmherad his last appearance amongst them 
at their last meeting, in high spirits, good health, and indomitable strength 
and activity of mind, it was not easy to realise the full extent of the cala- 
mity that bad befallen them, nor to speak of the bereavement without feel- 
ings of itrong emotion. He (Mr. Geach) had not known their late Presi- 
dent so long as many present ; hot ibe peculiarity of Mr. Slephenson*i cha- 
racter was, that one did not require that time should elspie before ba was 
known and loved. It was im|K>ssible for any ooe younger than lum to regard 
him with any other feelinp than tboae of deep afl^eclbiu. Thera was some- 
thing in his nuuiner, in tbe very .tone of bis voice, which endeared him to 



all. He waa open, honeal, manly, and straightAirward In all hia denliap: 
loraetimes rough, but that peculiarity never could bide the inherrat kiad- 
ness of bis disposition, Peculiarities he bad, undoohtrdly, but lo his long 
battle with the world he bad so often found himself right, that he was, as 
U were, privileged to speak authoritstlrely ; sod, moreover, what in other 
men would have been nnperdonahle. If, in biro, noticed at all, only mads 
him the better liked. There was another peculiarity that wai remarkable: 
he wu never ashamed— -nay, be was proud bis early life. He never at- 
tempted to gloxe over his struggles with an uofavourable position { sad 
while be was the associate of peers of the realm, be look^ back oo bis 
early associations with pleasure and pride. And this was almost tba oaly 
pride he bad, for his greatest delight was in meeting with the son of sotut 
early fnend who had laboured alongside of him, and gladly acknowledgn^ 
Ibe claim such a man bad upon bis kindly aid. Ho (Mr. Geach) could aot 
refrain from giving these feelings expression; tad, iu conclusion, he would 
propose the following resolntion :— ** That the members of this iBstiiouaa 
devire to express tivcir deep regret at tba decease of their late Presideot, 
George Stepheoson, whose early support of this institution has greatly oaa- 
tributed to bring it to its present state of luccsss.'* 

Mr. FoTaauoii.L briefly laoondad the motion, which waa carried uMii- 
raonsly. 

Mr. MK^nmell remarked, that immadiaiely after tbe death of Mr. Ste- 
phensoti, the Council of tba insiilation met at Manchester, and draw ap 
and forwarded a letter of condolence to his widow for the great lose she 
had experienced. They el the seme time thought that ihe best tnbute tbvj 
could pay to bis memory, and tbe bast service they could render tbe aoelety, 
would be the selection of Mr. Robert Stephenson as a soceesaor to bn 
father. Accordingly, Mr. Polbcrgill and Mr. Buckle had pul tbemsehts 
into coromunicetioQ with that grnilemaa, and the result was. that be had 
conaeoted to accept the offioe of Preeldeut. Tbe anuottooemeDt waa re- 
ceived with loud applauae. 

Mr. FoTusaoiLL detailed the atepa they had taken lo bring about thb de- 
alrable coniutnmation. 

Mr. M'CoNKat.L then formally proposed the election of Mr. Robert 8u. 
phenaon. A better choice could not have been made, and the active coaner- 
tion of that gentlemao with their aociety would give their proceedinga addi- 
tional lustre. 

The motion waa seconded by Mr. Fornaaoiu., end paaaed by acclamaiioo. 

Oa the Adaptation t^f the Cambrian Engtne to Locomotira Purpoees'*— 
A paper on thia subject, accompanied by drawing!, contribotrd by Mr. Jobs 
Jones, of Bristol, was then reed by the Secretary. The advaotagee claimed 
for an engine constructed on this priociple are the obtaining a long atroke 
in the crank, without the diaadventagea of a long-stroked cylinder, where 
high veloeitiea are required, the arrangement of the levers which balance the 
engine, the entire disappearance of any oscillating motion of tbe engine, 
and doing away with all centre pressure.— A somewhat lengthy sod laie- 
resting diicuision foHowe«l the reading of this paper, in which the Chair- 
roan, Mr. Cowper, Mr. Slate, Mr. Peacock, Mr. Crampton, Mr. Humphries, 
Mr. Beyer, and others, took part. Considerable difference of opsaiou 
exiatad aa to tbe value of the engine described. Ibe weight of tbe afge- 
roent, which we have not apace to follow, wu against tba preauroptioo that 
the adaptation would be advantageous ; but at the auggeation of the ebair- 
inan it waa propoicd to reserve any decision on iia merits until there was 
more information before tba meeting. — Tbia auggeation waa adopted, aad 
the discussioo terminated. 

*• Ona Railwap fJeea/ar."— Mr. PoTHtmeiLL read a paper eoatributed by 
Mr. W. L. Kinmund, of Gisagow,on an elevator erected for the Gtaagow ami 
Ayr Railway Company. Several members ataled that they had seen the ma- 
chine at work, and it wu an a«lRiirable piece of mechanism. It had baea 
erected in Ifittl, and bad never required repair, except ja ona inataoGc lome 
few yeara ago. 

Brockedon'i Patent India Rubber Joinfs.”— Mr. Covraaa brought tbia 
subject before the meeting in a brief explanation of the application of vul- 
canisad India rubber to pipe jotnta, and their economy compared with tboae 
of lead, the cost being about half. — Mr. ForuKSOiLk apprehended that the 
practical objection to the adoption of thejoiati would bathe difficulty of 
repairing them. — Mr. KtcHAaos, of Worcester, aaid be had bad more than 
twelve months' experience of the joints, and ba could apeak ia confideat 
terms of tbe great value of the inveation. They had withstood tbe iefio- 
ences of ammonia aad other gaaea, and did not seem to be at all affected by 
the changes of temperature. He considered that ihe repairs could ba doaa 
even more easily with joints such as those than with lead, for there waa no 
use for tbe shoulders with which the spigot in tbe drawing before them wu 
encumbered. He intended to adopt the joinla extensively.— Mr. PorRca* 
oiLt said that Mr. Richards's explanation had removed tbe objection stated. 
— After a few other commendatory remarks, in whiib the value of theVlnp' 
tion of India rubber wu unanimously acknowledged, the CsAimMA.NVC- 
marked that they teemed to be agreed as to the usefulnesa of Ibete join'* 
their durabtiity being tbe only point on which the society could uot give » 
optoioo. 
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NOTES OF THE MONTH. 

Brvn^h PaMtnfer Loccmoti^et.StrtnX tripi wer« mtd« ob WedseM]*/, 
15th uU., 00 the Wctt London lUilwty, with ■ little piosenger-csarHtge 
engine, the Fairfietd, which bti been conttructed for one of the brincbei of 
the Uriatol and Exeter line. The engine, “tender," and carriage, which 
have been oonetructed bf Mr. Adatni, of Fairfield Work*, Bow, are eon* 
oected together upon one frame, and weigh, with coke and water, about 10 
tone. The object aonght ia to oconomiM the working expenie* of branch 
linee, and to introdace light rtila and light engioea into Tarioua dialricts of 
the country, tbe paaaenger and goods traffic ^ which are not calculated to 
pay a diridend upon the ordinary outlay for laying down the prcaent cha« 
meter of permanent way, and lupplying the preaent locomotire and carriage 
etock. The engine and carriage ran upon aix wfaeela. Tbe engine bea but 
two wheels— >Tiz. : tbe driTiog>wheeIa, which are in front. She ia faatened 
to the carriage by loDgittKlinal aide>platea, which are icrewed together, and 
alao by bolt* and acrewa through a traaaverae frame, ao that when in work* 
ing order tbe whole may be aaid to run upon one frame. Tbe ongino haa 
an upright boiler aimilar to the little 22 cwt. expreu engine belonging to 
bir. Samuel, the reaident eogioeer of the Eaatem Countiea Railway. The 
boiler ha* 150 tubee of 1| ioch diameter outside, and 4 feet long. The fire* 
box is 2 feet 6 inches, hy 2 feet. The diameter of tbedriving wheels, which 
have about 3 tons upon them, is 4 feel 6 inches ; tbe cylinder S inebea, and 
the stroke 12 ieebet. The engine is to bo worked at about 100 Iba. pres* 
sure, and tbe conaumptioo of coke is calculated at 10 lbs. per mile. In front 
of the driving wheels is tbe tank, which holds 220 gallons of water. The 
coke is carried in an iron box attacbe<l to the carriage. The carriage i* a 
composite one, and will aflford sitting-room for 16 fint-daii and 32 second- 
class passenger* ; bat by a slight alteration the same eompartmeiita might be 
made to accommodate 60 persona. The cylinders of tbe engine communi- 
cole with the axle through an intermediate crank shaft- This is connected 
with the axle by side-rods. The trailing and centre-wheels run loose on 
their axles; the axles also run loose in their jonrtials. Tbe trips were run 
under great disadvantages. Being a new engine, her boiler is neoessarily 
dirty, and she runs stiff. It was not till three or four jonroeys had been 
rnmie that tbe priojing could be kept down sufficiently to get anything like 
•n effective working pressure in the cylinders. But, with these disadvan- 
tages, the little engine nrid carriage mahilained a speed of 24 miles an hour 
up 1 in 100, and 4 1 miles per hour dowa the same iodine. About 30 per- 
■ons were io the carriage and upon tbe engine daring these trips. Another 
tii these carriage et>gines is in the eoorsc of conitruelion for the Eastern 
Counties lines. Tbe boiler is to l>e the common bomoolal one. In a few 
days the Fairfi^d will, no doubt, be in pvrliy good working order. We shall 
then make a few more trips upon her, and able to offer an opinion upon 
her speed and power.— fftrtld, 

Ltmdmn and .\er|A-UVsfera Railtcny—Dcttritiratiom of Permanent ll'ey. 
—It is staled a commiUeo has breu uppointed by (he director* of the L«m- 
don and North-Western Railway Company, coosisting of Mr. Dockray, 
the resident eogioeer; Mr. M'Councll, the loconiotite auperioteodeot ; 
Mr. Madigao, the ballast-carryiag contractor for the soothero diviaion of 
the line; and .Mr. Cramptoo, C.£. ; for the purpose of discussing by what 
Bseans tbecumparativedeteriuratiunof the permaneot way,cau*cd by heavy 
engines of dillVreut cissaes, may be ascertained. 

Certnin PrvmtfuiN F.x^toiion* tn Steam Enginet,—lt is impossible 
for the force of eUstie steam to produce the breaking of engines and rending 
of boilers that s« frequently occur, they are the work of tbe eipIiMive 
principle, when disengaged from iU conbiiMilioo with steam. Similar in 
it* effects to lightning, it ia identical wiih electricity in its distinctive pro- 
perties ; it* velocities aro io eOVet unlimiied ; it i* devoid of weight, and 
not subject to the laws of gravitation, which are inherent in all matter that 
has weight, and it U Hence evident that it may be conveyed away by ai- 
niilar c<^octors. It is absolutely certain that the explosive principle is 
disengaged from steam as it is let into the cavity of the nozzle, or valve 
chamber, on the opening of the steam valve ; the pressure that kept Iheoi 
combined is then in great part Ukeo off, until the cavity is filled with 
steam. There is no proper escape of tbe explosive clement from the 
oozzie, which is heated, and in rff'cct insulated, and tbe accuasolatioo is 
highly dangerous; but it may be safely carried off by proper conductors— 
ibtM* most couvenieDt are small copper tubes. One end of a tube of proper 
length is to be tennioated io the b«*t manner for Uie diffusion of the electric 
fluid— the other end to enter the cavil) of tbe nozzle, and have over its 
orifice a slight valve, kept by a spring a little open, to allow the explosive 
eleioent to pass off by (be tubular oonduelor, the valve to close by tbe force 
nf steam, as tbe cavity becomes filled therewith. Tbe coodnetors of a con- 
densing engine should be carrit-d high enough above tbe water io which 
they lennioate to pre»erve the vacuum. Tbe security from explosions and 
breaking of engines must be complete, the cost and trouble only nominal.— 
J. WiLDin: N. 7Vi5uar. 

Tfitinf of ^fetal at If'ev/micA i?*rit'yerif.— The trial of the large guns 
supplied to the Hoard of Ordnance, which has been carried on during the 
last IM raoDihs, for the purpose of asccrtaiumg tbe best dWlriptioo of goo, 
and the best metal supplied by conlntctors, has just been concluded, and 
Cotunel Uuodas, C.B., and Mr. Mouk, deserve great credit for the excel- 
lence of their models. The former S2-pounder gun, of 50 cwt., is now 
reduced on Colonel Dundas’s principle of cooslructioo to 25 cwt., rllect- 



361 

ing a savlag of 1} gun of that calibre— Uie average price of 

tbe metal being from 101. to 121. per ton. There is also a saving of 6 lb. 
of powder on each charge, the former charges being 10 lb., and (be new 
pattern being fonnd equally elBcleal with a charge of 4tb. The guns 
cast at Uie L^w Moor Fonodry, ia Yorkshire, have been found to stand 
tbe heaviest charges when fired, and will consequently receive the largest 
orders. The expense of the trials has been considerable ; but the saving 
which will ultiiaately be effected, and tbe knowledge that no danger is 
DOW to be apprehended from the bursting of guns when placed on board 
uf ships, or mounted for service in tbe garrisons, must give confidence in 
working them. A trial has siso been made of a wronght-iroo O-pounder 
gun, submitted by Mr, Morgan, of Bristol, but it had been found inappli- 
cable to tbe service, io cuosequence of the great recoil breaking the cap 
squares, or coverings, of tho irunoioos. 

Marine Compa**.— A new iorentioo, by Captain Sir Samuel Brown, 
R.H., psteolee of tbe chain cables, has been exhibited in tbe Horismoalh 
Dockyard. It is a cotnpai* in a glass box, snstainrd by a small pillar 
with telescope slides, by which it can be elevated or lowered to any desired 
height. It is designed to obviate the local attractioQ of tbe ships. Tbe 
card is transparent, and tbe whole apparatus wilt supersede the use of the 
binnacle. Tbers is a mirror attached to it, on which the helmsman will be 
able to see the refieetba of the compass card. A lamp will be placed 
over it at night. The whole is a most ingenious contrivance, and, if suc- 
cessful, will effect a great desideratum fur the nautical world. 

Snfpitf Water from Ike AV» lUd Sandtlane.^Wa learn, from the 
Manchetier (Jnardian, that the mayor of that town and several of (he coun- 
cil, ou the invitalioa of the directors of the Manchester and baUord Water- 
works Company, proceeded lately to the works of the company at 
(iurton, to witness the success with which a shaft had been sunk 
into the new red ftandstone. After inspecting tbe reservoir, they visited 
tbe chief object of alirmction— tbe splendid new and powerful Cornish en- 
gine, w hich has just been put down by the company, and which was act to 
work to exhibit its great capabilities in pnmping up a vast volume of tbe 
waier obUiacd by siokiog io the red sandstone to n depth of 70 yards. 
Tbe water is stored by means of galleries from the main shaft, which serve 
as inlemal and subterraneau reservoirs. Tbe volume of water thus raised 
by this engine Is estimated to be equal to about 2,000.000 of gallons per 
day, a quaolity considerably exceeding tbe expeclations of tbe company 
themselves. 

A Sew Method of Exfrariiaf Pure GefJ from .4Bojrs ead from Ores.— 
The following method of (ibUining pare mrUllie gold iu the form of a 
mass, has been practised by me for several years, and no account 
of the pmcrss has, to my knowledge, heretofore been published. It is very 
usrfui to the chemist and to tbe manuCseturer, and is more ecooomlcal than 
any other method that I am acquainted with. After separating the gold 
from silver, by means of a mixture of nitrio and hydrochloric acid*, as is 
Usually dooe, Ike solution containing gold and copper is to be evaporated 
to small bulk, and the excess of oilrie acid is thus driven off. A little 
oxalic acid is added, and then a solution of carbonate of potash, sofficient 
Io lake up nearly all tbe gold io the state of aurile ol |*otssh is gradually 
added. A large quantity of clirystallised oxalic acid is now added, so as 
to be in great excess, and the whole is to be quickly bulled. All the gold 
is immediately precipitated in the form of a beautiful yellow sponge, which 
is absolutely pure metallic gold. All thecopper is taken up hy the execs* 
uf oxalic Bcid, nod may be washed out. Roil the sponge iu pure water so 
long as any trace of acidity remains, and the gold is then to be removed 
from the capsule, and dried on filtering-paper. It may be formed into rolls, 
bars, or thin sheets, by pressing it moderately in paper. 1 have made se- 
veral useful applications of tbe gold sponge thus prepared, and had a tooth 
plugged with it in October, 1H46, to which purpose it is well adapted. By 
moderate prMiure tbe spongy gold becomes a solid mass, aod baroisbc* 
quite brilliantly. Tbe jeweller or goldsmith will find spongy gold to be 
quite convenient when he requires it for a solder, and it is a convenient 
form of (be metal for making an amalgam for fine gilding. I have used it 
for some years io soldering plalioa, aod prefer it to the (iltngs of gold or 
foil for (hat purpose. This inethod of separatiug hue gold from coarse is 
very simple, and cheaper than tbe usual processes. 1( is applicable In tbe 
aeparatioo of gold from ores that may be treated by acids, and is vastly 
preferable to the method commonly used by cliemistsand assayers. When 
making oxide uf gold for dentist’s use, (be chemist will tiiiij (bat oxalic 
acid, added to this potassic solution, will at ooce recover all tho gold that 
it dissolved in au excess of the alkaline solulion. Many other applica- 
tions of this very simple method will occur to chemists and arlisaoa.— C. 
T. Jackson: S%tUman'a Jonrmd. 

Elxtraordinanf DiacAof Granite.— \ block of granite, conlaioiog upwards 
of 12,000 cubic feel of stooe, aud exceeding io weight 650 loos was lately 
dislodged at the granite quarries of .Messrs. Freeman and Co., at Maen. 
A hole 9 feet deep haviug been bured, 1 1 pound of powder, with which it 
was charged, produced a slight crack ; into this was thrown nnolber ebarga 
of S5 lbs., which, on rxplosiun, threw out this immense block several yards 
from its b^. Coosidcriog tbe largeocss of srune uf (he stooe* produced at 
these quarries, il is astuoishing io bow comparatively short a lioie they are 
pre;Mired for exportation. A few days since, aootlier Urge rock was un- 
seated, measuring when wrought ISO feet, and io weight It tons; the 
preparing and wurking of which wai performed by a conple of men in 
a week. 
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Sa/tiy Prtt$urt^Gauye/hr Ca$‘TTorAM. — lo the nuoafjctnre of |ti there 
ere meBj cireatotteocea under which eccideou ere aery likely to occur; for 
inateDoe. if the pipea which condnct the gia happen to become obstructed 
by depoaita of eryiteliaed naptbaline, or cerbooete, or hypo>aatphate of am* 
monie, there are great diogera of esplosiona. Any oegicct in the cooipli* 
cited arrangementa of the raJvea will form an obstruction, and by preventing 
the free flow of the gaa generated lo the retorti into the gaaoiuttera, an ea« 
plosion ia the reault. Tbeoolymeani at preaent in geoeral use to call at* 
tentioD to the atate of the gaa in tbetubea is the ordinary presaure gauge, 
which ia, under maoy circumalancea, ioaulBcient. M. ^lagnler communU 
cited It the last ailting of the Ptria Academy of Sciencea, a plan for an 
apparatua for giving timely warning of any obstruction to the paasage of the 
gas, which ia aiinple and ineipenaive. He lerma it a *' Safety Hreiiure- 
Clauge,’* which eonsista of a amall bottle-ahaped vcaael, with two orifices, one 
of which it attached to the glass tube forming the ordinary prcssure>|auge. 
To the other of ibcie orifices ia attached a whistle, in aucb manner, that 
whcoerer any obatniction or eiceis of pressure occurs, a loud warning ii 
given. Water ia iolroduced Into the pressure gauge, which communicatea 
with the gaa apparatua, on which the pressure ia reproduced, and ail tbe va* 
riationa of pressure, to several inches of water, can be traced ; but if 
greater than ordinary, the water cuntaincd in tbe preaaure>gauge is forced 
into the bottle, and tbe gas. in escaping through the orifice, acli on tbe 
whistle, producing a sound which gives notice of danger, and which sound 
becomes so much louder as the pressure increases, thus giving sufficient 
timely notice to avoid danger. 

Aoee/ Steam Ettyiite, — Practical ^Application of ff’ater in the Sphe^ 
rotilal State.-^U will t>e remembered by our readeri, that at tbe meeting of 
the Uriiisb Aasoclation at Cambridge, a considerable sensation was produced 
by M. Boutigiy, who brought before the meeting a scrica of esperimeata on 
what he calU the epheroidalttate of water, and the remarkable phenomenun 
of freetlng water in red.bot cfiicihlea. under the influence of this peculiar 
condition. At • recent meetiog of tbe Academy of Sciencea at Paris, M. 
llontigny announced, that by tbe perseveiing efforts of a young engineer, 
Teatud de Beauregard, a atcaro«eDginc had been constructed, which was 
moved by the vapour of water in its ipheroidat state* This is a machioe of 
one.horae power, tbe boiler of which ia so small that it can be easily carried 
in tbe pocket. It was also stated, that two other machines were in progress, 
one of two, and the other of four-borae power ; and that a tliird, of four 
hundred horse-power, was about to be made in Englaiui. Frum a comrau* 
nication to La Prette, we Icam that tbe boiler ia placed in a hath of melted 
lead, and water projected in small quantities at a time upon its heated sur- 
face. Tlie spheroidal state is prt^uced, and although tbe temperature of 
tbe water never rises above 190 degs.,the elastic force of the vapour given 
off is found to be very far superior to that of steam in its ordinary condi* 
tions; and if we understand tbe somewhat obscure descriptioo given, a por. 
lion of the water ia decomposed, as in Professor Grovers beautiful ex|>eri- 
ments; and the additional force of the gases is rendered available. We may 
briefly state, for tbe benefit of those who may not be familiar with Uou- 
tigoy’s esperirDents, that if water is projected upon a meial-pisie heated to 
dull redness, it Is not Ttporised at once, but it funns itself into a sphere, 
and rolling with great rapidity over tbe heated surface, evaporates with 
comparative slowness. This is tbe spheroidal itate^a remarLahle physical 
condition is produced, in which even tbe ordinary powers of chemical affi- 
nity art suspended, but tbe vapour of which apprars to obey other laws 
than those of steam. We may therefore iiope that we are on tbe eve of a 
great improvement in the employment of brat as a motive power.—* [The 
above /’rencA inren/fon is not new in England. Patents have Ixcn taken out 
in thii couotry by Smith, Howard, and others. — E d. C. B. A A. Journal.] 



Z 1 X 8 T OP NEW PATENTS. 

OlANTBD IH BKGLAND mOSS OCTOBBR 26, TO NOTBWBan 23, 1848. 
5ir Afon/At aUaced/or Enrolment, tmleit oikerwiee ejpretted. 



Alfrvd Vlsorat Nssrton. of (St. Chanecry-Uae, meebantea) drau|btsBiaB, for *‘c«Ttaio 
laipravamrata lo (hr mauufacturrof s.«rl.'*-'8ealed Nov. 3. 

Cbark* V^’lillaai Kraarlcnryer, of Mancbraier. ararabauarman, aad Tbomaa If rllowdrw. 
of Oidbam, for “ errtaia loiptormeola Is Uh msaufactore of vrlrru, vrlvelreiu. and 
other alnllar rabrt<s.**.>Ni>r. 

Cbarlaa Dawson, of HardInRS-aSrwt, !alln«too, profesaor of mosk, for **rrrtaia Itn- 
provBi-nta In musScal tostniincata, autl lo apparaliu to Iw usad in concsMikn wHb ma. 
alral Inatranseota.*'— Nov. 2. 

Ilobrrt ThomsoQ Pautaon, of Clascow, printer, for ** an Iiaprovrd preparation or mats, 
rial for lialiMt paint, or p<s<n«ut cokiurs, on cotum, Uuen, srooUen, sUk, and otb«r wurvn 
fabrtra.'*— Noe. 2. 



Janea Hart, of Bstnsondasy-Nitierv, «i|to*er, for 'MmpforrBwoSs In machHicrr f(W 
manara«:lurlnc brick, aand, and Ulsa, parta of wbkb maebinary are applicable to Bumld* 
iBf other aubalancea."'— Nov. 2. 

William Welld. of Mancbeatar, rascbanicai dratigbtsvaa, fur ** certain ImprovraMsts 
In machtoery for aplnnlag tottou and other Atmius substancas.'*— Nor. 3 

Richard Bright, of Broion iirvet, llidiiletex, lamp inanuracturrr. for** toipro*e«sssta 
la Umpa. wicks, and covera forressrla lor boldlnB ull aitd other Sid ls.'*— Nov. 2. 

Robert Waller Winfield. Blnnlagham. manofactorcr, fur certain leiprorrmcnts la 
the i«nstnKtioa aad raanufacture of lortaJlIr hedateada, ctiuchea, and aofaa.'*— Nov. 3. 

John Rarris, of Richard's.trrrace, KothcrhUlte, Sturrry. ctiglneer, far *' a anode or bm4cs 
of fuisisdlng l}i>v, Ac., and of caallnf in mataJ. piaster, and ceruin materials.’*— Nov. 3. 

Jam«s RohertsPB, of Lirerpeot, cooper, for *' a mmlc or mudea of coasumlu^ smoks 
and other gaseous producU arUlog frum fUrl and vttier MbaLaners.**— Nov. 3. 

Richard Archibald Broonan, of sirel-tireel, LondiHi, gentlrmso. for ** certain Im- 
jiruvemrnU la tbe nsanufacturv vf blugea, and the mac blurry or appiiratea uacU thereSu.** 

William Rnlloi'k Tibbits, of Bramston, NorthsoapUia, crnlletoan. for ** iBprorrmenla 
In obtaining, applying, and conUoUing tnotirr power, paru of wnitti impn/remcuia are 
applicable to the raising aad toMtsf uf llq dds.**— Nov. ?. 

Francle Gyhhun Bpllsbary, of St. Joho’e Wood, gmUcaan. for " Improremruts la 
paints and plgmcnu.”— Nor.2. 

George Arthur Olidle, of Ipevkh, stiglBeer. for *‘ improvemenU srpHcabie to gu 
boiocrs.**— Nov. 3 

Uryer Jac<^, of HplUlAcUe, UIJ Ueeea. gcntleraan, for ’’cvrlala Imprirnnents la Use 
maualsclure, sUmptug. and tmatiof ge«era)jy. af irovra fabrics of nil ktods.*' Nov. 3. 

'rhomaa John Knowlyi, •( Hepsham Tuwrr. new l.«tH:aeler, geDllemsn, for **laiprow. 
meiita In ibe applicoUun, removal, and cotnpmekus of alssoo, berte atr.**-»,*f <rr. t. 

George lleory ll*chhoir»Mr, oMhe Royal Polyleebnlc Institution. Loodim, dact ref 
philosophy. prufrsBur nl n.itural ptuloeopUy. for ** latprv^rvd me«us o( Iraiwmuuug. com- 
nuMk-atlag, or conreylDg Inlelli^nce.'*— Nor. 4. 

Joseph Cooper, of Walsarth, uUor, for " liaprovciaenle in rtateniiigr for wrarjuc aa- 
psrri.'*_Nov. 4. ' 

rhariM Ilea, Of Rlrmlnghara, macbiolst. for ** Improrraentr in the msrtofa.-tare of 



Henry Xeoiptoa, of Peatciorille. UMdleara. gsatlemao, for ** Impforcaseots la refiec- 
tors ABJ sppuratus lor ariificlsl l1ghi.”—Nov. f. 

Moees Foote. of the patent bill office, (auel.m. genUvmart. for **ceftAln lapravearwiu 
in maetdaery for aiakiug naila.** (A ewamuBicsUou.;— Nor. 7. 

James Napier, of .Hwansea. operatire chemist, for ** ln*[»rov*a»eot* In the mamjfsctve 
of RFpper and other melaia, nod aJh<ya ot metals.”— Nov. P. 

Rkliard Coad, of Kcnnlagton, Surrey, cheialtt. t-»r '* Isprorrottnts Is tbe cOMtracti'M 
of hlaat aud other furnace* and fire.tdacea.” — Nov. p. 

Jaffif4 Andmoti, of AbbuUfeed place, Uiaagow, starch tnanufatturer, for *'aeenain 
ImpeoreJ tBodeef separating the dltfervat uuslIUes of pjuoea awj other — rnefrln 
Kov. ll. 

AUiandrr Parkea and Henry Parkes. of Birroinghsm, foe ” Improvraenis in the ma- 
niiratlure of useU-s an*I alloya of loetaU, and ta the Ireataieat ul nsruilic matters wit* 
various eubstabccs.'*— Nor. ll. 

Juba Urowoe, of Osnaliurgh atrcrt. Mid Uesei. geBtleman. for ” ImprarmseaU la fire 
csc4|>es. and In apparatua to focIlUaCe person* cinpUi/«d In cleaning w.udowB,”— Nov. It. 

Atraartder Balfour, of Ifondev, ScoUaml, leather merchant and cnsnufactuecr, for •* Im. 
pruTCinenls In api aj^stua for cuttUig iisetaf wasKeni and oUiee articUs. aud In the ooa- 
atrucUoo of buffers.**- NuV. Id, 

SMiurl A(lHins,of West Dromwlih, Stafford, organUt, for” InpruTeDSfiU la mUIs foe 
ffindlng.”— N ot. Id. 

William U'llklason. of Pamiw, near Gateshead, Ifotbim, coke msnuracturer for 
” eertsia Impravetnents ia ibe cooslruetliw of coke orens, and in the machincrr or aiioa. 
ralu* to be r Jiinrcted ihcrrivicb.”— Nov. 1C. ' **e»~‘ 

Tboeuns Masters, of Hegent-stfevt, for *' certain Improvemeofs In apparatus for msking 
aerated nakrs. bikI In apparatus for cbarglug ttoUles and oihef vewteU with nseo^ 
fluid i also improTemeaU in buttles and other vessels, and la apparatus far dcairiDr off 
liqu'dai in aeoiritig corkier swppvrs Ib botUea or ether ressris, aad !■ Una and wai 
pe^.'*— Nov. IS. *^ 

TTiomss Cullen, of the city of London. renllrmBB, tor ” Improvements In arnara'iM 
for sieeriBg ahlp* and other vessels.”— Nvr. IS. 

Jebn Jnekes. of Roaimnnil.cMtagn Fulham. geriUeman. for *' Impravements fo for. 
traces and fire places.”— Nor. IS. 

AlcaanderMeDwugM.of Lcugiight, Mancheatcr. chemist, awl Hmry Rsiviod, of Maa- 
tbe*ier, aoml, foe ” luproTeiuewts In the manufacture of saiphuive acid. nit<tc ««a 
oaalk- add, chlorine, nod sulphur.”— Nor. 21 . 

John Ollrer Vork, of 24. Hue de la Matdrb-iise, Parla, engrarrr, for ** ImcrovementJ !• 
lbs manufacture of mvtatiic tubes.**— Nov. 21. ' 

Wmtarn Hood Clemen^ of PblUdeJphU. foe ”ecrtaii« iaiproreanents in the ma-afse. 
t«r* of sugar, part of which ImprovemenU are aopikBb.e to evaporation eetteeallv • 
Improved apparatua for preparing the caae irasb lo be us«d a* fa*|.«— N*,. j»i. ' ’ 
NoI^S SmvCliwIck, near Birtnlngham, for •* Imprtremenia fo tnsaes.**- 

Hagb Bell, of Londoo. gentleman, for “ certain Improvementa In aetial michinea. 
iWMhioery ineonnecUoii with ibe buoyaat power prodtn'ed h^ rnsewo* matter.”- Nov. 23 
Xbrtstlan Scblelc, ol Manchester, mrchanldar*. for •• certain Inp^owmeni* la the 
cooatructlw of ootka or valvea, which Ian pfoven.enta sre sdao sp|,tM-aUe for icdartnc the 
N« *:0.**^ lubbitig aurfo«.eB In oscblaary In geMisl ” 

Peter Uenllin.of Bristol, brat* and copper manufocturer. asv>t John namrmm*. of the 
sair e plte^ bra-a.fonts.^. for ” ImprovemenU la the manufaclurw of cock# or valvto far 
drewmg off lnulda."— Noe. 23. 

t ^ Weslmlnaier, gentleman, for ** Improvemeau 

SUocea ^ 9T pieces of p«p«r. parchment, or other MmUar sob- 

Fi^relck Brsmwell. of MUI-waSl. Poplar, cngfiwer, and Rsmurl Collet Hoinrrahain of 
be Adeipbl, gvaiicman, for " ImprovecnenU In feeding fumacia alih fuel.”— Nov. tj! 



END OF VOL I’M E XI. 
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